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OTANABBI, or MorENEBBI, Abü'l-Tayyib Ahmed 

ibn al-Hosain of Cufa, called Al-Motanabbi (915/6- 

965), is the most famous representative of the last period of 
Arabic poetry, though some Eastern critics place him below 
Abú Tammám. He was the son of a water-carrier, and is 
said to have picked up much of the literary knowledge for 
which he was afterwards famous by haunting the book- 
stalls of his native city. He spent, too, some years of his 
youth among the nomads of the Syro-Arabian desert, 
learning their purer dialect and becoming imbued with 
their self-reliant spirit. Thus he grew up a brave proud 
man, a gallant warrior as well as a poet, full of ambition, 
not easily satisfied either with wealth or honours, indifferent 
to the Koran and to the fasts and prayers of Islam, but 
untainted by the looseness of morals common to the poets 
of those days. Such a character was not well fitted for 
the part of a courtier, the only career that then lay open 
to a poet ; for, though no Arab poet deems himself humi- 
liated by the most extravagant praises of a generous 
patron, and none has written in this vein more extrava- 
gantly than Abú 'Tayyib, he was as exacting of due 
acknowledgment as prodigal of adulation, and was too 
proud to endure a slight, even where it was dangerous to 
show resentment. At first he essayed a greater and more 
perilous road to distinction, appearing in the character of 
a prophet in the desert between the Euphrates and Syria, 
where he formed a considerable party, but was arrested by 
the governor of Emesa. A prison and the pillory cooled 
his enthusiasm; his prophetic pretensions indeed are hardly 
a proof of genuine religious fervour, for in the lands of 
Islam a revolutionary popular leader almost necessarily 
seeks a supernatural sanction for his attempt. The name 
of Al-Motanabbi (he who plays the prophet) clung to him, 
however, and is that by which he is still! commonly known. 
Regaining his liberty, he had to struggle for a time with 
poverty and neglect. But his poetical talents at length 
found him patrons, and in 337 A.n. (948/9 A.D.) he became 
attached to the court of that famous warrior and patron of 
letters, Saif al-Dawla, prince of Aleppo, to whom many of 
the best fruits of his muse were dedicated, and by whose 
side he approved his valour in the field. But he had rivals 
who knew how to inspire jealousy between him and the 
prinee, and an angry scene with the grammarian Khála- 
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waih, in which the latter closed a philological dispute by 
striking Motanabbi on the face with a key which he had 
in his sleeve, in the very presence of the prince and with- 
out rebuke from him, led the poet to leave the court and 
seek a new career in the realm of the Ikhshidites. He 
now took as his patron and the object of his eulogies Káfür, 
the regent of Egypt—a hideous black eunuch whom it was 
indeed a humiliation to praise, but who knew how to open 
the poet’s lips by great gifts and honours. Motanabbi, how- 
ever, sought a higher reward, the government of Sidon, 
and at length broke with Káfür, wrote satires against him, 
and had to fly for his life to Cufa. A curious anecdote 
relating to this part of his career will be found in Lane's 
Arabian Nights, chap. viii. note 18. His next great patron 
was “Adud al-Dawla of Shiráz, and on a journey from Shiráz 


| to Cufa he was waylaid and slain, fighting bravely, by a 


chieftain of the Asad named Fátik, whose kinsfolk he had 
satirized (Sept. 965). 

The poetry of Motanabbi is to European taste much less attract- 
ive than the verses of the ancient Arab poets, being essentially 
artificial and generally unreal, though it has great technical merits 
and displays lively fancy and considerable inventive power. It is 


| mainly court poetry, but the poet has the credit of never losing his 


self-respect in the presence of his patrons. Oriental taste, on the 
other hand, places Hon on a very high pedestal, as may be judged 
from the fact that more than four hundred commentaries were 
written on his Díwán (H. Khal., iii. 306). Dieterici’s edition of 
the poet, Berlin, 1858-61, gives the commentary of Wahidi; the 
Egyptian edition of 1870 has the commentary of ‘Okbari. 


See Abulfeda, Ann. Mosl., ii. 482 sq. ; Ibn Khallikan, ed. De Slane, p. 51 sq., 
and the notes to De Slane’s translation ; De Sacy, Chrest. Ar., vol. iii. ; Bohlen, 
Commentatio de Motenebbio, Bonn, 1824; Dieterici, Mutanebbi und Seifuddaula, 
Leipsic, 1847. 


MOTHER-OF-PEARL. The shells of many molluscous 
animals display a brilliant pearly and iridescent lustre, 
resulting from the peculiar manner in which the layers of 
calcareous matter of which they are composed have been 
successively formed. Such shells, even when small in size, 
form bright and, specially to the untutored eye, attractive 
ornaments, and as such are used for necklaces and similar 
purposes. When the shells are of sufficient size to cut 
and shape for purposes of utility, they become an article 
of some commercial importance under the name of Mother- 
of-Pearl This term, though applicable to all pearly shells, 
is in commerce principally applied to the shells of the 
bivalve pearl-mussel AMfeleagrina margaritifera, which is 
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the principal source of the commercial product. The 
Meleagrina margaritifera is a native of tropical seas, and 
is found around the coasts of all the lands within the 
tropics. The shells vary in size, the largest reaching to 
about the dimensions of a dessert plate, with a weight of 
from 1 to 1} 1b. They also vary in colour to a consider- 
able extent, some being dark and smoky round the outer 
edge with little iridescence, others dark but possessing a 
rich play of colours, and the greater part pearly white 
with varying iridescence. The principal sources of supply 
are the islànds of the East Indian archipelago, the Pacific 
islands, the north-west Australian coast, the Persian and 
Red Seas, and the Gulf of Panama. The largest and 
steadiest consumption of mother-of-pearl is in the button 
trade, and much is also consumed by cutlers for handles 
of fruit and dessert knives and forks, pocket-knives, &c. 
It is also used in the inlaying of Japanese and Chinese 
lacquers, European lacquered papier-máché work, trays, &c., 
and as an ornamental inlay generally. In an innumerable 
variety of small and fancy articles mother-of-pearl is also 
employed, its use being limited only by the moderate 
dimensions and thickness of material obtainable, and its 
rather brittle nature. The carving of pilgrim shells and 
the elaboration of crucifixes and ornamental work in 
mother-of-pearl is a distinctive industry of the monks and 
other inhabitants of Bethlehem. Among the South Sea 
Islands the shell is largely fashioned into fishing-hooks, 
a purpose for which its brilliant conspicuous appearance 
appears to render it suitable without the addition of any 
bait or other lure. Among shells other than those of 
Meleagrina margaritifera used as mother-of-pearl may be 
mentioned the Green Ear or Ormer shell (/Zaliotis tubercu- 
lata) and several other species of Haliotis, besides various 
species of Turbo. 

The pearl-shell fishery is an important industry on the north 
and north-west coasts of Australia, producing about 800 tons yearly, 
valued at over £100,000, the Papuan islanders of Torres Straits 
being employed as divers under European supervision, with skilled 
appliances. The shell of the oe variety of Avicula found 
here is much more valuable than the dark-edged one of the South 
Seas. The value of the fisheries depends much more on the shell 
than on the occasional pearls found, which indeed are sometimes, 
along with the ‘‘ fish,” a perquisite of the diver; but on the west 
coast, about Shark's Bay, a smaller variety of the same mollusc pro- 
duces valuable pearls, their exciting cause being possibly present 
there in greater abundance. That the pearl itself is not due to 
disease, or to the presence of any irritating cause, seems clear from 
the fact that the mollusc can reject it at will, and often does 
so when taken (for which reason the diver, in seizing him, at once 
pages his hand over the opening so as to close the shell) ; but itis 

elieved now that the pearl is secreted and held ready to be dissolved 
by the powerful acid of the sac, and spread in nacreous layers over 
the spot irritated by the borer (Pholax sp.). Accordingly pearls are 
seldom found in the young ‘‘fish,” whose shells are much harder 
outside, and not susceptible to such attacks. A mass of nacreous 
layers formed round a point of irritation or ''blister" can some- 
times be cut out of the shell, and might easily be mistaken for (and 
sold as) a pearl, but it is never quite perfect all round and is always 
hollow. Sometimes, after having secured the loose pearls, the fisher- 
men deposit the mollusc again, unharmed, in a secure and accessible 
locality, and repeat the process for three and four years successively. 


MOTHERWELL, a police burgh of Lanarkshire, Scot- 
land, is situated on the Caledonian Railway a short distance 
from the right bank of the Clyde, 2 miles north-east of Hamil- 
ton and 11 east-south-east of Glasgow. The village, which 
takes its name from an old well dedicated to the Virgin, 
contained only 900 inhabitants in 1851, and owes its 
rapid increase to the coal and iron mines in the neighbour- 
hood. It possesses one of the largest ironworks in Scotland, 
and also extensive engineering works. Motherwell was 
erected into a police burgh in 1865. The population in 
1871 was 5746, and in 1881 it was 12,904. 

MOTHERWELL, WinLiAw (1797-1835), poet, anti- 
quary, and journalist, born in 1797, rendered service in 
the collection of fugitive border poetry and wrote one or 


two very touching songs in the Scotch dialect, dying before 
he had fulfilled the promise of his earlier work. His short 
life was diversified by few incidents. The son of an iron- 
monger in Glasgow, he waseducated partly in Edinburgh and 
partly in Paisley. At the age of fifteen he was apprenticed 
in the office of the sheriff-clerk at Paisley, and appointed 
sheriff-clerk depute there in 1819. The impulse given 
by Scott to the pursuit of local ballads was still strongly 
in force, and the young law apprentice spent his leisure in 
collecting materials for a volume which he published in 
1819 under the title of The Harp of Renfrewshire. In 
the course of the next eight years he extended his studies 
in the same field and published the results in 1827 in Min- 
strelsy Ancient and. Modern, prefaced by a very thorough 
historical introduction. Meantime he made a reputation 
by casual poems in newspapers and magazines, of which 
Jeanie Morrison, My Heid is like to break, and Wearie’s 
Cauld Well have taken a fixed place in Scotch literature. 
These poems are his best work, but he gave most of the 
energy of his vigorous intellect to writing ballads and 
songs in English ; and he interpreted the martial spirit of 
the Norse sea-rovers with an enthusiasm and force which 
one would not expect from the plaintive character of his 
Scotch poems. His critical power and his learning were 
probably too great for his executive faculty ; but, what- 
ever may be thought of his promise as a poet, it was un- 
doubtedly quenched by his entrance into journalism and 
the fatiguing work of newspaper editing. He became 
editor of the Paisley Advertiser in 1828, of the Glasgow 
Courier in 1830, and died suddenly of apoplexy in 1835. 
A trying examination before a Parliamentary Committee 
was thought to have hastened his end ; but Conservative 
journalism at the time of the Reform Bill was exciting and 
uphill work, and it is a fair inference from the sad tone of 
some of his later poems that a baffled longing to achieve 
enduring fame added to the poet’s worries and increased the 
strain on his constitution. A small volume of his poems 
was published in 1832, and a larger volume with a memoir 
in 1849. 

MOTHS. See BUTTERFLIES. 

MOTLEY, Jonn Loruror (1814-1877), the well-known 
historian of the Dutch Republic, was born on 15th April 
1814 at Dorchester, now a part of Boston, Massachusetts, 
and from 1827 waseducated at Harvard, where he graduated 
in 1831. He then studied for two years at Göttingen and 
Berlin, and after a period of European travel, chiefly in 
Italy, returned to America in 1834, where he became a 
student of law, and ultimately was called to the bar. In 
1837 he married, and two years afterwards he published 
anonymously his earliest literary work, a two-volume 
novel, entitled Morton’s Hope, or the Memoirs of a Young 
Provincial, which attained, and indeed deserved, only a 
moderate success. In 1841 he received his first diplomatic 
appointment, being made secretary of legation to the 
Russian mission, but, finding the atmosphere of St Peters- 
burg uncongenial, he resigned his post within a few months 
and definitely resolved on a literary career. Besides con- 
tributing various historical and critical essays to the North 
American Review, hc published in 1849, again anonymously, 
a second novel entitled Jferry Mount, a Romance of the 
Massachusetts Colony. About the year 1846 the project 
of writing a history of Holland had begun to take shape 
in his mind, and he had already prepared a considerable 
quantity of MS., when, finding the materials at his dis- 
posal in the United States quite inadequate for the com- 
pletion of his work, he resolved to migrate to Europe along 
with his family in 1851. The next five years were spent 
at Berlin, Dresden, Brussels, and the Hague in laborious 
investigation of the archives preserved in those capitals, 
and resulted in 1856 in the publication of The Rise of 
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the Dutch Republic, a History (London and New York, 3 
vols. 8vo). This work, which, after a large historical 
introduction, minutely follows the history of the Low Coun- 
tries from the abdication of Charles in 1555 down to the 
assassination of William the Silent in 1584, immediately 
became highly popular by its graphic manner and the warm 
and sympathetic spirit in which it was written, while at 
the same time it was frankly recognized by scholars as a 
painstaking and conscientious piece of original work. It 
speedily passed through many English editions, was trans- 
lated into French (with an introduction by Guizot) in 
1859, and also into Dutch (with introduction and notes 
by Bakhuizen van den Brink, himself a distinguished 
historian), as well as into German and Russian. Pursuing 
his researches in England, France, Belgium, and Holland, 
Motley was able to publish in 1860 the first two volumes 
of the History of the United Netherlands, covering the 
period from the death of William the Silent in 1584 to 
shortly after the destruction of the Armada, by which the 
Spanish project for subjugating England and reconquering 
the Netherlands was finally defeated. This work, which 
was on a somewhat larger scale than the preceding, em- 
bodied the results of a still greater amount of original 
research, not only in the Dutch archives, in the copies of 
the Simancas archives, and in the portions of those archives 
still retained in Paris, but also in the London State Paper 
Office, and in the MS. department of the British Museum. 
By two new volumes published in 1868 the work was 
brought down to the twelve years’ truce in 1609, and it was 
announced that the author was engaged in writing a con- 
tinuation which should embrace the history of the Thirty 
Years’ War. Meanwhile Motley from the close of 1861 
to 1867 had held the post of United States minister at 
Vienna; in 1869 he was appointed to a similar position 
at the court of St James’s, but was recalled in 1870. 
After a short visit to Holland he again took up his resi- 
dence in England, where The Life and Death of John 
Barneveld, Advocate of Holland, with a view of the primary 
Causes of the Thirty Years’ War (2 vols.) appeared in 1874. 
Ill health now began to interfere with sustained literary 
work, and, after a protracted period of failing vigour, he 
died at Kingston Russell House, near Dorchester, Dorset- 
shire, on 29th May 1877. 


Motley was member of a number of learned societies in Europe 
and Ameriea, and held a variety of honorary degrees. Among 
minor works not noticed above may be mentioned a pamphlet on 
the Causes of the Civil War in America (1861), which originally 
appeared in the correspondence columns of -the Times newspaper, 
and Democracy, a Historical Essay (1869), originally delivered as 
an address to the New York Historical Society. The merits of 
Motley as an historian are undeniably great ; he has told the story 
of a stirring period in the history of the world with full attention 
to the character of the actors and strict fidelity to the numerous 
vivid details of the action. But it may safely be said that his tale 
is best where most unvarnished, and probably no writer of the 
same rank has owed less to the mere sparkle of highly polished 
literary style. 

See John Lothrop Motley, a Memoir, by Oliver Wendell Holmes (1878). 


MOTMOT, according to Hernandez in his Mistoria 
Avium Nove Hispaniz (p. 52), published at Rome in 1651, 
was the Mexican name of à bird which he described well 
enough to leave no doubt as to what he meant; but the 
word being soon after printed Momot by Nieremberg and 
others gave rise to the Latinized Afomotus, invented by 
Brisson as à generic term, which has since been generally 
adopted by ornithologists,! though Motmot has been re- 
tained as the English form. Linnæus knew of only one 
species of Motmot, and referred it to his genus Ramphastos 
(properly Rhamphastus) under the name of R. momota. 
This is the Afomotus brasiliensis of modern ornithologists, 

1 Its barbarous origin induced Illiger to substitute for it the word 


Prionites, and his example has been followed by some nomenclatural 
purists. 


and from its geographical range cannot be the original 
AMotmot of Hernandez, but is most likely the “ Guira guai- 
numb" of Marcgrave. 

The Motmots have been for many years recognized as 
forming a distinct family, Momotidæ or Prionitidz, of the 
heterogeneous assemblage known as Picaria or Coceygo- 
morphex ; and the only question among systematists has 
been as to their position in that group. This has been 
discussed and illustrated with his usual assiduity by Dr 
Murie (dis, 1872, pp. 383-412, pls. xiii-xv.) who con- 
clusively showed that the Topy (¢.v.) was the Motmot’s 
nearest existing relative, while he believed that both 
Momotide and Todide might be placed in one section 
(Serratirostres) with the Coraciide (ROLLER, g.v.), Mero- 
pide, and Alcedinide (cf. KINGFISHER, vol. xiv. p. 81). 
To the latter allocation Garrod (Proc. Zool. Society, 1878, 
pp. 100-102) has since partly demurred, though admitting 
the Kingfisher affinity, while upholding the former, and 
even declaring that Motmots and Todies form but a single 
family. As the conclusions of both these investigators 
are based on the sure ground of anatomical structure, 
they are of incomparably greater value than most of those 
arrived at by prior systematists who judged from external 
characters alone, 

In outward appearance the Motmots have an undoubted 
resemblance to Bee-eaters, but, though beautiful birds, 
various shades of blue and green predominating in their 
plumage, they do not exhibit such decided and brilliant 
colours ; and, while the Bee-eaters are only found in the 
Old World, the Motmots are a purely Neotropical form, 
extending from southern Mexico to Paraguay, and the 
majority of species inhabit Central America. They are 
said to be solitary birds, or at most living in pairs, among 
the gloomy forests, where they sit on the underwood nearly 
motionless, or only jerking their long tail as the cry ` 
“ houtou ” (or something like it) is uttered. Their ordi- 
nary food is small reptiles, insects, and fruits. The nest 
of one species, as observed by Mr Robert Owen, is at the 
end of a hole bored in the bank of a watercourse, and the 
eggs are pure white and glossy (Zbis, 1861, p. 65). Little 
else has been recorded of their ways. 

The Momotide form but a small group, containing, 
according to the latest enumeration of them in 1873 by 
Messrs Sclater and Salvin (Nomenclator, pp. 102, 103), 
but seventeen species,? distributed into six genera, of 
which last, however, Dr Murie (/.c.) would only recognize 
four—JAomotus, Baryphthengus, Hylomanes, and Eumomota 
—the second including Urospatha, and the last Priono- 
rhynchus. The distinctions between these groups would 
require more space to indicate than can here be allowed ; 
but it may be stated that, while all have a general resem- 
blance in the serrated edges of the bill and many other 
characters, Momotus has the normal number of twelve 
rectrices, while the rest have only ten, which in /Zylomanes 
have the ordinary configuration, but in adult examples of 
all the others the shaft of the median pair is devoid of 
barbs for the space of about an inch a little above the 
extremity, so as to produce a spatulate appearance, such as 
is afforded by certain humming-birds known as “ Racquet- 
tails" (HUMMING-BIRD, vol. xii. p. 357), Kingfishers of | 
the genus Z'angsiptera (KINGFISHER, vol. xiv. p. 82), and 
Parrots of the group Prioniturus. Waterton ( Wanderings, 
Journey 2, chap. iii.), mentioning the species M. brasiliensis 
by its native name ‘“‘ Houtou," long ago asserted that this 
peculiarity was produced by the Motmot itself nibbling off 
the barbs, and this extraordinary statement, though for 


2 The same number was recognized by the first-named of these 
gentlemen in his review of the Family (Proc. Zool. Society, 1857, pp. 
248-260), where they are all diagnosed, a species, subsequently described 
by Dr Cabanis (Mus. Heineanum, ii. p. 115), not being admitted. 
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a while doubted, has since been shown by Mr Salvin 
(Proc. Zool. Society, 1873, pp. 429-433), on Mr Bartlett/s 
authority, to be perfectly true. The object with which 
the operation is performed is wholly unknown. It is 
sometimes incompletely executed, and the tail has then an 
asymmetrical form. This must have been the case with 
the example that Hernandez described (/.c.), and brought 
on himself the criticism of Willughby (Ornithologia, p. 298) 
for so doing. Much of the bibliography of the family is 
given in Dr Murie’s paper already quoted ; and it may be 
remarked that in 1734 Seba, probably misled by wrong 
information, figured (Rerum Nat. Thesaur., tab. 67, fig. 2) 
under the name of * Motmot" a bird which has been 
identified with a species of Guan (vol. xi. p. 232), and 
is the Ortalis motmot of modern ornithology. (A. N.) 

MOTRIL, a town of Spain in the province of Granada, 
is charmingly situated at the foot of an offshoot of the 
Sierra Nevada, on the edge of a rich alluvial plain about 
a mile from the Mediterranean and 40 miles south-south- 
east from Granada, with which it is connected by a good 
carriage road. The town has no buildings of special archi- 
tectural or historical interest. The climate is semi-tropical, 
and the “vega” or plain of Motril has been found pecu- 
liarly adapted for the culture of the sugar-cane, of which 
the annual average yield has recently been estimated at 
113,636 tons. In the district there are five sugar-factories, 
—two in the immediate vicinity of the town, and three at 
Salobreiia, a village about 3 miles to the westward at the 
mouth of the Rio Grande (Guadalfeo). Some cotton is 
also grown and manufactured. This neighbourhood is 
rich in lead, chiefly wrought by companies having very 
limited capital; the ore is for the most part smelted on 
the spot and afterwards sent to Malaga, or direct to 
England. Zinc and copper are also found, but in smaller 
quantities. Esparto grass is exported. The population 
of Motril in 1878 was 16,665. The harbour (El Puerto 
de Motril) lies about 64 miles to the south-eastward at 
the village of Calahonda. 

MOTT, VALENTINE (1785-1865), an eminent American 
surgeon, was born at Long Island, New York, on the 
20th August 1785. He graduated at Columbia College, 
studied under Sir Astley Cooper in London, and also spent 
a winter in Edinburgh. After acting as demonstrator of 
anatomy he was appointed professor of surgery in Columbia 
College in 1809. From 1811 to 1834 he was in very 
extensive practice as a surgeon, and most successful as a 
teacher and operator. He tied the innominate artery in 
1818; the patient lived twenty-six days, He performed 
a similar operation on the carotid forty-six times with 
good results; and in 1827 he was also successful in the 
case of the common iliac. He is said to have performed 
one thousand amputations and one hundred and sixty-five 
lithotomies. After spending seven years in Europe (1834- 
1841) Mott returned to New York and founded the 
university medical college of that city. He translated 
Velpeau's Operative Surgery, and was foreign associate of 
the Imperial Academy of Medicine of Paris. His death 
occurred on the 26th of April 1865. 

MOTTEVILLE, Francoise BERTAUT, MADAME DE 
. (1621-1689), was born in 1621. She was of fair family 
(the poet-bishop Jean Bertaut being her kinsman), and 
by her mother of Spanish blood. This circumstance 
attracted Anne of Austria to Madame Pertaut, and the 
child Frangoise was made a member of the queen's house- 
hold and pensioned at seven years old. The influence of 
Richelieu, however, who constantly endeavoured to deprive 
the queen of confidantes, exiled mother and daughter to 
Normandy. There, at the age of cighteen, Francoise 
married Nicholas Langlois, Seigneur de Motteville, first 
president of the Chambre des Comptes. She was very soon 


a widow, but she had before that date (1641) visited the 
court, renewed her relations with the queen, and been 
rewarded by a pension increased from 600 to 2000 livres. 
No sooner did Anne of Austria become her own mistress 
by the deaths of Richelieu and of her husband than she 
summoned Madame de Motteville to court and made her 
her most intimate friend. "Through all the intrigues and 
troubles of the Fronde, Madame de Motteville preserved 
the honourable reputation of being devoted to her mistress 
without any party ties or interests. She was also on very 
intimate terms with Henrietta Maria of England during 
her residence in France. After Anne of Austria's death 
Madame de Motteville lived in retirement, but not in 
absolute seclusion, seeing especially Madame de Sévigné 
and Madame de la Fayette. She died on 29th December 
1689. Some letters of hers are preserved, especially a 
curious correspondence with “La Grande Mademoiselle” 
on marriage, but her chief work is her JMémores, which 
are in effect a history of Anne of Austria, written briefly 
till the date of Madame de Motteville's return to court, 
and then with fulness. The author is something of a 
partisan, but not an intentionally unfair one, and her 
judgment and power of observation are very considerable. 
The style of her book is not of the most peculiar or strik- 
ing, but it is simple, easy, and good. The Mémoires may 
be most conveniently read in Michaud and Poujoulat's 
Collection, vol. xxviii. 

MOUKDEN. See Mancnvurtia, vol. xv. p. 466. 

MOULINS, chief town of the French department of 
Allier, is situated 195 miles by rail south-south-east from 
Paris on the right bank of the Allier, which is here 
crossed by a remarkable bridge about 1000 feet in length, 
consisting of thirteen semicircular arches. The town, 
which stands at an altitude of about 740 feet above sea- 
level, is adorned with gardens and fine boulevards, and 
still contains several buildings of historical interest and 
many houses of the Middle Ages. The cathedral has a 
very beautiful choir, with richly-painted windows of the 
15th and 16th centuries. The nave, in the Pointed style, 
is of recent construction, as are the two towers with stone 
spires rising to the height of 312 feet. The white stone 
chiefly employed is happily contrasted with ornamental 
columns of black basalt. The chapel of the lyceum, which 
oceupies the site of an ancient convent of the Visitation, 
contains a richly-carved mausoleum to the memory of 
Duke Henry of Montmorency, who was beheaded in the 
reign of Louis XIII. Among other objects of interest in 
Moulins are some remains of the old chateau of the dukes 
of Bourbon, and the clock tower. The library of nearly 
25,000 volumes contains a manuscript Bible of the 12th 
century which was used at the council of Constance in 
1415. There are no industries of importance, except the 
manufacture of wire ropes for mines, and of sulphate of 
barium. The population in 1881 was 21,126. 

The history of Moulins does not go farther back than the 10th 
century, and its importance dates from the 14th, when it became 
the residence of the dukes of Bourbon. After the constable de 
Bourbon's desertion to Charles V. the town, along with Bourbon- 
nais, fell into the hands of the king of France. In 1566 an assembly 
of the states-general was heid in the town by Charles IX. and 
Catherine de Medici. Moulins has suffered frequently from epidemies 
and inundations, and the ducal palace was destroyed by firein 1755. 

MOULMEIN. See MAULMAIN. 

MOUNTAINS. For mountains in general see GEOLOGY, 
vol. x. p. 370 sg. The more important groups of mountains 
are discussed under separate headings, as ALps, HIMALAYA, 
ANDES, &c. 

MOUNT VERNON, a city of the United States, county 
seat of Knox county, Ohio, and a railway junction on the 
Baltimore and Ohio and the Cleveland, Mount Vernon, 
and Columbus Railroads, 45 miles north-north-east of 
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Columbus. Settled in 1805, it had become a well-built 
flourishing place of 5249 inhabitants in 1880, engaged in 
various manufacturing industries. 

MOURZUK, or Murzux. See Fxzzay, vol. ix. p. 130. 

MOUSE. The bright and active, though mischievous, 
little animal known to us by the name of Mouse and its 
close relative the Common Rat are the most familiar 
and also the most typical members of the Muring, a sub- 
family containing about 250 species assignable to no less 
than 18 distinct genera, all of which, however, are so super- 
ficially alike that one or other of the English names rat 
or mouse would be fairly appropriate to any of them. 
Together they form one, and that by far the largest and 
most important, of the 10 sub-families into which the 
Muridz or Rat family (order Rodentia) are divisible. Their 
nearest neighbours are the Tree-mice (Dendromyinz) and 
the Hamsters (Cricetinz), from which they differ by various 
cranial and dental characters. Among themselves they 
have for the most part very strong resemblances ; nearly 
all are of very rat-like exterior, of light and active build, 
with large ears, bright and well-developed eyes, long and 
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Fig. 1.—-The Australian Brown-footed Rat (Mus fuscipes, Waterh.) 
(After Gould.) 


scaly tails, and nearly always of dull and inconspicuous 
coloration, as is suitable to their usually burrowing and 
nocturnal habits. The more important characteristics of 
the group, their anatomical, cranial, and dental peculiarities, 
have already been touched upon in the article MAMMALIA 
(vol. xv. p. 415 sq.), and therefore we may now pass to the 
division of the sub-family into smaller groups. 

Primarily the Murinz are divisible into the Mures, or 
those with their molar teeth, as in the 
Common Rat, and the Sigmodontes, 
or those with their molars, like those of 
the Rice-rat of America. Fig. 2 will 
explain this: A represents the upper 
molars of a Mus, and B the correspond- 
ing teeth of a Sigmodont. It will thus 
be seen that Mus has molars composed 
essentially of cusps arranged triserially 
—that is to say, with three series of 
cusps across each tooth—while in the 
Sigmodontes the cusps are arranged bi- 
serially in pairs along the teeth. To 
the first of these groups, the Mures, be- 
long the following genera :— 


I. Mus, L. 


Fie z 


A. Upper molars of 


Mus. B. Upper mo- 
lars of Sigmodont. 


Incisors narrow, not grooved. Molars small, their 


structure as shown in fig. 2, A. Incisive foramina long. Coronoid 
process of lower jaw well developed. Eyes and ears large. Fur 
soft, thongh sometimes mixed with spines; pollex with a short 
nail instead of a claw. No cheek-pouches. Tail long, nearly 
naked, with rings of overlapping scales. 

This, the typical genus of the family, is by far the largest of the 
order, and indeed of the whole class Mammalia, containing not less 
than 120 species spread over the whole of the O'd World with the 
exception of Madagascar. Of these, about 30 belong to what is 
known as the Palearctic zoological region, 40 to the Oriental, 30 
to the Ethiopian, and 20 to the Australian, the number of species 
being on the whole much more considerable in tropical than in 
temperate regions, while but very few are found where the climate 
is excessively cold. It is an interesting fact in connexion with 
climate that many of the species living in hot countries have their 
fur more or less mixed with flattened spines, and that these spines 
appear to be shed during the winter and to be replaced by hairs, 
the latter naturally affording a warmer covering for the animal 
than the former. 

The most important characters that have been used for the deter- 
mination of the various species of Mus are the size and proportions 
of the body, limbs, ears, and tail, the number of mamme, whieh 
ranges from 6 to 20, and various more or less important differences 
in the shape and proportions of the skull and teeth. Of the numer- 
ous species the following are those most worthy of note :— 

Mus decumanus, Pall., the Common Brown or Norway Rat, dis- 
tinguished by its large size, brownish grey colour, short tail and 
ears, powerful skull, and the possession of from 10 to 12 mamme. 
It is extremely fierce and cunning, and easily overcomes in the 
struggle for existence all the other allied species with which it 
comes in contact. Its original home would seem to have been some 
part of Central Asia, an indigenons species recently described from 
China, M. humiliatus, being in fact so extremely like it that in all 
probability the latter is the original race from which it has sprung. 
Thence it has spread to all parts of the world, driving out the 
house-haunting species everywhere, as it has in England all but 
exterminated the next species. 

M. rattus, L., the old English Black Rat, readily distinguishable 
from the Brown Rat by its smaller size, longer ears and tail, and 
glossy black colour. It shares the roving habits of M. decumanus, 
frequenting ships, and from them passing to the land in various 
parts of the world. On this account it, or its tropical representa- 
tive M. alexandrinus, Geof., is extremely common in many places 
to which M. decumanus has not yet penetrated, for instance in 
South America, where it has had only the far less highly-organized 
Sigmodontes to compete with, and where it has therefore gained a 
firm footing. It is extremely interesting to observe that this long- 
tailed rat, originally a native of India, would seem to have first 
penetrated to all parts of the world and to have overcome and 
nearly or quite exterminated the indigenous rats, and that then 
M. decumanus, a more recent and powerful development of the 
House-rat type, has followed, and in its turn has overeome and 
nearly exterminated it. 

M. musculus, Linn., the Common House-mouse, is, like the last 
species, originally a native of India, whence it has spread to all 
the inhabited parts of the globe. Its habits and appearance are 
too well known to need any description. 

JI. sylvaticus, L.,the Wood or Long-tailed Field-mouse,is a species 
very common in many parts of England, often taking to barns and 
outhouses for shelter during the winter. It is of about the same 
size and proportions as M. musculus, but of a bright reddish grey 
colour, with a pure white belly. 

M. minutus, Pall, the Harvest-mouse, is the smallest of the 
European mice, seldom exceeding 24 or 3 inches in length. It is 
of a yellowish red colour, with comparatively short ears and tail. 
It lives entirely away from honses, commonly taking up its abode 
in wheat or hay fields, where it builds a round grass nest about 
the size of a cricket-ball, in which it brings up its young. 

These five English species may be taken as types of the 120 species 
of Mus. None are much larger than M. decumanus or smaller 
than AM. minutus, and they all have habits generally similar to those 
of one or other of the English species, although there are some 
which either live in trees like squirrels, or in the water like the 
English Water-voles, among which latter is the species shown in 
fig. 1, M. fuscipes, Waterh., the Brown-footed Rat of western and 
southern Australia. 

II. Nesokia, like Mus, but with the incisors and molars very 
much broader, and the transverse lamin of the latter more clearly 
defined. 

This genus, so closely allied to Mus as to be barely worthy of 
separation, contains five or six species of clumsily-built rats spread 
over southern Asia from Palestine to Formosa, and from Cashmere 
to Ceylon. The most noteworthy member of the group is the 
Great Bandicoot or Pig-rat of the continent of India (V. bandicota, 
Bechs.), the largest of all the rat tribe, often considerably exceed- 
ing a foot in length. The other species vary in size between this 
and a brown rat. N. bengalensis, Gr., the common Field-rat of 
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India, has no less than eighteen mamme, nearly the largest number 
found among the Murid:e. 

III. Golunda, Gray, like Mus, but with a distinet groove down 
the front of the upper ineisors. There are only two species, one 
from western India, and the other from eastern Africa. 

IV. Uromys, Peters., differs from Mus in having the scales of 
the tail not overlapping, but set edge to edge, so as to form a sort 
of mosaic work. ‘There are about six species of Uromys, spread 
over the northern part of the Australian region from the Aru 
Islands to Queensland. : 

V. Hapalotis, Licht.  Hind-limbs elongated. Incisive foramina 
very large. No eoronoid process to the lower jaw. This genus is 
eonfined to Australia, where there are about fifteen species known. 
They are pretty little animals, with long ears and tail, and in 
many respects resemble the Jerboas, whose place they seem to take 
on the sandy Australian deserts. 

VI. Mastacomys, Thomas, like Mus, but with the molars remark- 
ably broadened, and with only four mamm:e, The single species in 


the genus is as yet only known from Tasmania, though it has been ` 


found fossil in New South Wales; it is somewhat similar in size 
and general appearance to the English Water-vole, but has much 
longer and softer fur. 

VII. <Acanthomys, Less. Fur almost entirely composed of 
flattened spines. Coronoid process very small. There are six 
species of Spiny-mice known, all of about the size of the Common 
Mouse. They are found in Syria, Palestine, and eastern Africa as 
far south as Mozambique. 

VIII. Echinothrix, Gray, a very remarkable rat with an ex- 
tremely elongated muzzle, all the bones of the face being much 
produced. The incisors are faintly grooved. The only species is 
E. leucura, an animal of about the size of the Common Rat, with 
its fur thickly mixed with spines. It is found in Celebes. 


The remaining genera belong to the Sigmodontes ; they 
are rather more numerous than those of the Mures, but, 
on the whole, present somewhat less strongly marked 
generic differences. 


IX. Hypogeomys, Grand., a very peculiar form of large size, with 
long ears, feet, and tail. There is only one species, H. antimena, a 
fawn-coloured rat about 9 inches long. 

X. Nesomys, Peters., contains two species of long-haired rats, 
more or less rufous in colour, about the size of the Houso-rat. 

XI. Brachytarsomys, Günther, contains only B. albicauda, a pretty 
velvety-haired fawn-eoloured rat, with short feet and a long tail. 

XII. Hallomys, Jent. The only species, H. audeberti, is very 
like a Nesomys, but has much longer hind-feet. This and the last 
three genera are confined to Madagascar. 

XIII. Hesperomys, Waterh. Molar structure as shown in fig. 2, 
B. The Mus of the New World, containing the great mass of the 
rats and mice of America, and having no very special generic charac- 
ters common to all its members. This large genus is composed of 
at least seventy distinct species spread over all America from Canada 
to Cape Horn, of which none are quite as large as Mus decumanus, 
while several are considerably smaller than Mus musculus. They 
have been split up into ten sub-genera, of which perhaps the best 
marked is Khipidomys, a small group containing about ten species, 
remarkably like Dormice in their habits and general appearance, 
having soft woolly fur and long hairy tails, and living entirely in 
trees, bushes, or in the roofs of houses. The other Hesperomys are 
all terrestrial in their habits, much as the Old- World rats and mice 
are. One only, H. spinosus, a native of Peru, has as yet been found 
with spines in its fur, —a rather remarkable eireumstanee when we 
remember how many of the tropical species of the allied genus Mus 
have more or less spiny fur. 

XIV. Holocheilus, Brandt, like Hesperomys, but with the third 
upper molars proportionately larger and the skull more stoutly 
built. This genus, confined to Brazil, contains about six species, 
some of which are the largest indigenous rats of America. Two 
species are aquatic in their habits, and have therefore developed 
short webs between the toes of their hind-fect. 

XV. Sigmodon, Say and Ord, differs from Hesperomys in the 
pattern of the molar teeth. It contains one species only, the Rice- 
rat, S. hispidus, which ranges from the United States to Ecuador. 

XVI. and XVII. Reithrodon, Waterh., and Ochetodon, Coues., 
more or less like Hesperomys, but with grooved upper incisors. The 
first of these is a South-American genus, and contains four rat-like 
species, one from Venezuela and the other three from Patagonia. 
The second consists of three North American mice, of abont the 
size and proportions of the English Wood-mouse, Mus sylvaticus. 

XVIII. Neotoma, Say and Ord, a peculiar North - American 
group, in whieh the teeth have the prismatic appearance of those 
of the Arvicole (sec VoLE). There are four species known as 
** Wood-rats," all of about the size of Mus decumanus, one of 
them, N. cinerea, having a tail almost as bushy as a Squirrel’s ; the 
other three with ordinary scaly rat-like tails. 


From the ranges of the genera given above it will be 


seen that all the first group, the Mures, are confined to 
the Old World, and that of the Sigmodontes four genera 
are found in Madagascar and the rest in America, thus 
giving us a very remarkable instance of the peculiar affinity 
that the fauna of Madagascar has with that of the New 
World. This affinity is usually explained by the fact that 
those animals which show it belong as a rule to groups 
formerly distributed over both the Old and New Worlds, 
and that since the isolation of Madagascar these, owing 
to the competition of more highly-organized forms, have 
been exterminated or strongly modified throughout the 
continents of the eastern hemisphere, while in the western 
they have been preserved to the present time. Thus in 
the present case it seems probable that the original ances- 
tors of the Murinæ, if not indeed of the whole family 
Muridz, were Sigmodontes having molars with their cusps 
biserially arranged,! and that these, being less powerful in 
the struggle for existence, as is shown by the manner in 
which roving members of the Mures rapidly multiply at 
the expense of the indigenous Sigmodontes of any place 
they may be introduced into, have gradually succumbed 
to the more recently developed Mures wherever the latter 
were able to penetrate,— Madagascar having previously 
become an island, and therefore inaccessible to them. 
Other groups, however, also probably descendants of 
Sigmodont Muride, have become so strongly modified 
either as to structure or habits as to have been able to 
avoid the rivalry of the Mures, and thus to exist side by 
side with the latter; such probably are the Hamsters 
(Cricetus) and the Voles (Arvicola), both of which have 
modifications of the biserial arrangement of the molars. 
As to the Afurines from Australia—a region isolated from 
the rest of the world far earlier than Madagascar—with 
their very various degrees of specialization, it seems prob- 
able, as Mr Wallace has suggested,? that from very early 
times individual rats and mice have drifted on floating 
trees and other objects from island to island along the 
Indian archipelago down to Australia, and that the de- 
scendants of the earliest arrivals have become the most 
modified, and that others have been continually joining 
them, until we get the present state of affairs, namely, one 
or two genera very markedly different from Mus, others 
but slightly different, and finally numerous species not 
generically separable from the European and Asiatic rats 
and mice. (o. T.) 
MOUSE-BIRD (Dutch Muisvogel)}, the name by which 
in Cape Colony and Natal the members of the genus 
Colius? of Brisson are known—partly, it would seem, from 
their general coloration, but more probably from their 
singular habit of creeping along the boughs of trees with 
the whole tarsus applied to the branch. By the earlier 
systematists, who had few opportunities of examining the 
internal structure of exotic forms, Colius was placed among 
the Fringillide ; but nearly all travellers who had seen 
one or another species of it in life demurred to that view. 
Still its position was doubtful till Dr Murie, in an elabo- 
rate treatise on its osteology (Jbis, 1872, pp. 262-280), 
showed that it was no Passerine, and subsequently (Jbis, 
1873, p. 190) proposed Pamprodactyle as the name of the 
group of which the Family Co//ide is the sole type—this 
word being coined to indicate the obvious character of all 
the toes being ordinarily directed forwards, but by no 
means the only peculiar character these birds possess. A 
few years later most of Dr Murie's views were confirmed 


l The teeth of the extinct genus Cricetodon from the Miocene of 
France and Germany are in their essential structure quite similar to 
those of Hesperomys. 

? Australasia, p. 53, 1879. 

3 Some other generic divisions have been suggested, but on grounds 
so slender as hardly to merit consideration. 
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by Garrod (Proc. Zool. Society, 1876, pp. 416-419), who 
added considerably to our knowledge of the general anatomy 
of the Family, which he considered to be related on the 
one hand to the Picidæ, and on the other to the Alcedinidæ 
(see KINGFISHER, vol. xiv. p. 81) and Bucerotidæ (see Horn- 
BILL, vol. xii. p. 169). The Coliide are small birds, with a 


Mouse-Bird. 


rather Finch-like bill, a more or less crested head, a very 
long tail, and generally of a dun or slate-coloured plumage 
that sometimes brightens into blue or is pleasingly diver- 
sified with white or chestnut. They feed almost wholly 
on fruits, but occasionally take insects, in quest of which 
they pass in bands of fifteen or twenty from tree to tree, 
and hang in all attitudes from the branches as they feed. 
It is even said that they sleep suspended by their powerful 
and versatile toes. Seven species are believed to exist, all 
belonging to the Ethiopian Region (of which the Family is 
one of the most characteristic), and ranging from Abyssinia 
southwards. Three species inhabit Cape Colony. (A. N.) 

MOVERS, Franz Kart (1806-1856), a German Orien- 
talist, was born at Koesfeld 17th July 1806, studied at 
Münster, was consecrated priest in 1829, and was pro- 
fessor in the Catholic theological faculty at Breslau from 
1839 to his death on 28th September 1856. He was one of 
the most learned Catholics of Germany, and his elaborate 
work on Phoenicia! attained a high and in some respects 
an exaggerated reputation. 
industry but of little judgment, and the progress of epi- 
graphic studies has superseded much of the author's mate- 
rial. The first volume in particular, which deals with the 
religion of the Phoenicians, may be viewed as quite out of 
date. Movers himself modified some of his views in his 
article * Phónizien? in Ersch and Gruber's Znegklopádie. 
Of his other writings two Biblical studies were of some 
importance, viz, his Kritische Untersuchungen über die 
ATliche Chronik (1834) and Latin essay on the two re- 
censions of the text of Jeremiah (1837). 

MOZAMBIQUE, a colonial province of Portugal, ex- 
tending for about 1200 miles along the east coast of Africa 
from Cape Delgado (10° 41' S. lat.) to Lorenzo Marques 
on the south side of Delagoa Bay (25° 58'S. lat.). On 
paper it forms an imposing territory of at least 38,000 
square miles without any definite limit towards the 
interior; but in reality it consists of a few settlements 
and military posts feebly authoritative over the surrounding 

1 Die Phünizier: vol. i., Religion (1840); vol. ii., Das Phénizische 
Alterthum (3 parts, 1849-50-56). 
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tribes The Portuguese divide the province into the 
military distriets óf Mozambique, Cape Delgado, Angoche, 
Quilimane, Tete, Sofala, and Lorenzo Marques, with the 
presidential territory of Bazaruto. The small coral island 
of Mozambique, which gives its name to the province 
and contains the provincial capital, lies in 15° S. lat., 
about 3 miles off the coast of the peninsula Mossuril. It 
is defended by three forts, of which the principal, St Se- 
bastian, is built entirely of stone brought from Portugal in 
1510. The streets of the town (properly St Sebastian of 
Mozambique) are narrow and crooked, omd the stone-built 
flat-roofed houses are for the most part dull and lifeless 
in spite of their being washed with pink, brown, and white. 
Its principal buildings are the palace of the governor- 
general, formerly a Jesuit college, the custom-house, the 
hospital, and three churches. The population includes, be- 
sides Portuguese and Africans, Danyans, Parsees, and Arabs. 
The district of Cape Delgado includes the archipelago of the 
Querimba Islands, and on the opposite mainland Mucimba, 
Pangane, Lumbo, Quissanga, Montepes, Arimba, besides 
the colony of Europeans founded in 1857 on the Bay of 
Pemba. The chief town is Ibo, with over 2000 inhabit- 
ants, situated on the island of the same name. Of the 
twenty-eight islands some are nearly deserted, although 
both their climate and that of the opposite coast is good. 
Ibo has a considerable trade,—the exports being sesame, 
calumba root, oil-seeds, ivory, and wax. Turtle fishing 
is carried on; but little has been done to develop the 
agricultural capabilities of the district. The district of 
Angoche extends nominally as far south as the Quirimbo 
river, and includes the Angoche and Primeira islands and 
a small settlement on the Angoche river. The trade is 
very limited. The district of Quilimane is the centre of 
the commerce of the Zambesi, and the town ranks next 
to Mozambique as a port. Near the village of St Marçal 
de Sena, the headquarters of the sub-military government 
of Sena, there are said to be very rich gold mines. Tete, 
to the north-west of Sena, is situated in the centre of an 
immense coal-basin. It includes a number of settlements 
on the Zambesi reaching as far as Zumbo, where a 
great native fair is held. The chief town is St Thiajo 
Major, about 250 miles from the mouth of the Zambesi. 
The climate is genial, and the soil is specially suitable for 
wheat, maize, tobacco, cotton, and sugar-cane. The chief 
town of the Sofala district is Sofala on the island of Chi- 
loane in the estuary of the Sofala river. It was the original 
capital of the colony, and still possesses a good harbour, 
which, however, is not always easily accessible, and requires 
good piloting. The district is rich in gold mines, and is 
supposed by some to be the Ophir with which King 
Solomon traded. Inhambane, opposite Gasa, is very 
much encroached upon by the Zulu tribes. The natural 
products are similar to those in the Zambesi valley. A 
species of oil-plant is very abundant, as well as amber and 
sarsaparilla. The district of Lorenzo Marques is almost 
wholly confined to the town of that name (¢.v.). The 
archipelago of Bazaruto comprises the islands of Bazaruto, 
Benguerua, Xegine, Bango, and Santa Carolina. The soil 
and climate are both excellent, and there are important 
pearl fisheries. 


Before the 12th century this portion of the east coast of Africa 
had been partly colonized by Arabs from the Red Sea, who were in 
possession of the island of Mozambique and other districts when 
in 1498 the island was sighted by the Portuguese. From that time 
the Portuguese armadas were in the habit of frequently touching 
this eoast on their way to India, and in 1505 Albuquerque erected 
a stockade at the mouth of the Sofala river and established the 
first Portuguese settlement under the name of the captaincy of 
Sofala. The fortunes of the Portuguese have been frequently 
ehequered with disasters, and in the earlier years of their settle- 
ment they had great difficulty in withstanding successive attacks 
of the Kaffres, the Turks, and the Arabs. The Banyan traders began 
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to frequent the Portuguese settlements in 1687, and were succeeded 
by the Battias from Hindustan. From Cape Delgado to Quilimane 
the native race on the coast is the Makua, who, notwithstanding 
the presence of Arabs, Banyans, and Dattias, have preserved in a 
remarkable degree their purity of descent, although their language 
has undergone considerable change. The whole of the country 
between the Rovuma and the Zambesi is thickly populated by 
branches of this race governed by numerous petty independent 
despots. The Makua are divided into four families or groups—the 
Low Makua, the Lomwe or Upper Makua, the Maua, and the Medo. 
The Makololo, a powerful Basuto tribe who inhabited the valley 
of the Zambesi, were about twenty-five years ago not only con- 
quered but almost annihilated by the Manganja and Makua races. 
South of the Zambesi are the Landeens or Northern Zulus, who 
under Umzeila subdued Gasa, and press closely on the coast settle- 
ments of the Portuguese, which again are bounded on the south 
by Usibepu's land. : 

Natural Features and Resources.—Though the climate of the 
Mozambique country is subject to sndden and great alterations, the 
mean annual temperature is high. The cool season lasts from April 
to August. In the rainy season, which begins in December and 
sometimes continues to March, the heat when rain is not falling, 
which is scarcely ever, is almost insupportable. On the rivers and 
the coast the mangrove swamps cause fever to Europeans, but the 
climate is not dangerous if moderate care is taken. 

The whole of the country south from the Rovuma to the Zambesi 
possesses naturally great fertility, the richest portion, however, be- 
ing that between Angoche and Quilimane. The mountain ranges 
which flank Lake Shirwa are of great height and towards Quilimane 
extend almost to the coast. In the basin of the Zambesi the soil 
is fertilized by the inundations of the river, and yields abundantly 
with almost no labour. The low coast land of the Gasa country is 
almost equally fruitful. The whole region of Mozambique is inter- 
sected by numerous rivers, some of which are navigable, while at 
several of the estuaries there are admirable natural harbours. Ebony, 
the gum-copal tree, the india-rubber climber, sandal-wood, and a 
large number of valuable timber trees are found in the extensive 
forests. In the interior elephants, antelopes, and buffaloes abound;* 
as well as lions and leopards, and the rhinoceros and hippopotamus 
frequent certain regions. Game in immense variety is plentiful, 
and the pearl and other fisheries are valuable. The mineral resources 
of the country are of exceptional importance. There are immense 
deposits of coal in the neighbourhood of the Zambesi and of Delagoa 
Bay, and adjoining the coalfields ironstone of the best quality is 
very plentiful. Malachite and copper are found in the interior, 
north-west of Mozambique. The gold-mines of Manica, about 120 
miles west of Sofala, are supposed to be the richest on the east 
coast of Africa. 

Industry and Commerce.—Almost nothing has been done to 
develop the resources of the country, aud the Portuguese have 
scarcely carried their discoveries beyond the regions where they 
have settled. Journeys through the Makua country have lately 
been made by H. E. O'Neill and the Rev. Chauneey Maples.! The 
Zambesi valley and the districts round Lakes Nyassa and Shirwa 
have been explored by Kirk and Livingstone, "The regions border- 
ing on the Transvaal have been visited by Carl Mauch and St 
Vincent Erskine. Although a great part of the country is admir- 
ably adapted for the growth of cotton, coffee, and sugar, scarcely 
any attempt has been made to form plantations. The caju tree, 
which yields an intoxicating liquor, is, however, largely cultivated, 
and the cocoa-nut tree is also grown. The number of independent 
chiefs iu the Makua country renders it almost inaccessible to traders, 
but ivory is sold in large quantities for the Indian market, the 
annual value being about £70,000. The other exports include bees- 
wax, corn, gums, india-rubber, and oil. The financial difficulties 
of the Portuguese Government have completely retarded the com- 
mercial enterprise of the settlements. The trade is almost entirely 
in the hands of the Banyans, who are supplied by French and 
Dutch houses with goods, chiefly cotton and silk cloths, brandy, 
wine, and old guns, which thoy barter for produce with the natives 
on the coast. The only river by which there is regular communi- 
cation with the interior is the Zambesi. On the coast of Mozam- 
bique there are several native ports of call, between which and 
Madagascar a large surreptitious trade in slaves was carried on until 
1877. With this island, and also with Zanzibar, there is a large 
general coasting trade. The British India Company's steamers 
from Zanzibar in connexion with steamers from Aden and Lisbon 
also call every twenty-eight days at Mozambique, and a monthly 
steamer from Natal calls at Delagoa Bay, Inhambane, Quilimane, 
and Mozambique. The general shipping trade is carried on by 
about 400 vessels, of which about one-half are coasters. English 
vessels in 1877 were said to number 79 of 30,000 tons, French 72 
of 13,000 tons, Portuguese 41, Arab 19, Dutch 8, and German 9. 


For the Portuguese settlements see the report by Consul Elton in Accounts 
and Papers, 1876, and L. de B., Les Colonies Portugaises: court exposé de leur 


1 See Proc. Roy. Geog. Soc., 1882. 
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situation actuelle, Lisbon, 1878. For the region in general see the works of the 
travellers referred to. (T. F. H.) 


MOZARAB, Spanish Mozérabe, is a corruption of the 
Arabic Musta‘rib, coll. Musta‘riba, which denotes persons 
not Arab by race who have assimilated themselves to the 
Arabs. This name was applied by the Moslems in Spain 
to the Christian communities existing among them, in 
Cordova, Seville, Toledo, and other large cities, in the 
exercise of their own laws and religion. The ancient 
liturgy (see vol. xiv. p. 707) used by the Christians of 
Toledo, the first great body of this kind who were freed 
from the Moslem yoke, is commonly known as Mozarabic. 

MOZART, Wotreane AMADEUS? (1756-1791), one of 
the greatest musicians the world has ever produced, was 
born at Salzburg, 27th January 1756. He was educated 
by his father, Leopold Mozart, a violinist of high repute, 
in the service of the archbishop of Salzburg. When only 
three years old he shared the harpsichord lessons of his sister 
Maria, five years his senior. A year later he played minuets, 
and composed little pieces, some of which are still pre- 
served in Maria’s music-book. Not long afterwards he 
attempted to write a concerto. This, his father said, was 
so difficult that no one could play it, whereupon Wolf- 
gang replied that no one could be expected to play a 
great work like a concerto without having first diligently 
practised it. When five years old he performed in public, 
for the first time, in the hall of the university. In 1762 
Leopold Mozart took Wolfgang and Maria on a musical 
tour, during the course of which they played before most 
of the sovereigns of Germany. The little * Wolferl’s ” 3 
charming appearance and disposition endeared him to 
every one; and so innocent and natural were his manners 
that at Vienna he sprang upon the empress's lap and 
kissed her heartily. The emperor Francis I. sat by his 
side while he played, and called him his “little magician.” 
When he slipped one day on the polished floor the arch- 
duchess Marie Antoinette, afterwards queen of France, 
lifted him up, whereupon he said, * You are very kind ; 
when I grow up I will marry you.” The favour shown 
to him at court was almost incredible; yet he remained 
as gentle and docile as ever, and so amenable to parental 
authority that he used to say, “Next after God comes 
my father.” In 1763 the whole family started again. 
Wolferl now sang, composed, and played on the harpsi- 
chord, the organ, and the violin, winning golden opinions 
everywhere. At every court he visited he was loaded 
with caresses and presents; but the journeys were expen- 
sive, and the family terribly poor. In Paris they lodged 
at the Bavarian embassy, giving performances on a grand 
scale both there and at Versailles, where Wolferl’s organ- 
playing was even more admired than his performance on 
the harpsichord. Here, also, he published his first composi- 
tions—two sets of sonatas for the harpsichord and violin. 

On 10th April 1764 Leopold Mozart brought his family 
to England, engaging a lodging in Cecil Court, St Martin’s 
Lane, whence he afterwards removed to Frith Street, Soho. 
On 27th April and 19th May Wolferl played before the 
royal family with immense success, accompanying the 
queen in a song and playing at sight anything that the 
king set before him. **Our treatment here,” says Leopold 
Mozart in one of his letters, “exceeds all our previous ex- 
perience. We could not believe ourselves in the presence 
of the king and queen of England, so friendly were their 
manners" Wolferl gave a public concert at the Great 
Room in Spring Gardens on 5th June, and on the 29th 
played a concerto at Ranelagh. He now made his first 
attempt at the composition of a symphony ; published a 


? In the baptismal register his name stands, Joannes Chrysostomus 
Wolfgangus Theophilus (Lat. Amadeus, Germ. Gottlieb). 
3 The German diminutive of Wolfgang. 
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third set of sonatas, dedicated to the queen; and wrote 
an anthem for four voices entitled God 4s our Refuge, for 
presentation to the British Museum.! In July 1764 he 
played at Tunbridge Wells, and soon afterwards Leopold 
Mozart caught a severe illness, during the continuance of 
which he stayed with Dr Randall in Five Fields Row, 
now Lower Ebury Street, Chelsea. On 12th February 
1765 the children gave a concert at the Little Theatre in 
the Haymarket, and another on 13th May at Hickford’s 
Room. After this they gave private performances at 
the Swan and Hoop Tavern, Cornhill; and on 17th 
September the family left England for the Hague, where 
they remained some time, and where in March 1766 the 
young composer made his first attempt at an oratorio, 
commanding in Holland a success as great as that he had 
already attained in London, and astonishing his hearers 
at Haarlem by performing on the then largest organ in 
the world. It would be impossible within the limits of a 
sketch like the present to follow the history of this gifted 
boy through all its extraordinary details. Towards the 
close of 1766 we find him at home in Salzburg, dili- 
gently studying Fux’s Gradus ad Parnassum. In Septem- 
ber 1767 he paid a second visit to Vienna, and at the 
suggestion of the emperor Joseph II. composed an opera 
buffa, Za Finta Semplice, which, though acknowledged by 
the company for which it was written to be ‘an incom- 
parable work,” was suppressed by a miserable cabal. The 
archbishop of Salzburg hearing of this commanded a 
representation of the rejected work in his palace, and 
appointed the young composer his ‘maestro di capella." 
The office, however, was merely an honorary one, and, 
since it did not involve compulsory residence, Leopold 
Mozart determined to complete his son’s education in 
Italy, to which country he himself accompanied him in 
December 1769. 

Wolfgang, now nearly fourteen years old, was already 
an accomplished musician, needing experience rather than 
instruction, and gaining it every day. His talent was 
universally acknowledged. At Milan he received a com- 
mission to write an opera for the following Christmas. 
At Bologna he found firm friends in the venerable 
Padre Martini and the still more famous sopranist Fari- 
nelli, At Florence he became so tenderly attached to 
Thomas Linley, a boy of extraordinary promise and ex- 
actly his own age, that he parted from him with tears, 
which seemed almost prophetic—for Linley was drowned 
in England at the early age of twenty-two, Arriving in 
Rome on the Wednesday in Holy Week, he went at once 
to the Sistine Chapel to hear the celebrated Miserere of 
Gregorio Allegri, which, on returning to his hotel, he wrote 
down from memory note for note—a feat which created 
an immense sensation, for at that time the singers were 
forbidden to transcribe the music on pain of excommuni- 
cation. In May he played at the Conservatorio della 
Pietà, in Naples, where the audience, attributing his power 
to the magical effect of a ring, insisted upon its removal 
from his finger. Returning to Rome towards the end of 
June, he was invested by the pope with the order of 
“The Golden Spur,” of which he was made a cavaliere,? 
an honour which he prized the more highly because, not 
many years before, it had been conferred upon Gluck. In 
July he paid a second visit to Bologna, when the Acca- 
demia Filarmonica, aftersubjecting him to a severe examina- 
tion, admitted him to the rank of * compositore," notwith- 
standing a statute restricting this preferment to candidates 
of at least twenty years old. The exercise which gained 
him this distinction is a four-part composition in strict 


1 The original autograph of this is now numbered ‘‘Select case C, 
219 09 2 Aurate militie eques. 


counterpoint on the antiphon Querite primum, written 
in the severe ecclesiastical style of the 16th century and 
abounding in points of ingenious imitation and device.? 

In October 1770 Wolfgang and his father returned to 
Milan for the completion and production of the new opera. 
The libretto, entitled Afitridate, Re di Ponto, was furnished 
by an obscure poet from Turin, to the great disappointment 
of the young maestro, who had hoped to set à drama by 
Metastasio. The progress of the work was interrupted 
from time to time by the miserable intrigues which seem 
inseparable from the lyric stage, exacerbated in this 
particular case by the jealousy of the resident professors, 
who refused to believe either that an Italian opera could 
be written by a native of Germany, or that a boy of four- 
teen could manage the orchestra of La Scala, at that time 
the largest in Europe. Fortunately the detractors were 
effectively silenced at the first full rehearsal; and on the 
26th of December Wolfgang took his seat at the harpsichord 
and directed his work amidst a storm of genuine applause. 
The success of the piece was unprecedented. It had a 
continuous run of twenty nights, and delighted even the 
most captious critics. 

Wolfgang’s triumph was now complete. After playing 
with his usual success in Turin, Verona, Venice, Padua, 
and other Italian cities, he returned with his father to 
Salzburg in March 1771, commissioned to compose a 
grand dramatic serenata for the approaching marriage of 
the archduke Ferdinand, and an opera for La Scala, to be 
performed during the season of 1773. The wedding 
took place at Milan on 21st October; and the serenata, 
Ascanio in Alba, was produced with an effect which com- 
pletely eclipsed Hasse’s new opera, Ruggiero, composed 
for the same festivity. The empress Maria Theresa was 
so delighted with it that in addition to his fee she pre- 
sented Wolfgang with a watch set with diamonds and 
enamelled with her portrait ; and Hasse, forgetful of his 
own defeat, generously uttered the often-quoted prophecy, 
“This boy will cause us all to be forgotten.”4 

During the absence of Wolfgang and his father the 
good archbishop of Salzburg died; and in the spring of 
the year 1772 Hieronymus, count of Colloredo, was elected 
in his stead, to the horror of all who were acquainted with 
his real character. The Mozart family did their best to 
propitiate their new lord, for whose installation Wolfgang, 
after his return from Milan, composed an opera, Zl Sogno 
di Scipione ; but the newly-elected prelate had no taste for 
art, and was utterly incapable of appreciating the charm 
of any intellectual pursuit whatever. For the present, 
however, things went on smoothly. In October the 
father and son once more visited Milan for the preparation 
and production of the new opera, Lucio Silla, which was 
produced at Christmas with a success quite equal to that 
of Afitridate, and ran between twenty and thirty nights. 
Unfortunately, however, these artistic triumphs were far 
from profitable in their pecuniary aspect. The family 
grew poorer and poorer ; and the archbishop Hieronymus 
was not the man to rescue them from penury. 

In the meantime Wolfgang continued to produce new 
works with incredible rapidity. In 1775 he composed 
an opera for Munich, La Finta Giardiniera, produced on 
13th January. In the following March he set to music 
Metastasio’s dramatic cantata, ZL Re Pastore. Concertos, L 
masses, symphonies, sonatas, and other important works, 
both vocal and instrumental, followed each other without 
a pause. And this fertility of invention, instead of ex- 


3 An exact copy of this most interesting production, transcribed 
from the original autograph still preserved among the archives of the 
Accademia, will be found in the appendix to Holmes's Life of Mozart 
(London, 1845). 

4 «t Questo ragazzo ci farà dimenticar tutti.” 
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hausting his genius, seemed only to stimulate it to still 
more indefatigable exertions. But the pecuniary return 
was so inconsiderable that in 1777 Leopold Mozart asked 
the archbishop for leave of absence for the purpose of 
making a professional tour. This was refused on the 
ground of the prelate’s dislike to “that system of begging.” 
Wolfgang then requested permission to resign his appoint- 
ment, which was only an honorary one, for the purpose 
of making the tour with his mother. The archbishop 
was furious; but the plan was carried out at last, and on 
the 23d September the mother and son started for Munich. 
The results were not encouraging. Leopold hoped that 
his son, now twenty-one years old, might obtain some pro- 
fitable court appointment ; but in this he was disappointed. 
And, worse still, poor Wolfgang fell in love at Mannheim 
with a promising young vocalist named Aloysia Weber, 
whose father, the prompter of the theatre, was very nearly 
penniless. On hearing of this Leopold ordered his wife 
and son to start instantly for Paris, where they arrived on 
23d March 1778. Wolfgang’s usual success, however, 
seemed on this occasion to have deserted him. His recep- 
tion was a cold one; and, to add to his misery, his mother 
fell seriously ill. He wrote home in unspeakable distress ; 
but the worst had not yet come. On 3d July the parent 
to whom he was so tenderly attached expired in his arms. 
Reduced almost to despair by this new trouble, he left 
Paris in September, rested for a while on his way home 
in Mannheim and Munich, was received by Aloysia Weber 
with coldness almost amounting to contempt ; and in June 
1779 he returned to Salzburg, hoping against hope that he 
might make some better terms with the archbishop, who re- 
lented so far as to attach a salary of 500 florins (about £50) 
tohis ** concertmeister’s” appointment, with leave of absence 
in case he should be engaged to write an opera elsewhere. 

Two years later the desired opportunity presented itself. 
He was engaged to compose an opera for Munich for 
the carnival of 1781. The libretto was furnished by the 
abbate Varesco, court chaplain at Salzburg, a truly sympa- 
thetic collaborateur. On 29th January 1781 the work was 
produced under the title of Idomeneo, Re di Creta with 
triumphant success, and thenceforth Mozart's position as 
an artis& was assured; for this was not only the finest 
work he had ever written but incontestably the finest 
opera that had ever yet been placed upon the stage in 
any age or country. It marked an era in the history of 
art, and raised the lyric drama to a level till then unknown. 

And now the archbishop's character exhibited itself in 
its true colours. Art for its own sake he utterly dis- 
dained; but it flattered his vanity to retain a famous 
artist in his service with the power of insulting him at 
will On hearing of the success of /domeneo he instantly 
summoned the composer to Vienna, where he was spending 
the season. Mozart lost not a moment in presenting him- 
self, but he soon found his position intolerable. "That he 
should be condemned to dine with his patron's servants 
was the fault of the age, but the open disrespect with 
which the lowest menials treated him was due to the arch- 
bishop's example. Though received as an honoured guest 
in the houses of the haute noblesse of Vienna, he was uni- 
formly addressed by the archbishop in the third person 
singular, a form used in Germany to express the utmost 
possible contempt. His salary was reduced from 500 to 
400 florins, he was left to pay his own travelling ex- 
penses, and he was not permitted to add to his means by 
giving a concert on his own account or to play anywhere 
but at the archiepiscopal palace; indeed it was only at 
the instance of a large number of the nobility that he 
obtained leave to take part, gratuitously, in a concert 
given for the poor. Archbishop Hieronymus was hated at 
court, and most of all by the emperor Joseph, who, on 
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retiring to Laxenburg for the summer, did not place his 
name on the list of invited guests. "This offended him so 
deeply that he left Vienna in disgust. The household 
were sent on to Salzburg, but Mozart was left to find 
lodgings at his own expense. Thereupon he sent in his 
resignation; and for this act of contumacy was insulted 
by the archbishop in terms too vulgar for translation. He 
persevered, however, in his resolution, taking lodgings in 
& house rented by his old friends the Webers, and vainly 
hoping for pupils, since Vienna at this season was per- 
fectly empty. Happily he had a sincere though not a 
generous well-wisher in the emperor, and a firm friend in 
the archduke Maximilian, who, in common with many 
noblemen of rank, were disgusted with the archbishop's 
behaviour. By the emperor's command he wrote a German 
opera, Die Entführung aus dem Serail, which on 16th 
July 1782 was received with acclamation, and not long 
afterwards was performed with equal success at Prague. 
This great work raised the national *singspiel" to a level 
commensurate with that which Jdomeneo had already 
attained for the Italian “opera seria." Gluck’s great 
reform of the lyric drama (based, not, as is sometimes 
erroneously supposed, on new principles invented by him- 
self, but on those enunciated by Peri and his associates 
as early as the year 1600, when the first Italian opera was 
produced at Florence) had already attracted immense atten- 
tion in Paris, and was everywhere producing good fruit. 
It was impossible that it should do otherwise, for it was 
founded on pure dramatic truth. But what Gluck worked 
out in obedience to à carefully-elaborated theory Mozart 
effected by simple force of natural dramatic instinct. 
Moreover, with all his love for graceful melody, his power 
of expression, and dramatic force, Gluck was not great as 
a constructive musician. On the other hand, the erudi- 
tion which in 1770 had won Mozart's diploma from the 
Accademia at Bologna was no mere rusty exhibition of 
scholastic pedantry. It enabled him to cast his music into 
symmetrical and well-considered form, without sacrificing 
the demands of dramatic consistency ; to enchant the un- 
learned hearer with an endless flow of melody, while satis- 
fying the cultivated musician with the most ingenious 
part-writing that had ever been imagined in connexion with 
the stage; to construct the grand finales that have made 
his operas the finest in the world ;—and all this with 
equal reverence for the claims of legitimate art on the one 
side and those of passionate expression on the other. For 
the finales are no dead forms, but living scenes developing 
the action of the drama. And the impassioned utterances 
are no poor passages of “sound and fury,signifying nothing,” 
but well-constructed music, shapely and beautiful,—music 
which Gluck himself, with all his genius, could no more 
hope to rival than Hasse could hope to rival the choruses in 
Israel in Egypt. For Gluck, though his taste was as refined 
and his intellect as highly cultivated as Mozart’s, was, as 
Handel justly observed, no contrapuntist ; and works like 
Mozart’s needed an intimate acquaintance with the mys- 
teries of counterpoint, no less than purity of taste and 
intellectual culture. And so it comes to pass that Mozart’s 
operas still retain a stronger hold upon the affections, both 
of the general publie and the initiated worshipper of art, 
than any other dramatic music that has ever been written. 

The next great event in Mozart’s life was a disastrous 
one, Though Aloysia Weber had long since rejected him, 
his renewed intimacy with the family led to a most unfor- 
tunate marriage with her younger sister, Constance, a 
woman who, neither his equal in intellect nor his superior 
in prudence, added little to the happiness of his life and 
less than nothing to its prosperity. The wedding took 
place at St Stephen's on 16th August 1782. By the end 
of the year the thriftless pair were deeply in debt. Mozart 
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composed incessantly, played at numberless concerts, and 
was in greater favour than ever at court and with the 
nobility ; but to the last day of his life his purse was 
empty. He had, however, many kind friends, not the 
least affectionate of whom was the veteran Haydn, who 
was sincerely attached to him. With Gluck he was on 
terms of courteous intercourse only. Salieri detested him, 
and made no secret of his dislike. 

Mozart/s next dramatic venture was a German singspiel 
in one act, Der Schauspieldirektor, produced at Schón- 
brunn, 7th February 1786. Not quite three months later, 
on 1st May, he produced his marvellous Le Nozze di Figaro, 
the libretto for which was adapted from Beaumarchais by 
the abbé Da Ponte. The reception of this magnificent work 
was enthusiastic. But Vienna was a hotbed of intrigue. 
Everything that could be done by jealous plotters to mar 
the composer’s success was done, and that so effectively 
that Mozart declared he would never bring out another 
opera in the city which treated him so meanly. Fortu- 
nately, Figaro, like Die Entführung, was repeated with 
brillant success at Prague. Mozart went there to hear 
it, and received a commission to write an opera for the 
next season, with a fee of 100 ducats. Da Ponte furnished 
a libretto, founded on Tirso de Molina’s tale, £? Convidado 
de Piedra, and entitled 7/ Don Giovanni. By 28th October 
1787 the whole was ready with the exception of the over- 
ture, not a note of which was written on the evening before 
the performance. This circumstance has led to the idea 
that it was composed in haste, but it is certain that Mozart 
knew it all by heart and transcribed it during the night 
from memory, while his wife told fairy tales to keep him 
awake. The opera was produced on 29th October with 
extraordinary effect, and the overture, though played with- 
out rehearsal, was as successful as the rest of the music.! 
Yet, when reproduced in Vienna, Don Giovanni pleased less 
than Salieri's comparatively worthless 7'arare. 

On returning to Vienna Mozart was appointed kammer- 
compositor to the emperor with a salary of 800 gulden 
(£80). He also conducted Baron van Swieten’s concerts, 
and composed great quantities both of sacred and secular 
music, but continued miserably poor, while his wife had 
become a confirmed invalid. In April 1789 he accompanied 
Prince Lichnowski to Berlin, where King Frederick William 
IT. offered him the post of “kapellmeister ” with a salary 
of 3000 thalers (£450). Though most unwilling to quit the 
emperor’s service, he informed him of the offer and re- 
quested leave to resign his appointment in Vienna. “Are 
you going to desert me, then?” asked the emperor; and 
Mozart, wounded by the reproach, remained to starve. 
The emperor now commissioned Mozart to compose another 
Italian opera, which was produced 26th January 1790 
under the title of Cos? fan tutte. Though the libretto by 
Da Ponte was too stupid for criticism, the music was deli- 
cious, and the opera would probably have had a long run 
but for the emperor's death on 7th February. The new em- 
peror, Leopold IL, was elected at Frankfort in September, 
and Mozart went thither in the hope of giving some con- 
certs, but he was obliged to sell his plate to pay the 
expenses of the journey, and returned in December. In 
March 1791 Mozart consented to write a German opera 
upon an entirely new plan for Schikaneder, the manager 
of the little theatre in the Wieden suburb. The piece was 
addressed especially to the Freemasons and contained cease- 
less allusions both in the words and music to the secrets 
of the brotherhood. Deeply interested in the affairs of a 
body of which he was himself a member,? Mozart excelled 


1 Michael Kelly, in his Reminiscences, has left a delightful account 
of the circumstances. 

* Freemasonry did not at that time involve the censure of the 
Catholic Church, or Mozart would certainly have renounced it. 
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himself in this new work, for the overture of which he in- 
vented a new art-form, that of the ‘symphonic fugue.” He 
was rewarded for his labours by a brilliant artistic success, 
but Schikaneder alone reaped the financial benefit of the 
speculation. : 

Before the completion of Die Zauberflöte a stranger 
called on Mozart, requesting him to compose a Requiem 
and offering to pay for it in advance. He began the work 
under the influence of superstitious fear, believing that the 
messenger had been sent from the other world to forewarn 
him of his own approaching death. Meanwhile he received 
a commission to compose an opera, La Clemenza di Tito, 
for the coronation of the emperor at Prague. He worked 
incessantly, and far beyond his strength. The coronation 
took place on 6th September, and its splendours threw the 
opera very much into the shade. Die Zauberflöte was pro- 
duced on 30th September and had a splendid run. But 
the Requiem still remained unfinished ; the stranger there- 
fore made another appointment, paying a further sum in 
advance. Mozart worked atit unremittingly, hoping to make 
it his greatest work. His sacred music, though less florid 
than Haydn's, was even more voluptuously beautiful,— L. 
perfect in its kind, though showing no trace of the stern 
grandeur of Handel, or the devotional purity of Palestrina. 
In the Requiem he surpassed himself, but he was not 
permitted to finish it. When the stranger called the third 
time the composer was no more. The score of the Requiem 
was completed by Süssmayer, whose task, simplified by the 
instructions he had received from Mozart on his death-bed, 
was a purely mechanical one. It is now known that the 
work was commissioned by Count Walsegg, who wished 
to perform it as his own. 

Mozart died 5th December 1791, apparently from 
fever, though he believed himself poisoned. His funeral 
was a disgrace to the court, the emperor, the public, 
society itself. On the afternoon of the 6th his body was 
hurried to à pauper's grave; and because it rained Van 
Swieten, Süssmayer, and three other “friends” turned 
back and left him to be carried to his last long home alone. 

Mozart's compositions, whether for the church, the theatre, or 
the concert-room, are pervaded by an individuality of style which 
can never be mistaken. Of the truthful expression of his dramatic 
music we have already spoken. Apart from its innate beauty, its 
artistic strength consists in its perfect adaptation to the situation 
for which it is designed. The same great quality characterizes his 
symphonies, his concertos, and his sonatas for the pianoforte and 
other solo instruments. Each work presents us with the logical 
and consistent development of a noble idea, of which we never lose 
sight for à moment. No trace of indecision or inconsequence is 
discernible in any part of the composition. Every note is fitted 
into its place with a definite purpose, and takes its share in the 
arrangement of the design with a certainty which leaves no doubt 
as to the object for which it was introduced. The result of this 
well-considered symmetry is a degree of technical perfection which 
no composer, ancient or modern, has ever surpassed. But tech- 
nical perfection does but supply the body into which true genius 
alone can breathe the living soul. And here it is that we must 
look for the inexpressible charm which Mozart’s music never fails 
to exercise upon all who hear it. Its boundless wealth of melody 
is governed by a refinement of taste which excludes every subject, 
every phrase, every minutest cadence which is not both beautiful 
in itself and capable of enhancing the beauty of its fellow-phrases. 
Mozart himself has left us, in a letter to Baron V. , à memorable 
description of the loving care he exercised in the selection of his 
charming phrases. He tells us that his ideas flowed best when he 
was alone and feeling cheerful. : Having once conceived an idea he 
subjected it to a process of mental elaboration which eontinued until 
the composition was complete. Then, and not till then, he com- 
mitted it to paper ; and hence it was that he was able to write out 
the overture to Don Giovanni on the day of its first performance. 


. Von Kóchel's Chronologischthematisches Verzeichniss, 1862, contains a com- 
plete list of Mozart's works. (W. S. R.) 


MOZDOK, a Russian town in the government of the 
Caucasus and province of Stavropol, lies on the left bank 
of the Terek, 465 feet above the level of the sea, in 43° 
41’ N. lat. and 44° 39’ E. long., 58 miles north of Vladi- 
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kavkas, with which it is connected by a highroad, and 361 
miles east of the Prochladnaya station on the Rostoff- 
Vladikavkas railway. Built on the site of an oak-wood 
(moz, noz, thick or dark, dok, wood, in Kabardine) in 1763 
by Kogorko-Kontchukin, prince of Kabarda, it soon be- 
came an important point in the Russian line towards the 
Caucasus, and was fortified with earthen rampart and 
ditch. In 1840 it was attacked by Schamyl and 5000 
mountaineers. The population (8760 in 1863) numbered 
11,008 in 1877, 52 per cent. being “ Orthodox " (with very 
few sectaries), 29 per cent. Armenians, 15 per cent. Moham- 
medans, and 2 per cent. Catholics. Gardening and agri- 
culture are the main means of subsistence, scarcely fifty 
individuals living by trade. The melons and water-melons 
of Mozdok are widely famed ; and, though vine-growing 
was only begun in 1873, by 1876 there was a production 
of 563 casks of wine or 1,416,000 bottles. An oil-mill, 
tanneries, and soapworks are among the industrial estab- 
lishments, Three fairs are held in the year. 

MOZLEY, James BowrrNa (1813-1878), English theo- 
logian, a native of Lincolnshire, born in 1813, was edu- 
cated at Oriel College, Oxford, where he graduated in 1831. 
He was appointed to a fellowship at Magdalen College 
in 1837, was ordained deacon in 1838, priest in 1844, 
and became vicar of Shoreham in 1856. In 1869 he 
became canon of Worcester, and in 1871 regius professor 
of divinity at Oxford. He died at Shoreham on 4th 
January 1878. 

He wrote A Treatise on the Augustinian Doctrine of Predestination 
(1855); The Primitive Doctrine of Baptismal Regeneration (1856) ; 
A Review of the Baptismal Controversy (1863) ; Subscription to the 
Articles: a Letter (1863) ; Lectures on Miracles, being the Bampton 
Lectures for 1865; University Sermons, 1876; and a volume on 
the Old Testament entitled Ruling Ideas in Early Ages (1877). In 
all these works he has advocated his views, those of a strongly- 
convinced English High-Churchman, with uprightness, learning, 
acuteness, and sagacity. 

MTSENSK (popularly called Amchensk), a district town 
of Russia, situated in the government of Orel on the 
navigable Zusha river, 17 miles from its junction with the 
Oka, on the Moscow and Kursk railway, 32 miles to the 
north-east of Orel. It is mentioned in the Russian 
chronicles as early as 1147 as a town of the principality of 
Tchernigoff. Many battles were fought for its possession, 
and the plains around are dotted with grave-mounds. 
Though protected by a fort which occupied a strong posi- 
tion, the town was taken and plundered several times by 
the Tatars, the Russians, the Poles, and the Lithuanians. 
From 1320 to 1530 it was under the rule of Lithuania ; 
in the latter year it was taken by Russia, and became 
one of her chief strongholds against the raids of the 
Tatars. It is now an important centre for trade in grain, 
hemp, hemp-seed oil, tobacco, and wine-spirit, shipped on 
the Zusha, Oka, and Volga to and from Moscow, Nijni- 
Novgorod, and St Petersburg, or forwarded by rail to 
Moscow, Libau, and Riga. Population, 15,000. 

MUCILAGE, a term which denotes a viscid or glutinous 
mixture of water and any gummy vegetable substance. 
The principal sources of mucilaginous matters are enu- 
merated under Gua (vol. xi. p. 276). A mucilage indi- 
cates a physical condition or property rather than any 
definite chemical constitution, and consequently it may 
possess various characters, but as a rule the term is re- 
stricted to the bodies which swell into a kind of jelly with 
water, having the insoluble gum bassorin as their prin- 
cipal constituent. Such mucilages are useful in medicine 
as emollients and demulcents, and in the arts as thickeners 
(in ealico-printing, dyeing, &c.). A remarkable variety 
of mucilage has been recently obtained by Stanford of 
Glasgow from certain of the commoner kinds of Algz, 
and called from its source algin. The Laminariz yicld it 
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in abundance and in a comparatively colourless condition ; 
it is also found in Fuci, but darkly coloured. It is a sub- 
stance of considerable thickening character, and has the 
peculiar property of gelatizing on the addition of a dilute 
mineral acid. A solution containing only 2 per cent. of 
algin when thus treated sets into a solid jelly. Alcohol 
has the same effect upon it. It is extracted from the 
plants by sodium carbonate, and as it can be obtained in 
large quantity it may become useful in the dressing of 
fabrics, or as a thickener in calico-printing. 

MUGGLETON, Lopowicx (1610-1698), the founder of 
the sect of the Muggletonians, was born in Bishopsgate 
Street, London, about the year 1610. His father was a 
farrier, but he himself was bred to be a tailor. In 1651 
he began to have revelations by “a motional voice," and 
to proclaim himself and a brother tailor, John Reeve, as 
the two witnesses mentioned in the Apocalypse, and as the 
“true prophets of the only high, immortal, glorious God, 
Jesus Christ." An exposition of their doctrines was pub- 
lished in 1656 under the title of The Divine Looking-Glass. 
Among other views (besides the doctrine of the divine 
mission of the authors) this work taught that the distinc- 
tion of the three persons in the Trinity is merely nominal, 
that God has a real human body, and that He left Elijah 
as His vicegerent in heaven when He Himself descended to 
die on the cross. These opinions, strange to say, gained 
considerable currency, and naturally also called forth much 
opposition, William Penn's book, Zhe New Witnesses 
proved Old Heretics (1672), was directed against them, 
and in 1676 Muggleton was tried at the Old Bailey and 
convicted of blasphemy. Reeve died in 1658, but Muggle- 
ton survived till 1698. His collected works, including 
the posthumous Acts of the Witnesses, were published in 
1756 ; and in 1832 some sixty Muggletonians subscribed 
to bring out a new edition of The Works of J. Reeve and 
L. Muggleton (in 3 vols. 4to). Even as late as 1846 The 
Divine Looking-Glass was reprinted by members of the 
sect, which is now, however, believed to be extinct. 

MUHLHAUSEN, a busy manufacturing town of 
Thuringia in the district of Erfurt, Prussia, is situated 
on the right bank of the Unstrut, 25 miles to the north- 
west of Gotha. It consists of a new and an old town 
surrounded by five suburbs, and with its numerous old 
churches and towers presents a quaint and picturesque 
appearance. The most interesting churches are those of 
the Blessed Virgin and St Blasius, dating respectively 
from the 14th and from the 12th century ; the town-house 
is also a fine medizval structure. Mühlhausen contains a 
gymnasium, a ‘real school,” a theatre, an orphanage, and 
two hospitals. Its chief industries are the spinning and 
weaving of woollens and cottons, in which about 50,000 
spindles and 3000 looms are employed; but a list of its 
other manufactures includes the most varied articles, such 
as needles, machinery, cigars, soap, hosiery, and shoes. 
There are also numerous large establishments for dyeing, 
tanning, lime-burning, iron-making, brewing, and the pre- 
paration of liqueurs. The active trade of the town is mainly 
in grain, fruit, garden-stuff, wool, and cattle, and is fos- 
tered by the fertility of the surrounding country, which is 
remarkable for the abundance of its streams and water- 
courses. The great majority of the inhabitants, numbering 
23,478 in 1880, are Protestants. 


Mühlhausen is one of the oldest towns in Thuringia, and is said 
to have been fortified in 925. Its carly importance is shown by 
the grant of imperial privileges made to it by the emperor Henry 
I., and by the diet held there in 1135. At the epoch of the Refor- 
mation Mühlhausen became notorious as one of the chief seats of 
the Anabaptists. Thomas Münzer, one of their leaders, was captured 
in the vicinity and executed in the town. Internal dissensions and 
injury received during the Thirty Years’ War and the Seven Years’ 
War afterwards reduced Mühlhausen to unimportance. In 1802 
it lost its independence and passed to Prussia, in 1807 it was 
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attached to the kingdom of Westphalia, and in 1815 it again 
became Prussian. The Teutonic Order established itself at Mühl- 
hausen in 1200, and acquired considerable property there, which 
ultimately passed into the possession of the town. 

MUIR, Jony (1810-1882), Sanskrit scholar, was born on 
5th February 1810 in Glasgow, where his father, William 
Muir, was a merchant. He was educated at the grammar 
school of Irvine, the university of Glasgow, and the East 
India Company's college at Haileybury. He went to India 
in 1828, and served with distinction in various offices, as 
assistant secretary to the board of revenue, Allahabad, 
as magistrate and collector at Azimgarh, as principal of 
the Victoria College, Benares, and as civil and session 
judge at Futtehpoor. He was throughout remarkable for 
his zeal in cultivating and encouraging the study of San- 
skrit, in finding methods and furthering schemes for the 
enlightenment and amelioration of the Hindus. He was 
persuaded that the only way in which they could escape 
from the tyranny of caste, with all its attendant evils, 
was by being made to know how they had become what 
they were, and also how the freer and more civilized 
Western peoples believed and lived. He worked assidu- 
ously at the organization and development of the higher edu- 
cation of India, and endeavoured to stimulate the learned 
classes to the study of their own most ancient literature, 
and of the religious and philosophical literature of the 
West. He did while in India much work in both depart- 
ments, and was the occasion of still more being done both 
by Hindus and Europeans. In 1853 he retired from the 
service and settled in Edinburgh, where he may be said 
to have continued under more favourable conditions his 
Indian labours. In 1862 he endowed the chair of Sanskrit 
in the university of Edinburgh, and was the main agent 
in founding the Shaw fellowship in mental philosophy. 
He was a D.C.L. of Oxford, LL.D. of Edinburgh, and 
Ph.D. of Bonn. He died 7th March 1882. 

In 1858 appeared vol. i. of his Original Sanskrit Texts (2d ed. 
1868); it was on the origin of caste, an inquiry intended to show 
that it did not exist in the Vedic age. Vol. ii. (1st ed. 1860, 2d 
1871) was concerned with the origin aud racial affinities of the 
Hindus, exhibiting all the then available evidences of their con- 
nexion, their linguistic, social, and political kinship, with the other 
branches of the Indo-European stock. Vol. iii. (1st ed. 1861, 2d 
1868) was on the Vedas, a full and exhaustive inquiry as to the 
ideas of their origin, authority, and inspiration held both by the 
Vedic and later Indian writers. Vol. iv. (1st ed. 1863, 2d 1873) 
was a comparison of the Vedic with the later representations of 
the principal Indian deities, an exhibition of the process by which 
three gods hardly known to the Vedic hymns became the deities of 
the former Hindu Trimurti. "Vol. v. (1870) was on the Vedic myth- 
ology. These texts form still our most exhaustive work on the 
Vedic age, and show better than any others the point from which 
the peculiar religious and political development of India started. Dr 
Muir was also the author of a volume of Metrical Translations from 
the Sanskrit, an anonymous work on Inspiration, several works 
in Sanskrit, and many essays in the Journal of the Royal Asiatic 
Society and elsewhere. 

MULA, a town of Spain, in the province of Murcia, is 
situated 22 miles to the westward of that town on the 
slope and summit of an eminence on the left bank of 
the Mula, a small tributary of the Segura, periodically 
liable to destructive floods. The Sierra Espuiia rises on 
the south to a height of nearly 5200 feet. The usual 
public buildings, grouped round the central square of the 
town, present no features of special interest. The ground 
of the neighbourhood is somewhat broken, but of the 
cultivable portion about one-half is occupied with olives 
and vines. The industries and trade of the place are con- 
nected principally with agriculture. The population in 
1877 was 10,597. About 31 miles to the eastward are 
two groups of houses known as the Baños de Mula, with 
warm sulphurous springs of considerable local repute. 

MULBERRY. The mulberry family (AMoracex) is 
usually included, along with the closely-allied figs, bread- 
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fruits, nettles, hops, planes, and elms, in one vast alliance 
of monochlamydeous Exogens, the order Urticacex (or Ul- 
mace, as Baillon prefers to call it). The AMoracex include 
three sub-families, of which the typical genera are: Dor- 
stenia, which is almost a Fig; Broussonetia, the Paper 
Mulberry of Japan, the East Indies, and the South Sea 
Islands ; and Morus, the Mulberry proper, of which the ten 
or twelve species are all native to temperate regions in Asia 
and America, or to hill regions in their tropics, but are 
readily cultivated in similar climates in Europe, Africa, 
and Australia. 

The Black Mulberry (Morus nigra, L.) is mainly culti- 
vated for its purplish black compound fruit (a sorosis 
formed by the aggregated drupes of the whole female in- 
florescence), which is wholesome and palatable if eaten 
fresh from the treo before acetous fermentation has had 
time to set in. Save in syrup, and on account of its rich 
dark-red colouring matter, it has no longer any pharma- 
ceutical uses. (See HORTICULTURE, vol. xii. p. 272.) 

The White Mulberry (.M. alba, L.), so called from its 
nearly white fruit, is the one mainly employed in seri- 
culture. There are many varieties, among which the 
Philippine Mulberry (var. multicaulis) is perhaps most 
highly esteemed. The American and Indian species (M. 
americana and M. indica, the latter not to be confounded 
with Morinda citrifolia, a cinchonaceous tree, sometimes 
also called Indian Mulberry) are also cultivated for the 
same purpose. 

For systematic and descriptive purposes see ‘‘ Morus” in Baillon, 
Hist. d. Plantes, vi.; or Luerssen, Med. Pharm. Botanik, vol. ii. 
For history and economic uses see F. v. Müller, Select Plants for 
Culture in Victoria, Melbourne, 1876 ; and Hehn, Kulturpflanzen, 
&e., 3d ed., Berlin, 1877 ; also SILK. 

MULE. Though this term is not unfrequently applied 
to the produce of two creatures of different species, and 
is synonymous with hybrid, yet in its ordinary accepta- 
tion it is employed to designate the offspring or “ cross ” 
between the equine and asinine species. There are two 
kinds of mule—the Mule proper (Equus Asinus, var. y; 
Mulus; Fr., Mulet or Grand Mulet; Ger., Grosser Maul- 
esel), which is the hybrid produce of a male ass with a mare, 
and the Minny (Equus Asinus, var. 9; Hinnus; Fr., Bardot 
or Petit Mulet; Ger., Kleiner Mauleset), the offspring of 
the stallion and female ass. The mule is the more valu- 
able of the two, and to its production the attention of 
breeders is entirely directed. Indeed, the hinny is so rarely 
produced, owing to the antipathy of the stallion to the 
female ass, that many authorities deny its existence. 

Intercourse between the mare and male ass is very sel- 
dom voluntary; indeed, horses will not associate with 
asses, and combats between them are often serious. The 
male ass will freely mate with the mare, but the latter has 
a strong repugnance to him, as has also the stallion for the 
female ass. Hence in mule-breeding the mare has to be 
blindfolded and otherwise deceived, or secured in a travis 
or by ropes, before she will allow the ass to approach her. 
Fecundation is not so certain between the ass and horse 
species as between the male and female of either species, 
for, while of four mares three at least will be fecundated by 
the stallion, as a rule only two will be so by the ass. 

Fecundation of the hybrid female by the male ass or the 
stallion is not very rare; but it is otherwise with the male 
hybrid, no instance being recorded in which he has been 
prolific, though physically the animal appears to be perfect, 
and often exhibits an intense ardour for the female. The 
female mule, when fecundated, seldom reaches the natural 
term of pregnancy, and rarely brings forth a living offspring. 
The duration of gestation in a mare impregnated by the ass 
is a little longer than in impregnation by the stallion,— 
the average being 375 days. Abortion readily occurs, and 
more care is necessary than in breeding horses or asses. 
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In breeding mules the choice in the male parent is 
limited so far as shape is concerned, as the best-formed 
asses have, relatively to their height, the head too large, 
short neck, sides too flat, low shoulders, narrow croup, 
thin arms and thighs, and very narrow hoofs. To obtain 
well-shaped mules, therefore, the selection of the mare is 
of the greatest importance in remedying the defects of the 
sire. Mares with a small head, round body, short back, 
wide chest and muscular croup, large thighs and arms, 
a long neck well set-on, and wide round hoofs are the 
best. Height is not of so much moment, but a mare 
measuring from 14 to 15 hands high is preferable. A 
good height for the male ass is between 13 and 14 hands. 
Mules inherit to an extraordinary degree the shape and 
peculiarities of the sire; from the mare they derive size, 
but rarely her bad shape or unsoundnesses. This is for- 
tunate, for, though it is always desirable to breed from sound 
well-formed stock, yet mares so unsound or defective in 
shape as to be disqualified for horse-breeding may be uti- 
lized for mule-breeding. 

The mule foal is not so strong on its limbs as the horse 
foal, and it does not grow so quickly. It is longer in 
reaching maturity, for it is of little use under four years 
of age; but it is useful for a longer period than the horse, 
often working until it is twenty, thirty, and even forty 
years of age. When full grown the mule is from 13 to 
15, and sometimes 16 hands high; but those from 14 to 
15 hands are generally preferred. 

The mule is endowed with the chief characteristics of 
its parents. In its short thick head, long ears, thin limbs, 
small narrow hoofs, short mane, absence of chestnuts (horny 
growths) inside the hocks, and tail destitute of hair at the 
root it isasinine ; while in height and body, shape of neck 
and croup, uniformity of coat, and in teeth it is equine. It 
has the voice neither of the ass nor of the horse, however, 
but emits a feeble hoarse noise. The most common colour 
of the mule is a brown or bay-brown,—bay, or bright bay, 
or piebald being rare; a chestnut tint is sometimes 
noticed. It possesses the sobriety, patience, endurance, 
and sure-footedness of the ass, and the vigour, strength, 
and courage of the horse. As a beast of burden it is 
preferable to the horse, being less impatient under the 
pressure of heavy weights, while the skin being harder 
and less sensitive renders it more capable of resisting 
sun and rain. It is very frugal, easily fed, and equally 
good for carrying as for drawing loads; it walks well 
and steadily, easily traverses the worst roads or paths, 
will climb or descend a steep mountain, or pick its steps 
by the side of a precipice, with the surety and safety of a 
goat. For hot and dry countries, especially those which 
are mountainous, it is well adapted, though cold and wet 
regions are not suitable for it. 

The mule, like the ass, enjoys an extraordinary immunity 
from disease. After the campaign in Egypt in 1882 the 
English horses suffered most extensively and severely from 
a kind of malarious fever, but the mules were entirely 
exempt. A similar exemption has been noticed during the 
prevalence of epizootic maladies at other times. Neverthe- 
less those diseases which attack the mule (and the asinine 
species) run their course with great rapidity ; for example, 
glanders, which often appears in a chronic form in the 
horse, is most acute in the mule and ass. These are also 
very liable to tetanus from trifling injuries. 

The mule has been in use from very early times; the 
inhabitants of Mysia and Paphlagonia are said to have 
been the first breeders. With the Greeks and Romans, 
the latter especially, the mule was much valued for its good 
qualities, being employed to draw carriages and carry loads. 
At the present day it is extensively used in nearly every 
part of the world, in some countries almost supplanting 
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the horse, while for military purposes it is undoubtedly 
the best transport animal. 

The principal mule countries in Europe are the south 
of France, Spain, Portugal, and Italy, where they are used 
for pack and draught, The French mules are most 
numerous on the borders of the Pyrenees, in Gascony, and in 
Poitou. In Spain mules are used in the Catalan provinces, 
in the mountainous districts of Andalusia, and in the pro- 
vince of Alicante. Good draught-mules are bred in La 
Mancha and in the districts on the slopes of the Pyrenees, 
where they are employed to carry loads. But in Spain, 
Italy, and some other countries they are also extensively used 
in carriages ; in Spain particularly, where large, fine mules 
are bred for this purpose, a pair of these animals will often 
cost more than a pair of horses. The mules of Asia Minor, 
Syria, Cyprus, Egypt, and Algeria, as well as those of the 
district between the Tigris and the Persian frontier and 
in North China, are good. In the Punjab provinces of 
British India many excellent mules are bred, breeding 
being largely promoted by the Government. Good mules 
are reared in North and South America, the principal 
districts for breeding them in the United States being 
Kentucky, Missouri, and Kansas. The Kentucky mules 
are well shaped and showy, being derived from nearly 
thoroughbred mares known as Kentucky trotters, while 
those reared in Missouri are hardy, and can endure much 
privation and hardship. The Mexican mule, bred by a 
male ass out of a mustang mare, is also a very hardy, 
strong, and useful animal. 

France is perhaps the most important mule-raising 
country in Europe, four centres being more particularly 
devoted to this kind of industry : Poitou, the mountainous 
distriets of central France, the Pyrenees, and Dauphiné. 
The mules of these different parts chiefly differ in height ; 
those of Poitou are large, powerful, and long in the body, 
and are mainly exported to the departments of Languedoc 
and Provence, as well as to Spain, Italy, and America; 
those of Dauphiné are of medium height, with a short, 
thick body ; while those of the centre and the Pyrenees 
are lighter and smaller, but more active. . 

Mule-breeding in Poitou is one of the most important 
branches of industry, and is supposed to date from the 
time of Philip V. of Spain, when the particular breeds 
of horses and asses were imported into that region and 
Gascony. But there is evidence to show that so early as 
the 10th century the mules of Poitou were of excellent 
quality. "Though this industry has for a number of years 
been in a most flourishing condition, this has not always 
been the case; more than a century ago it was the object 
of violent attacks, and, had it not been for the great 
advantages the breeders derived from it and the com- 
paratively small expense incurred in carrying it on, it must 
have languished or ceased altogether. The Government 
could not understand why so many mares should be lost 
to horse production and kept to breed mules alone ; and in 
1717 the intendant-general of the haras went so far as to 
prohibit male asses beimg put to mares measuring more 
than 12 hands from the withers to the top of the hoof 
under penalty of a fine and confiscation of the ass; and 
the minister Bertin issued à decree to the effect that all 
the male asses in Poitou were to be castrated. It was 
only at a recent period that the karas administration ceased 
to oppose mule-breeding, when it found that it could not 
be successfully suppressed ; for, while in the one depart- 
ment of Deux-Sévres 13,000 mares were employed in 
mule production in 1816, fifty years afterwards there were 
23,000. Besides, it was discovered not only that this in- 
dustry added largely to the national wealth but that mules 
were extremely useful in the army as pack animals, as well 
as for draught, especially for mountain artillery. 
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The Poitou mules are large, and strong enough to be 
used for heavy draught; those produced elsewhere in 
France, especially in Gascony, are light and better adapted 
for weight carrying. In Poitou at the present time about 
50,000 mares are kept for mule production ; of these it is 
estimated that 38,000 are bred from every year, and of 
the produce 18,000 are sold annually. In the fairs of 
Poitou some mules fetch the large price of 1300 to 1500 
franes, and many are sold for 900 or 1000 francs. If 
the average price be fixed at only 600 franes, it will be 
seen that Poitou alone realizes annually from its mule- 
breeding no less than 10,800,000 franes. The statistics 
of 1840 give the number of mules in France at 373,841, 
of 1852 at 315,331, of 1862 at 330,987, and the census 
of 1866 at 345,243. The average price of a mule in 1840 
was reckoned at 172 francs, in 1852 at 183 francs, and 
in 1862 at 278 francs. The total value of the mules in 
1840 was estimated at 64,284,246 franes, in 1862 it had 
increased to 92,078,458 francs. The total amount of 
revenue derived from the trade in mules was: in 1840, 
21,244,148 francs; in 1852, 87,548,310 franes; and in 
1862, 162,341,162 francs. Since the last-mentioned date 
it is probable that there has been a further increase. 

In the United Kingdom mules are seldom bred, and 
their services do not appear to be much appreciated ; hence 
their importation is almost n. After the war in Egypt 
in 1882 a large number of mules which had been pur- 
chased by the British Government for that campaign were 
brought to England and sold by public auction, but the 
average price realized was probably not more than one- 
half the amount they had cost in the countries in which 
they were originally purchased. 


Mules have in recent times been largely employed in British 
campaigns, as in the Crimea, India, Abyssinia, South Africa, and 
Egypt. In the Abyssinian campaign more than 10,000 pack-mules 
were obtained from Cyprus, Brindisi, Malta, Smyrna, Gibraltar, 
Alicante, Valencia, Scanderoon, and Beyrout. The order in which 
these places are enumerated indicates the relative adaptability of 
the mules for pack transport during that campaign. 

During the Zulu war, South-African or Colonial, South-American, 
North-American, and French mules were employed ; but of these 
the South-African and South-American were found to be the most 
suitable. 

In India mules form part of the permanent transport of the Pun- 
jab irregular force, and are used as pack animals in the mountain 
batteries. They have also been largely used for transport in the 
many expeditions which have taken place on the north-western 
frontier. During the recent Afghan war it was proved that for 
mountain warfare the mule was by far the best beast of burden ; 
and the direetor of transport with the Indian division duriug the 
late Egyptian campaign reported highly of the work done by the 
Punjab mules, which are somewhat famed for undergoing a great 
amount of exertion on little food. The breeding of pack-mules, 
as also of those adapted for batteries of mountain artillery, too 
much neglected hitherto, is now much encouraged by the Govern- 
ment of India, which supplies many good male asses to different 
districts free of charge. These asses are chiefly Arab, Spanish, 
French, and Italian ; but very good animals are at times we d 
from Bokhara. By stimulating the breeding of improved asses an 
increasing supply of good sires and mules is obtained. 

The experience of British and other European armies in favour of 
the mule has been corroborated by that of the United States. In 
the quartermaster-general’s report for 1865 it is stated: ‘‘The 
experience of this (secession) war has convinced all officers of this 
department that for the army-trains mules are much superior to 
horses, and of late the horses have almost entirely disappeared 
from the trains, being transferred to the cavalry or artillery and 
replaced by mules.” 

Mules are well adapted for the sick or hospital transport of 
an army in the field as pack animals, being smaller, surer- 
footed, and shorter-paced than horses; but they should be specially 
selected and trained for this purpose, animals of sufficient strength 
and docility being necessary. A loaded mule will walk a little 
more than 3 miles an hour, though the pace will much depend 
upon the roads. The pace is slow moving down hill, quick up 
hill. Mules sleep from three to four hours 1n the twenty-four, the 
soundest sleep being towards dawn. The male mule can carry 
more weight than the female, though the latter is steadier for 
work, being more docile; male mules are often vicious and carry 
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leads badly, so that to render them more tractable they are some- 
times castrated. For saddle purposes those which more resemble 
the horse than the ass are preferable. 

, The carrying power of the mule varies according to a variety of 
cireumstanees from 100 Ib to 300 1b, the average being about 200 Ib 
including the pack-saddle. In a journey made in 1856 from the 
city of Del Norte to Chihuahua and Durango in Mexico, a distance 
of about 500 miles, it was found that out of a train of seventy-five 
mules the most it was possible for any mule to carry was 275 Ib ; 
not more than twenty mules could convey more than 250 Ib, the 
average weight carried by the whole train being a little less than 
200 Ib. The distance per day was about 15 miles. In another 
journey it was noted that some of the very best mules, out of a 
very superior description specially seleeted, which were loaded with 
300 1b, gave out completely at the end of two weeks. In the 
Abyssinian expedition the load had to be reduced to 100 1b, not 
including the pack-saddle. It has been stated that a good compact 
mule, when well trained, properly fitted and handled, will earry in 
ordinary field service 30 per cent. of its own weight. If the load 
is in proportion to the size of the animal, small mules have the 
advantage. A 600 Ib mule is quite as good for a 200 1b load as a 
900 Ib mule is for a 270 1b load. 

During the Peninsular War mules were hired by the commissariat 
for a Spanish dollar a day and rations for the driver. The weight 
of the load was fixed at 200 Ib, and the length of journey in a moun- 
tainous country with bad roads was from 10 to 12 miles loaded, 15 
to 16 unloaded. The maximum price paid for mules purchased for 
the Bhutan (India) expedition was 180 rupees ; those purchased at 
Baghdad and Bushire for the Abyssinian expedition averaged 124 
rupees 8 annas, in Syria about £20. The mules purchased in the 
Punjab for the same expedition cost 225 rupees each ; those procured 
in Egypt about £26 10s. per animal. The mules purchased in New 
York for the Zulu war cost £42 per head, though good serviceable 
mules ean be bought at St Louis for from £25 to £30. A firm in 
London at the-same time tendered to supply mules from Spain at 
£35 each for pack, and £37 10s for draught. The South-African 
mules bought during the Zulu war cost on an average £23 each. 

It has been observed that large mules are not so durable as 
medium-sized ones, especially for military service. In Algeria it 
was rare to find a mule over 14 hands more than fifteen years of age, 
and those approaching 15 hands died younger, while those between 
13 and 14 hands were frequently more than twenty years old. The 
older animals were very often mares. (G. FL.) 


MULHAUSEN (in French Mulhouse), the chief town of 
a circle and the industrial centre of Upper Alsace, Germany, 
lies between the Ill, an affluent of the Rhine, and the 
Rhine-Rhone Canal, about 56 miles to the south of Stras- 
burg and 18 to the north-west of Basel. The old town, 
surrounded by arms of the Ill, has narrow and irregular 
streets, while to the south, on the canal, lie the handsome 
villas and fine promenades of the new town. Most of the 
older buildings have had to make way for manufactories, 
so that the town-house, dating from 1552, is an almost 
solitary witness to the town's mediæval prosperity. The 
Roman Catholic church of St Stephen, the new Protest- 
ant church, the building of the Société Industrielle, and 
the new Musée are the most prominent modern buildings. 
The educational institutions include a gymnasium, modern 
schools, technical schools for the various handicrafts, and 
an academy in which designers are trained for the textile 
industries of the town. The most important interest of 
Miilhausen centres in the making of cotton and muslin 
goods, and ealico-printing. This industry was introduced 
in 1746, and has since steadily prospered in the hands 
of several wealthy families which are closely connected by 
intermarriage and lend each other a firm and powerful finan- 
cial support. From 20,000 to 24,000 hands in the town 
and upwards of 60,000 in the neighbourhood are engaged 
in textile manufactures, the products of which are exported 
to all parts of the world. The manufactures of machinery, 
locomotives and railway plant, chemicals, and hardware 
are also important. A very noteworthy feature connected 
with the rise of the commercial prosperity of the town is 
the attention paid by the manufacturers to the wellbeing 
of their workpeople. In 1853 John Dollfuss, mayor of 
the town, founded the “ workman's quarter” to the north- 
east of the old town, which now consists of about 1000 
model buildings, with public bath-, wash-, and bake-houses, 
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library, &c. The houses are let on a system by which the 
occupant becomes the owner after the payment of a certain 
number of monthly instalments. Besides this more pro- 
minent effort, which has been the model for similar at- 
tempts in many other towns, a “Société Industrielle " for 
the encouragement of original discovery and invention 
among the workmen has existed since 1825, and there are 
various benevolent societies, including a large institu- 
tion with 250 beds for the reception of aged workmen. 
Mülhausen also carries on an active trade in grain, wine, 
colonial produce, and timber, which is much facilitated by 
its fine river harbour. After the annexation of Alsace to 
Germany in 1871 the French sympathies of the inhabitants 
were shown by the extraordinary decrease in the number 
of its inhabitants. The population has now, however, re- 
gained its full proportions, amounting in 1880 to 63,629, 
of whom 47,395 were Roman Catholics. 

Mentioned as early as 717, Miilhausen was raised to the rank of 
a free town of the empire in 1198, and received very extensive 
privileges from Rudolph of Hapsburg in 1273. It suffered con- 
siderably in the various wars of the Middle Ages, but generally 
managed to maintain its independence. In 1446 it expelled its 
nobles and formed an alliance with Switzerland, and this became 
a permanent union in 1515. By the peace of Westphalia (1648) it 
was recognized as an independent ally of the Swiss League. In 
1798 it sought incerporation with France from motives of com- 
mereial policy, and in 1871 it passed to Germany. 


Compare Metzger, La République de Mulhouse 717-1798 (1876); and Schall, Das 
Arbeiterquartier von Mülhausen (1876). 


MULHEIM-AM-RHEIN, the chief town of a circle in 
the district of Cologne, Prussia, lies on the right bank of 
the Rhine, 2 miles below Cologne. It is a pretty and 
well-built town, with important manufactures of silk, 
velvet, ribbons, sail-cloth, belting for machinery, leather 
articles, yarn, and chemicals. It also contains a rolling- 
mill boiler-works, telegraph-works, malt manufactories, 
several breweries, and a shipbuilding yard. Mülheim 
carries on à brisk trade by rail and river, serving as an 
outlet for the manufactures of Bensberg and Gladbach, 
and for the wines of the upper Rhine, Nahe, and Moselle. 
Its educational institutions include a flourishing weaving 
school and a “real school” of the first class. The most 
striking building is the modern Gothic church. "Though 
of ancient foundation, Mülheim did not receive a muni- 
cipal charter till 1587. Its industrial prosperity is in 
great part due to the influx of Protestants expelled from 
- Cologne at the beginning of the 17th century. The popu- 
lation in 1880 was 20,420. 

MULHEIM-AN-DER-RUHR, the chief town of a circle 
in the district of Düsseldorf, Prussia, is situated on the 
Ruhr, an affluent of the Rhine, about 7 miles from Essen 
and at the intersection of several railways. Like most of 
the towns in this district, Mülheim finds its chief industry 
in iron-working, and contains numerous blast-furnaces, 
rolling-mills, foundries, and engine-works; it also carries 
on manufactures of leather, wool, cotton, calico, tobacco, 
paper, and other miscellaneous goods. About 6,000,000 
tons of the Ruhr coal are annually forwarded by river 
and rail from Mülheim, which also carries on a consider- 
able trade in timber and colonial produce. In the neigh- 
bourhood are important sandstone quarries, a large zinc 
foundry, glass-works, and a carpet manufactory. Miil- 
heim, which possesses a church of the 12th century, was 
formerly included in the duchy of Berg, and became a town 
in 1508. In 1880 it contained 22,146 inhabitants, about 
two-thirds of whom were Protestants. 

MULL, an island of Scotland, county of Argyll, and 
the largest of the Inner Hebrides, is bounded W. by the 
Atlantic, N. by Loch Sunart, N.E. by the Sound of Mull, 
and S.E. by the Firth of Lorn. Its area comprises about 
235,000 acres, of which only about 13,000 are arable. It 
is triangular in shape, its greatest length being about 24 


miles, and its greatest breadth about 30 miles. Lochs 
Na-Keal and Scridain form deep indentations on its western 
coast, and there are a large number of smaller inlets. 
The coast-line is rocky, and especially on the west there 
are numerous caverns and horizontal terraces of basalt. 
The prevailing rock is Old Red Sandstone, but the valleys 
are filled up with Miocene rocks, consisting chiefly of lava 
flows and ashes of great terrestrial volcanoes. There is 
an intrusion of granite towards the south, and also a 
narrow belt of limestone. The surface is for the most part 
rugged and mountainous, Ben More rising to the height of 
3185 feet. Sheep and black cattle are kept, and barley, 
oats, and potatoes are grown. Herring fishing is prosecuted 
at Tobermory, where is one of the best and safest of the 
western harbours of Scotland. There are several ancient 
castles, the principal being those of Duart and Aros. The 
population of the island in 188] was only 5229. 

MULLER, Jonann (1436-1476). See REGIoMONTANUS. 

MULLER, Jowann von (1752-1809), an eminent Swiss 
historian, was born on 3d January 1752 at Schaffhausen, 
where his father was a clergyman and rector of the gymna- 
sium. In 1769 he went to the university of Gottingen 
in order to study theology ; but, under the influence of 
Schlézer, he devoted himself chiefly to historical research. 
Having passed his theological examination, he was made 
professor of Greek at the Schaffhausen gymnasium in 
1772; and in the same year he published his first work, 
Bellum Cimbricum. By the advice of Bonstetten, his most 
intimate friend, he went in 1774 to Geneva, where he 
acted for some time as a tutor in the house of a councillor 
of state. At Schaffhausen he had begun to study care- 
fully the sources of Swiss history, and at Geneva he con- 
tinued his investigations with increasing ardour. Lectures 
on universal history which he delivered during this period 
formed the basis of his Vierundzwanzig Dücher allgemeiner 
Geschichten, one of his most brilliant writings. In 1780 
appeared the first volume of his Geschichte der Schweizer, 
a work which placed him immediately in the front rank 
of the historical writers of his day. During a visit to 
Berlin he had an interview with Frederick the Great, from 
whom he hoped to receive an appointment worthy of his 
genius and reputation. Disappointed in this expectation, 
he accepted the professorship of the science of statistics 
at Cassel, where he wrote his Reisen der Pápste. In 1786, 
having spent two years partly at Donstetten's country seat 
and partly in Bern, he entered the service of the elector of 
Mainz, by whom he was rapidly promoted to important 
offices in thestate. He was also ennobled and made a knight 
of the empire (Reichsritter). At Mainz he issued several 
books, besides the second volume of his History of the 
Swiss Confederation. When Mainz was occupied by the 
French in 1792 Müller settled in Vienna, where he re- 
mained for twelve years, being connected with the imperial 
library from 1800. Failing to receive the promotion to 
which he thought he was entitled, and being forbidden 
after the appearance of the third volume of his Swiss 
History to continue the publication of the work, he went 
in 1804 to Berlin, where he became historiographer and 
a councillor of war. In Berlin he finished the fourth 
volume of his Geschichte der Schweizer, edited the works of 
Herder, and wrote various treatises for the Academy, in- 
cluding one Uber die Geschichte Friedrich’s II. Up to this 
time Müller had been an enthusiastic advocate of free 
institutions, but he now modified his convictions ; and in 
1807 he accepted from Napoleon the office of secretary of 
state in the kingdom of Westphalia. Early in 1808 he 
was transferred at his own request to the office of director- 
general of publie instruction. On 29th May 1809 he 
died at Cassel. 

The value of Müller's contributions to history is marred by the 
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occasional extravagance and obseurity of his style, and by his in- 
adequate appreciation of the tests of historic credibility ; but his 
learning, his generous sympathies, his grasp of great principles, 
and his power of vividly presenting some aspects of charaeter 
secure for his writings an enduring place in German literature. 
An edition of his Sémmtliehe TVerke, in 40 vols. (published origin- 
ally in 27 vols. in 1810 to 1819) was issued in 1831 to 1835. Bio- 
graphies of Müller were compiled by Döring and other writers. 

MULLER, Jonannes (1801-1858), one of the most 
distinguished physiologists of Germany, was born at 
Coblentz on 14th July 1801. He became a privat-docent 
in the university of Bonn in 1824. In 1826 he was 
appointed extraordinary professor of physiology in the 
same university, and he became the ordinary professor in 
1830. In 1833 he was removed to the university of Berlin, 
where he filled the chair of anatomy and physiology with 
great distinction until his death on 28th April 1858. 
Müller made numerous researches in various departments 
of physiology, and in particular he extended knowledge 
as to the mechanism of voice and speech and of hearing, 
and as to the chemical and physical properties of lymph, 
chyle and blood. It was, however, less as an original 
investigator than as a deep and far-seeing thinker that 
Müller made his mark on physiological science. From 
about 1740, when Haller flourished, numerous contribu- 
tions to physiological science had been made by Whytt, 
Cullen, John Hunter, Spallanzani, Prochaska, Bichat, 
Charles Bell, Berzelius, Magendie, and others, but in 1830, 
when Müller may be said to have begun his labours, it 
was necessary to reduce these facts to order, to educe 
general principles, and to direct physiologists into new 
lines of research indicated by the brilliant discoveries 
made in physics and in chemistry since the beginning of 
the century. This Müller did, and he may therefore be 
regarded as the founder of modern physiology. The 
appearance of his Elements of Physiology between 1837 
and 1840 (translated into English by Dr William Baly, 
and published in London in 1842) was the beginning of 
a new period. In this work Müller shows remarkable 
power both in marshalling facts and in philosophical 
reasoning. As a rule he not merely states and criticizes 
the labours of others but also contributes the results of 
his own observations. Whilst he is cautious in the accept- 
ance of theorles, he always places them before the reader 
in an original and suggestive light. The most important 
portion of the work is that dealing with nervous action 
and with the mechanism of the senses. Here he states 
the fruitful principle, not before recognized, that the kind 
of sensation following irritation of a sensory nerve does 
not depend on the mode of irritation but upon the nature 
of the sense-organ. Thus light, pressure, or mechanical 
irritation acting on the retina and optic nerve invariably 
produce luminous impressions. This is sometimes termed 
the law of specific nervous energy. As a teacher Müller 
exercised a powerful influence, and the great majority of 
the distinguished physiologists, such as Helmholtz, Du 
Bois Reymond, Ludwig, Volkmann, and Vierordt, who 
have made Germany famous in physiological science during 
the past thirty years, owe much to the germinating ideas 
of their great teacher. 

Besides editing for many years a periodical entitled Arehiv f. 
Anatomie, Physiologie, u. wissenschaftl, Medicin, to which he also 
contributed papers, he published the text-book on physiology 
above alluded to, and various important memoirs. For a list of 
these see Poggendortf, Biog.-Litter. Handwörterbuch, vol. ii. 

Two men of the same name, Johannes Miiller, have been cele- 
brated in science: (1) Jon MULLER (1699-1784), a professor of 
artillery and fortification at Woolwich, who wrote a mathematical 
treatise published in 1737 ; (2) JOHANNES MULLER (born 1806), a 
writer on pharmacy and physiological chemistry, who published 
many memoirs from 1840 to 1850. 

MULLER, Kart Otrriep (1797-1840), an eminent writer 
on ancient Greece, was born at Brieg in Silesia on 28th 


17 


August 1797. His father was a chaplain in the Prussian 
army. Müller was educated partly in Breslau, partly in 
Berlin, where his enthusiasm in the study of Greek litera- 
ture, art, and history was fostered by the influence of 
Boeckh. In 1817, after the publication of his first work, 
Agineticorum Liber, he received an appointment at the 
Magdaleneum in Breslau; and in 1819 he was made a pro- 
fessor of the university of Göttingen, his subject being 
the archeology of art. His aim was to form a vivid con- 
ception of Greek life as a whole; and for this object he 
carried on a series of profound researches, setting forth 
the results in his lectures, which produced a great imprcs- 
sion on his students, and in numerous works, which marked 
an epoch in the development of Hellenic studies. Müller's 
position at Göttingen being rendered unpleasant by the 
political troubles which followed the accession of Ernest 
Augustus to the throne of Hanover in 1837, he applied 
for permission to travel; and in 1839 he left Germany. 
In April of the following year he reached Greece, having 
spent the winter in Italy. He carefully investigated the 
remains of ancient Athens, visited many places of interest 
in the Peloponnesus, and finally went to Delphi, where he 
began with his usual zeal to conduct excavations. While 
engaged in this work he was attacked by intermittent 
fever, of which he died at Athens on 1st August 1840. 
Müller combined with astonishing industry a penetrating eritical 
judgment and au almost unrivalled power of appreciating Greek 
modes of thought and feeling. Among his historical works the 
foremost place belongs to his Geschichte hellenischen Stämme und 
Staaten, which includes Orehomenos und die Minyer (1820), and 
Die Dorier (1824). He wrote also Uber dic Wohusitze, Abstam- 
mung, und ältere Geschichte des macedonischen Volks (1825) ; and 
by his maps he introduced a new standard of accuracy in the treat- 
ment of the geography of ancient Greece. In 1828 he published 
Die Etrusker. His Prolegomenen zw einer wissenschaftlichen ALy- 
thologie (1825) prepared the way for the scientific investigation of 
myths; and the study of ancient art he promoted by his Handbuch 
der Archäologie der Kunst (1830), and by Denkmäler der alten 
Kunst (1832), which he wrote in association with Osterley. In 
1840 appeared in England his History of the Literature of Ancient 
Greece, and the original German work from which it had been 
translated — Gesehichte der griechischen. Literatur bis auf das Zeit- 
alter Alexander's—was issued in Germany by the author's brother 
in 1841. Amid the labours to whieh Müller especially devoted 
himself he found time to write an admirable translation of the 
Ewmenides of /Eschylus (1833), to prepare new editions of Varro 
(1833) and Festus (1839), and to contribute many articles to the 
Commentationes societatis regia scientiarum Gottingensis, the Göt- 
tinger gelehrien Anzeigen, and other periodicals. In 1841 the facts 


of his life were recorded by Lücke in Erinnerungen an Otfried 
Müller, 


MULLER, WirLiAM James (1812-1845), English land- 
scape and figure painter, was born at Bristol on 28th June 
1812, and was the son of a Prussian gentleman, a writer on 
scientific subjects and curator of the Bristol Museum. He re- 
ceived a careful education, being especially trained in botany 
and natural history, and it was intended that he should 
become an engineer ; but his leanings towards art were too 
definite to be resisted, and he was placed under J. B. Pyne 
to receive his first instructions as a painter. His early 
subjects deal mainly with the scenery of Gloucestershire 
and Wales, and he learned much from his study of Claude, 
Ruysdael, and the other earlier landscape-painters. In 1833 
he figured for the first time in the Royal Academy with his 
Destruction of Old London Bridge—Morning, and next 
year he made a tour through France, Switzerland, and 
Italy. Four years later he visited Athens, extending his 
travels to Egypt, and in the sketches executed during this 
period and the paintings produced from them the power 
and individuality of the artist are first apparent. Shortly 
after his return he left Bristol and settled in London, 
where he exhibited regularly, and found purchasers, at 
moderate sums, for his pictures. In 1840 he again visited 
France, where he executed a series of sketches of Renais- 
sance architecture, twenty-five of which were lithographed 
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and published in 1841, in a folio entitled Zhe Age of 
Francis I. of France. He was anxious again to visit the 
East, and in 1843 he accompanied, at his own request 
and his own charges, the Government expedition to Lycia, 
where he produced an extensive collection of masterly 
sketches of scenes unfamiliar to the art of his time. They 
were exhibited in London ; their merit was fully recognized 
by the British publie, and the artist received numerous 
commissions for finished pictures. But his health was 
seriously impaired, he was suffering from heart-disease 
and from continued nasal hemorrhage ; and, returning to 
his native city, he died there on 8th September 1845. 

The works of Müller are distinguished by much power and origin- 
ality, by great speed and directness of execution, by the vigour and 
emphasis which mark the born sketcher, and by brilliant power of 
splendid and sharply-contrasting colour. "The qualities of tender- 
ness, gradation, and mystery, in which they are commonly wanting, 
might have been within the reach of the artist had his life been 
longer. Since his death, and especially since the Gillott sale of 
1872, his works have commanded very large prices. The Chess- 
Players at Cairo, for which Müller received £25, has since sold for 
upwards of £4000. The print room of the British Museum possesses, 
through the bequest of Mr John Henderson, a very rich collection 
of Müllers sketches. His biography by N. Neal Solly was published 
1n . 

MULLET. This name is applied to two very different 
kinds of fishes, which are distinguished as Red Mullets 
and Grey Mullets. Red Mullets (genus Mullus, the name 
given by the ancient Romans) are marine fishes, with two 
short dorsal fins remote from each other: the first is com- 
posed of feeble spines, the second of branched rays; the 
anal fin is similar to the second dorsal The body is 
covered with large thin scales. The form of the head is 
quite peculiar and characteristic; its anterior profile slopes 
downwards to the small mouth, which has but very small 
and feeble teeth, and from which two cylindrical barbels 
are suspended. These organs of touch are generally laid 
backwards and hidden in a groove between the branches 
of the lower jaw, but can be erected and called into action 
independently of each other. About forty different species 
of Red Mullets are known, chiefly from the tropical and 
sub-tropical parts of the Indo-Pacific Ocean. In the 
Atlantic the species are much less numerous, the most 
celebrated being the European Mullus barbatus (see vol. 
xii p. 638, fig. 10), which 1s abuudant in the Mediterra- 
nean, and tolerably common on the coasts of England and 
Ireland. Formerly a second species, Mullus surmuletus, 
was believed to exist in the European seas, but ichthyolo- 
gists now incline more and more to the belief that this is 
only the female of M. barbatus. 

Red Mullets do not attain to any considerable size, the 
largest of the tropical species weighing only two or three 
pounds. "They are ground-feeders, evidently using their 
barbels in discovering their food, which consists of ani- 
malcules, worms, and, in the larger species, of small fishes; 
that they feed on putrid flesh is not borne out by the 
evidence drawn from their feeble jaws and dentition, but 
it is very probable that they are attracted to a decomposing 
body by the presence of the small erustaceans which feast 
upon it. Although the colours of these fishes are very 
brilliant, they are simple and evanescent ; only a few of the 
tropical species exhibit ornamentations in the form of black 
spots or bands. In many, as also in the European species, 
red colour prevails, and its preservation after death is con- 
sidered to enhance the fitness of the fish for the table, 
and consequently its value for the market. To produce 
the intensity of this red colour, fishermen scale the red 
mullet immediately before its death, a process by which 
the red pigment-cells or chromatophores are excited to ex- 
pand ; fishes which are allowed to die in the water show 
but little red, and therefore red mullets caught by the 
trawl are less valuable than those obtained in a trammel- 
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net, by which the majority of the fish are secured alive. 
All the species of Red Mullets seem to be esteemed as 
food ; but none equal in this respect the European species, 
which was held in exaggerated esteem by the gourmands 
of the corrupt period of the Roman empire. They ex- 
hibited the living fish and allowed them to die at the 
table immediately before they were consigned to the cook ; 
they kept them in large reservoirs until they were wanted, 
and paid fabulous prices for fishes somewhat above the 
average size. In our times red mullets have justly main- 
tained their value as a delicacy for the table; and from a 
commercial point of view their cultivation in suitable 
enclosed waters cannot be too strongly recommended to 
pisciculturists. Unfortunately, very little is known about 
their habits ; during the winter they retire into deep water, 
late in spring and during the summer they approach the 
coasts and enter even brackish water, but the state of their 
sexual organs shows clearly that these fishes do not come 
towards the shore in order to breed; in fact nothing is 
known of their propagation. 

The Grey Mullets, like the Red Mullets, belong to the spiny-rayed 
fishes, but form a widely-different and distinet family, Mugilida. 
They are not exclusively marine, but freely enter brackish water, 
live always close to the shore, and some of the tropical forms inhabit 
ihe pure fresh water of streams and rivulets, without, however, 
penetrating far inland. Their body is elegantly formed, wedge- 
shaped, and covered with scales of moderate size, firmly adherent 
to the skin. The two short dorsal fins are remote from cach other, 
and the anterior is composed of four stiff spines. The anal fin is 
similar to the second dorsal; the caudal fin strong and bilobed. 
The form of the snout is very peculiar and characteristic ; the 
mouth narrow, transverse in the true Mugil, and without, or with 
but feeble, teeth. 

About seventy different species are known, from almost every 
coast of the temperate and tropical zones; they swim in small 
schools and are abundant wherever they occur. Four species are 
found on the British coasts—Mugil septentrionalis, Mugil capito, 
Mugil octoradiatus, and Mugil auratus, the first two being about 
equally and generally distributed, whilst the others are scarcer. 
Some of the freshwater Grey Mullets of the tropics, especially those 
of the West Indian and Indo-Pacific islands, have the month more 
lateral or have distinct, though very minute, teeth ; they therefore 
have been formed into separate genera, Agonostoma and Myzus. 

Grey Mullets, at least some of the species, grow to a weight of 
10 or 12 1b ; but the fish which usually come into the market rarely 
exceed halfthat weight. Those in which distinct teeth are developed 
feed principally on small aquatic animals, whilst the diet of those 
without teeth consists of animaleules or minute organic substances 
mixed with the mud or sand which they swallow in large quantities ; 
also confervoid growths to which small shells adhere are freely taken. 
To prevent the gills from being clogged by sand or mud, a peculiar 
apparatus separates these organs from the pharynx. — Each branchial 
areh is provided on each side, in its whole length, with a series of 
closely-set gill-rakers, each series fitting into the series of the adjoin- 
ing arch ; they constitute together a sieve admirably fitted to permit 
the passage of the water, and to retain at the same time every other 
substance in the cavity destined for mastication. Also the structure 
of the intestinal tract is adapted in a remarkable manner to the 
peculiar diet of these fishes. One portion of the stomach is globular 
and surrounded by a thick mass of muscles, the cavity being small 
and coated with a tough epithelium. In fact this structure reminds 
us of the stomach of birds, in which it also serves for the trituration 
of hard substances. The intestine itself is long, six or seven times 
as long as the fish. Grey Mullets are very plainly coloured, gene- 
rally greenish on the upper parts and more or less silvery on the side. 
They are wholesome food, well flavoured when taken out of clean 
water. As young fish bear transport easily, and rapidly grow to a 
marketable size in suitable enclosed waters, their cultivation deserves 
every attention on the part of pisciculturists. Indeed, in the fish- 
farmsof Western Italy, grey mullets, besides eels, red mullets, flat-fish, 
are the principal fish cultivated. 

MULLINGAR, a market-town of Ireland, capitalof West- 
meath, is situated near the Brosna and on the Royal canal, 
44 miles west by north of Dublin. The principal buildings 
are the parish church with tower and spire, the Roman 
Catholic church, the court-house, the barracks, and the in- 
firmary. "Tanning, brewing, and the manufacture of coarse 
woollens are carried on. The population in 1881 was 4787. 
Mullingar was one of the ancient palatinate towns. It 
possessed an Augustine convent founded in 1227, and a 
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Dominican convent founded in 1239, but both were dis- 
solved by Elizabeth. The town was the headquarters of 
William III. before the siege of Athlone. It formerly 
returned two members to parliament, but was disfranchised 
at the Union. 

MULREADY,WirLIAM (1786-1863), subject painter, was 
born at Ennis, county Clare, on 30th April 1786. When he 
was about five years old his father, a leather-breeches maker 
by trade, removed to London, where the son received a 
tolerable education, chiefly under Catholic priests. He was 
fond of reading, furtively studying Pope’s Homer and other 
works at the book-stalls, and fonder still of drawing.! When 
eleven years old Mulready was employed by an artist named 
Graham as the model for a figure in his picture of Solomon 
Blessed by his Father David. The painter's interest in the 
lad did much to confirm his artistic proclivities; and, having 
studied at home for two years, Mulready applied for advice 
to Banks the sculptor, who sent him to a drawing-school 
and permitted him to work in his own studio. In 1800 he 
was admitted a student of the Academy, and two years 
later he gained the silver palette of the Society of Arts. 
About this time he was associated with John Varley, the 
eccentric water-colour painter and drawing-master, whom 
he assisted in the tuition of his band of talented pupils, 
which included Cox, Fielding, Linnell, William Hunt, and 
Turner of Oxford. At eighteen he married a sister of 
Varley's, and at twenty-four he was the father of four sons. 
The marriage was a singularly unhappy one, and the pair 
separated before many years. With all these “hostages 
to fortune" he had a hard struggle, but he was blessed 
with unfailing energy and the power of steady application. 
He “tried his hand at everything," as he said, “from a 
miniature to a panorama.” He painted portraits, taught 
drawing, and up till 1809 designed illustrations to a long 
series of children’s penny books. His first pictures were 
classical and religious subjects of no great merit, and 
the early works which he sent to the Academy were mainly 
landscapes ; but he soon discovered his special aptitude 
for genre-painting, and in 1809 produced the Carpenter’s 
Shop, and in 1811 the Barber’s Shop, pictures influenced 
by the example of Wilkie and the Dutch painters. In 
1813 he exhibited his Punch, a work more original and 
spontaneous in treatment, which brought the artist into 
notice, and two years later his Idle Boys procured his 
election as associate. Next year he received full academic 
honours, and the election was fully justified by the Fight 
Interrupted which he then exhibited. It was followed 
by the Wolf and the Lamb (1820), the Convalescent 
(1822), Interior of an English Cottage (1828), Dogs of 
Two Minds (1830), the Seven Ages (1838), and in 1839 
and 1840 by the Sonnet and First Love, two of the most 
perfect and poetical of the artist's works. In 1840 he 
designed the well-known postal envelope for Rowland Hill, 
and a set of illustrations to the Vicar of Wakefield, which 
were succeeded by his paintings of the Whistonian Con- 
troversy (1844), Choosing the Wedding Gown (1846), and 
Sophia and Burchell Haymaking (1849). His later works, 
like the Bathers (1849), Mother teaching her Children 
(1859), and the Toy Seller (1862) show declining powers, 
mainly attributable to failing health. The last evening of 
his life was spent at a meeting of the Academy, of which, 
for nearly fifty years, he had been a most active and effi- 
cient member. He died of heart-disease on the 7th July 
1863. 


In his way of work Mulready was most painstaking and con- 
scientious, executing for each picture very elaborate studies for the 


1 Some reproductions of his early attempts in this direction are given, 
along with details of his life, in a scarce volume for the young, entitled 
The Looking Glass, written by William Godwin under the nom-de- 
plume of Theophilus Marcliffe, and published in 1805. 
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several parts, and many sketches for colour and effect. Ilis pro- 
ductions are characterized by accuracy of drawing and richness of 
eolouring ; but they want something of the force and fire which come 
of less considered and elaborate, but more instinctive and inspired, 
workmanship. : 


MULTAN, or MoorrAN, a district in the lieutenant- 
governorship of the Punjab, lying between 29" 22' and 
30° 45' N. lat. and 71° 4’ and 72° 54' E. long., is bounded 
on the N. by the Jhang district, on the E. by that of 
Montgomery, on the S. by the Sutlej, and on the N.W. 
by the Chenáb, and has an area of 5880 square miles. 
Along the banks of the Chenáb, Sutlej, and Rávi extend 
fringes of cultivation varying in width from 3 to 20 miles, 
but the interior uplands have the same barren character 
as the district of MONTGOMERY (g.v.). Midway between 
the boundary rivers, a high dorsal ridge enters from 
Montgomery, forming a part of the sterile region known 
as the bár. It dips into the lower plateau on either side 
by abrupt banks, which mark the ancient beds of the Rávi 
and the Beas (Bids). These two rivers once flowed much 
farther southward before joining the Chenáb and the Sutlej, 
and their original course may still be distinctly traced, not 
only by the signs of former fluvial action, but also by the 
existence of dried-up canals. At the present day the Beas 
(Biás) is totally lost to the district, the Rávi merely waters 
a small corner, and the only rich cultivation is that which 
stretches along the Chenáb and the Sutlej. The soil, 
though naturally good, requires abundant irrigation to 
bring it under efficient tillage. Numerous canals supply 
water from the Sutlej to the surrounding country, and 
pools or jhéils collect during the rainy weather in the 
hollows formed by the old watercourses. 

The census of 1881 returned the population at 551,964 persons 
(males 304,517, females 217,447) Mohammedans numbering 
435,901, Hindus 112,001, Sikhs 2085, Europeans 1709, Eurasians 
110, native Christians 42, and ‘‘others” 116. Only one town had 
a population exceeding 10,000— Multan, 68,674. Most of the 
people are gourd together in villages on the irrigated lowlands, 
only a scattered nomad population being found on the sterile up- 
land tract. In 1878-79 the area under Government assessment was 
3,763,200 acres, of which 799,360 were cultivated, 245,760 uncul- 
tivable waste, 2,618,080 cultivable, and 100,000 grazing lands. 
Cultivation is, however, spreading steadily, though the character 
of the agriculture remains slovenly, as the Jat tribes who comprise 
the mass of the rural population have not yet lost their predatory 
and pastoral propensities. Near the city, however, capitalist 
farmers have brought their land into a high state of cultivation. 
The areas under crop in 1881-82 were as follows:—rice 15,998, 
wheat 209,183, great millet 53,605, spiked millet 13,251, Italian 
millet 724, barley 7460, gram 8308, peas 24,443, and tobacco 1624. 
Indigo forms the most important commercial staple. The chief 
articles of trade are sugar and indigo from the lowlands, and wool 
and ghi from the ee lands of the bár. Silk and fine cotton 
fabrics are produced at Multan ; coarse cotton cloth for home con- 
sumption is woven in every village. The Sind, Punjab, and Delhi 
Railway connects the city with the Northern Punjab and with the 
East Indian line at Delhi, and the Indus Valley State Railway 
runs through a portion of the district. The total length of roads is 
907 miles and of railways 130. 

The total imperial revenue of the district in 1880-81 was 953,408 
rupees, of which 561,052 were derived from the land revenue. A 
small provincial and local revenue is also raised. Education, 
especially among the Mohammedans, is in a backward state, and 
in 1872-73 only 3062 children attended school, of whom the Hindus 
contributed 46 per cent., although they only form 184 per cent. 
of the whole population. The climate is proverbial even among 
the hot and dusty Punjab plains for its heat and dust. The mean 
temperature in the shade for the six years ending 1876 was in 
January 54°:70 Fahr., in June 95°°73, in October 76°°68, the average 
annual rainfall for the same years being 7°27 inches ; in 1881 it was 
only 37. ; 

At the time of Alexander's invasion Multan appears as the chief 
seat of the Malli; but the Greek power soon came to an end, and 
the country passed under the rule of the Gupta dynasty of Magadha. 
The early Arab geographers mention Mültán as forming part of 
the kingdom of Sind, which was conquered for the caliphate by 
Mohammed Kasim in the middle of the 8th century. The whole 
province was conquered by Mahmúd of Ghazni in 1005 a.p. It 
afterwards formed a part of the Mughal empire of Bábar, and con- 
tinued so till the extinction of that power. The history of the 
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district during the latter half of the 18th century is a story of 
alternate invasion by Marhattás, Afgháns, and Sikhs. At length, 
in 1779, Muzaffar Khán, of the Sadozai family, succeeded in obtain- 
ing the governorship of Multan. Ranjit Sinh after a long siege 
carried the capital by storm in 1818, and put Muzaffar Khan and 
five of his sons to death. In 1829 he made over the administration 
of Multan with five neighbouring districts to the famous Sáwan 
Mall, who raised the province to a state of prosperity by excavating 
canals and inducing new inhabitants to settle. After the establish- 
ment of the council of regency at Lahore, difficulties arose between 
Mülráj, son and successor of Sáwan Mall, and the British officials, 
which led to his rebellion, and culminated in the second war and 
the annexation of the whole of the Punjab. The city of Multan, 
after a stubborn defence, was carried by storm in January 1849. 
The district at once passed under direct British rule, and order has 
not been disturbed since. 

MürrÁN, or MooLTAN, cityand headquarters of the above 
district, 1s situated 4 miles from the present left bank of 
the Chenáb (30° 12' N, lat., 71° 30' E. long.) The total 
population in 1881 was 68,674. The town is enclosed on 
three sides by a wall, but open towards the south, where the 
dry bed of the old Rávi intervenes between the town and 
citadel. Large and irregular suburbs have grown up out- 
side the wall since the annexation in 1849. Within the city 
proper, narrow and tortuous streets, often ending in culs- 
de-sac, fill almost the whole space; but one broad bazaar 
runs from end to end. The principal buildings include the 
shrines of two Mohammedan saints and the remains of an 
ancient Hindu temple. The civil station contains a court- 
house and treasury, commissioner's offices, jail, post-office, 
telegraph-office, dispensary, and staging bungalow The 
Church Missionary Society maintains a station here. As 
& trade centre Mültán possesses great importance, its chief 
imports being cotton and other piece-goods, while the main 
staples of export are sugar, cotton, indigo, and wool. Trade 
continues to develop slowly but steadily. The value of 
the imports for 1879, 1880, 1881 was 75, 84, and 87 
lakhs of rupees, and of the exports 36, 37, and 40 lakhs 
respectively. Lately there has been a great revival of the 
indigo trade. 

MULTIPLEPOINDING is the technical term for a form 
of action in Scotch law by which conflicting claims to the 
same fund or property are determined. The action is 
brought either by the holder or by a claimant in his name. 
AH who have any claims in the fund or property in 
question are ordered to appear and give in their claims ; 
the court then prefers them according to their respective 
rights, and the holder of the fund or property in dispute 
on payment or delivery is absolved from any further claim 
in regard to it. 

MUMMY. The origin of mummification in Egypt has 
given rise to much learned conjecture (see EMBALMING), 
now, however, superseded by positive knowledge,—a com- 
parative study of sepulchral texts having furnished Egypto- 
logists with convincing proof that the inviolate preservation 
of the body was deemed essential to the corporeal resurrec- 
tion of the “justified ” dead. The living man consisted of 
a body, a soul, an intelligence, and an appearance or 
eidolon,——in Egyptian, a ka. Death dissociated these four 
parts, which must ultimately be reunited for all eternity. 
Between death on earth and life everlasting there inter- 
vened, however, a period varying from 3000 to 10,000 
years, during which the intelligence wandered, luminous, 
through space, while the soul performed a painful pro- 
bationary pilgrimage through the mysterious under-world. 
The body, in order that it should await, intact, the return 
of the soul whose habitation it was, must meanwhile be 
guarded from corruption and every danger. Hence, and 
hence only, the extraordinary measures taken to ensure 
the preservation of the corpse and the inviolability of the 
sepulchre ; hence the huge pyramid, the secret pit, and the 
subterraneous labyrinth. The shadowy and impalpable ka 
—the mere aspect, be it remembered, of the man—was 
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supposed to dwell in the tomb with the mummied body. 
This fragile conception was not, however, indestructible, 
like the soul and the intelligence. Being an aspect, it 
must perforce be the aspect of something material; and, if 
the body which it represented were destroyed or damaged, 
the ka was liable to the like mischance. In view of this 
danger, the Egyptian, by stocking his sepulchre with 
portrait statues, sought to provide the ka with other 
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chances of continuance, these statues being designed, in 
a strictly literal sense, to serve as supports or dummies 
for the ka. The funereal portrait statues of the ancient 
empire (Dynasties I. to VI.) are marvels of realistic art in 
basalt, diorite, limestone, and wood. As many as twenty 
duplicates have been found in a single tomb, and always 
secreted in hidden chambers constructed in the thickness 
of the walls of the sepulchre. The Bulak Museum is very 
rich in ka statues of the ancient empire; and the British 
Museum contains two in wood from the tomb of Seti I., of 
the period of Dynasty XIX. 

For the processes of mummification, as narrated by 
Greek and Latin authors, see EMBALMING. The details 
which follow are taken from original Egyptian sources. 

The embalmment of a man of wealth, done in the costliest 
manner, consisted of—(1) the “going into the good abode,” 
(2) the Teb, (3) the Kesau. The first of these was the 
process of evisceration, cleansing, &c., which occupied 15 
or 16 days; the second was the salting or bituminizing, 
and took 19 or 20 days; the third was the spicing and 
bandaging, and took 34 or 35 days,— making 70 or 72 
days in all. There were four special “rituals” for the 
guidance of the priestly operators and assistants—(1) 
that of “ going into the good abode,” which was a kind 
of surgical manual for the use of the paraschists, enu- 
merating the incisions to be made in the body ; (2) that 
of “the Aesau,” a corresponding manual for the use of the 
taricheutes, containing lists of the necessary gums, resins, 
spices, &c., directions as to the number and nature of the 
bandages, and prayers to be repeated while adjusting 
them ; (3) the “water ritual" or service-book of litanies, 
to be recited during the transport of the mummy to the 
cemetery, which was almost always done by boat; (4) the 
funereal ritual, performed on consigning the mummy to 
the tomb. No copy of the first of these documents is 
known, but its substance is summarized in the Rhind 
papyrus. Of the other three, contemporary copies written 
on papyrus exist in various museums. Establishments for 
the reception and mummification of the dead were attached 
to all the great cemeteries. These mortuary suburbs, by 
the Greeks called “memnonia” (pepvóveira), were inha- 
bited by a large population of embalmers, mummy-case 
makers, gilders, painters, scribes, priests, and the like ; 
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and it has been caleulated that from 500 to 800 corpses 
must always have been on hand in the workshops attached 
to the necropolis of Memphis. To prevent mistakes in 
delivering the mummies to their families, the bandagers 
were in the habit of marking the wrappings with the name 
and age of the deceased, sometimes adding the name and 
regnal year of the king in whose time he died. The ink 
in which these entries were written was made from nitrate 
of silver, like the marking-ink of the present day. The 
bandages were of linen only. The texture varied with 
the rank of the mummy, some being as fine as the finest 
India muslin, and some extremely coarse. The quantity 
used was enormous, and persons used to save their old 
linen for this purpose all their lives long. Each limb, 
finger, and toe was first separately swathed ; and finally 
the whole body was enveloped in numberless eonvolutions, 
the contours of the shrunken form being skilfully restored 
by means of padding. From 700 to 1250 yards of band- 
ages, in strips of 3 to 4 inehes wide, have been found on 
mummies. 

The processes of mummifieation varied in different parts 
of Egypt and at different periods. The mummies made 
at Memphis are black, dry, and brittle, whereas those 
of the best Theban epoch are yellowish, flexible, and so 
elastic that the flesh yields to the touch of the finger and 
the limbs may be bent without breaking. Champollion- 
Figeac attributes this exquisite softness and elasticity to 
the injection of costly chemical liquids into the veins, 
whereby the substanee of the flesh was preserved. The 
natron proeess, on the contrary, destroyed the flesh, leaving 
only the skin and the bones. By some schools of embalmers 
the cavity of the skull, after the withdrawal of the brain, 
was washed out by an injection of refined bitumen, the 
effect of which was to preserve the membranous covering 
which has frequently been found inside the brain-pan, dried 
and unimpaired. Hair is constantly found on the heads 
of mummies, sometimes plaited, sometimes frizzled, —thus 
showing that the fashion of wearing wigs was by no means 
universal The under bandages of mummies were laid on 
wet, having probably been dipped in spirits. They some- 
times come off with the solidity of a pasteboard mask ; 
and life-like portraits of the dead have been reproduced 
by simply casting plaster into these masks as into a 
mould. When Syrian turpentine came into use the Theban 
mummies ceased to maintain their supremacy, and became 
even blaeker than those of Memphis, the corpse and its 
bandages forming one solid mass almost as hard as stone. 
In Memphite mummies, especially of the Ramesside and 
Saitic periods, the cavity of the chest is found filled with 
scarabei and amulets in pietra dura. The Theban 
mummies, on the other hand, from Dynasty XI. to Dy- 
nasty XXIIL, were adorned with rings, pectoral orna- 
ments, collars, bracelets, &c., in exquisitely-wrought gold 
inlaid with lapis-lazuli, carnelian, green felspar, and other 
precious stones. Under the Greeks and Romans the art 
of mummification declined. Rudely-painted wooden coffins 
were substituted for the granite sareophagi and richly- 
deeorated mummy-cases of former times. The mummies 
became ashen-grey, or, being boiled in bitumen, were 
black, heavy, and shapeless. Those of Graeco-Roman times 
are frequently found wrapped in painted shrouds, and 
sometimes with coarsely-daubed encaustic portraits on 
panel laid above the faces. Dr Birch gives 700 A.D. as 
the date at which mummifieation practically ceased. It 
was formerly supposed that the bodies of the dead were 
merely desiccated under the aneient empire, and that actual 
embalming was not practised before 2000 s.c. Recent ex- 
plorations among the ruined pyramids of Sakkarah have, 
however, brought to light the mummied corpse of King 
Merenra, and part of the mummy of King Pepi, his father, 
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both of Dynasty VI. Though denuded of its wrappings 
by ancient tomb-breakers, the mummy of Merenra is 
distinctly impressed in the usual manner with marks of 
its former bandages ; and portions of the bandages and a 
* well-embalmed ” hand were recovered from the débris 
of that of King Pepi. It is thus shown that mummifi- 
eation was an established rite towards the close of the 
ancient empire, and that the processes then in use were 
identical with those of later times, which compels us to 
ascribe a very early date (possibly 3800 or 4000 z.c.) to 
the beginnings of the art. 

The styles of sareophagi and mummy-cases vary accord- 
ing to periods and places as much as do the styles of 
mummifieation. At Gízeh, Sakkarah, and Meydum, in 
tombs of the ancient empire (Dynasties I. to VI), the 
dead are found in unpainted wooden coffins with carved 
human faces, these coffins being enclosed in massive rect- 
angular sarcophagi of black basalt, red granite, and lime- 
stone. Interments of the earliest Theban period (Dynasty 
XI.) yield cases shaped like the mummy within, and 
carved out of solid tree-trunks. The masks are painted 
yellow, white, or black, and on the breast Isis and 
Nephthys are depicted as if overshadowing the mummy- 
case with their wings. These eases are sometimes found 
enclosed in large rectangular wooden coffers with flat lids. 
With Dynasty XVII. (Theban) there appears the mummy- 
case with hands carved in relief and crossed upon the 
breast. The ground-eolour of these cases is generally 
white or black, painted with transverse bands of hiero- 
glyphed inscriptions, the mask is red or gilded, and a 
vulture with extended wings is depicted on the breast. 
From Dynasty XIX. to Dynasty XXI. the coffins are highly 
ornamented in gay colours, figures being more abundant 
than inscriptions, and yellow varnishes much in favour. 
The mummy is frequently found enclosed in two, three, 
and even four such cases, each a size larger than the last. 
Cases with blaek grounds are succeeded by cases with 
brown grounds, and these again by white, resembling those 
of Dynasties XVII. and XVIII. The masks are now 
painted red, with richly-decorated head-dresses imitating 
wigs. Under the priest-king or Amenide domination 
these triple and quadruple “nests” of mummy-eases are 
found enelosed in gigantic rectangular outer sarcophagi of 
wood, highly painted and varnished. From Dynasty XXII. 
to Dynasty XXVI. the inscriptions are mostly painted 


‘in green on a white ground. At Memphis, meanwhile, the 


granite, basalt, or limestone sarcophagus—sometimes rect- 
angular with rounded corners, sometimes mummy-shaped 
with sculptured hands and feet, sometimes resembling a 
long bath—continued to hold its ground. The Saitic 
period (Dynasties XXVI. to XXX.) is distinguished by 
the minute finish and artistic beauty of its sculptured 
sarcophagi in basalt and granite. Last of all in the 
extreme decadence of the art, come squared wooden coffins, 
unpainted, unvarnished, and rudely serawled in ink with 
hieroglyphed legends so corrupt as to be almost illegible. 
According to the religious law of ancient Egypt, the rites 
of mummification were universal and compulsory, being 
performed, not only for every native in a style consistent 
with his rank in life, but also for all strangers and foreigners 
who died in the land, for all slaves and captives, and even 
for outcasts, criminals, and lepers. 

The most ancient mummified—or, at all events, desic- 
cated—human remains, not being pre-historic, which are 
known to seience are the fragments of the body of 
Menkara (Gr. Mycerinus) third king of Dynasty IV., 
and builder of the smallest of the three great pyramids of 
Gízeh. These fragments were found by Colonel Howard 
Vyse strewn on the floor of the upper chamber of that 
pyramid, together with the woollen wrappings and empty 
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cedar-wood coffin of this pharaoh. All these are now in 
the British Museum. The fragments consist of the ribs 
and vertebræ and the bones of the legs and feet, the dried 
flesh upon the thighs being perfectly preserved. The date 
of these remains may be approximately assigned to 4000 
B.c, Next in antiquity comes the mummy of King 
Merenra of Dynasty VL, now in the Bulak Museum, the 
date of which is about 3600 B.c. Most famous and most 
interesting of all however, are the royal mummies of 
Dynasties XVIL, XVIII, XIX., and XXI., found at Dair 
al-Baharí, near the great temple of Queen Hatshepsu, on 
the left bank of the Nile opposite Karnak, in July 1881. 
The circumstances of this, the most extraordinary archæo- 
logical discovery of any age, are too remarkable to be 
passed over in silence. 


The so-called ‘‘Theban Arabs” are the busiest treasure-seckers 
and antiquity-vendors in Egypt. But not often, apparently, have 
they lighted upon a royal interment. The royal sepulchres in the 
Valley of the Tombs of the Kings and the neighbourhood have 
tempted the eupidity of all ages ; and we have the direct evidence 
of two legal documents of the time of Rameses IX., 7th pharaoh 
of Dynasty XX., to show that bands of organized tomb-breakers 
infestel the cemeteries of Thebes at that comparatively early 

eriod. 

p It is now about twelve years since certain objects of great rarity 
and antiquity, mostly belonging to the period of the Amenide Dy- 
nasty (XXI), began to find their way to Europe from Upper Egypt. 
Foremost iu importance among the said relics were four funereal 
papyri (consisting of extracts from the Ritual or Book of the Dead) 
written for royal personages of the Amenide family. Concurrent 
testimony pointed to a family of Arab brothers named Abd er- 
Rasoul as the original holders of these papyri; it was therefore 
concluded that the tombs of Pinotem I. and of the Queens Notem- 
Maut and Hathor Hont-taui (for whom the papyri were written) 
had by them been discovered and pillaged. The eldest brother 
was ultimately induced to reveal the secret, and pointed out a 
lonely spot at the foot of the cliffs not far from the ruins of the 
great temple of Hatshepsu, on the western bank of the Nile, where 
the bottom of a hidden shaft opened into a short corridor leading 
to a gallery 74 metres in length, at the end of which was a sepul- 
chral vault measuring 7 metres by 4. The whole of this gallery 
and vault were crowded with mummies and mortuary furniture, 
as sacred vessels, funereal statuettes, canopic and libation vases, 
and precious objects in alabaster, bronze, glass, acacia wood, and 
the like. The mummies were thirty-six in number, ineludiug 
upwards of twenty kings and queens from Dynasty XVII. to 
Dynasty XXI., besides princes, princesses, and high priests, all 
of which, together with four royal papyri and a miscellaneous 
treasure consisting of upwards of 6000 objects, are now in the 
Bulak Museum. 

The door-jambs of the mortuary chamber at the end of this 
long gallery are inscribed with various attestations of burial. 
These entries refer to interments of members of the Amenide line 
only. It is also to be observed that only members of that line 
were found inside the chamber, so proving that the sepulchre 
was the family vault of the descendants of the first priest-king. 
All the other royal mummies, and all the objects appertaining to 
those mummies (that is to say, to the representatives of Dynasties 
XVII., XVIII, and XIX.) were found in the long gallery outside. 
When these earlier kings, queens, and princesses were brought out 
into the light of day, and conveyed to the museum of Bulak, it 
was discovered that the coffins of some, and the wrappings of others, 
were inscribed with short official entries written thereon at different 
times and in different places by successive inspectors of tombs. 
The dates of these visits of inspection are restricted to the period 
of Dynasty XXI., whence it is evident that the necessity for 
protecting the last homes of the illustrious dead was as urgent 
then as the ‘‘ Amherst" and ‘‘ Abbott” papyri prove it to have 
been in the reign of Rameses IX. The terms of these entries show 
that it was the duty of the said inspectors to enter the sepulchres 
of the ''royal ancestors,” to report upon the condition of the 
mummies, to repair their wrappings and mummy-cases when 
requisite, and, if expedient, to remove them from their own tombs 
into any others which might be regarded as more secure. The 
mummies and mummy-cases thus inscribed are five in number— 
namely, those of Amenhotep I., Thothmes II., Rameses I., Seti I., 
and Rameses II. Two entries on the coffin-lid of Amenhotep I. 
show his tomb to have been inspected and his wrappings renewed 
in the 6th year of Pinotem IL, fourth of the priest-king line, 
and again in the 16th year of the pontificate of Masahirti, his son 
and successor. In the 6th year of Pinotem I. the same was done 
for the mummy of Thothmes II. The three pharaohs of Dynasty 
XIX.— Rameses I., Seti I., and Rameses II.— seem, however, to 
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have been still more anxiously looked after. Either because their 
mummies were specially revered, or because their sepulchres had 
already been attacked by the tomb-breaking gangs of that period, 
we find them continually being removed from one tomb to another. 
In the 6th year of Her-Hor, the founder of the Amenide line, 
while they yet occupied their own splendid sepulehres in the 
Valley of the Tombs of the Kings, they were there examined by 
a Government inspector, who ‘‘renewed their funerary equip- 
ments" and made an entry of his visit on the coffins of Seti I. 
and Rameses II. After this Rameses I. and Rameses II. were 
removed to the tomb of Seti I. (the tomb known as Belzoni's), 
whence, in the 16th year of Her-Hor, all three mummies, father, 
son, and grandson, were transferred to the tomb of Queen Ansera. 
This act of transfer is written, dated, signed, and witnessed on all 
three coffins. Again, in the 10th year of Pinotem I., grandson of 
Her-Hor, occur more entries showing them to have been conveyed 
from the tomb of Queen Ansera to the tomb of one of the Amen- 
hoteps. Finally, in bold hieratie characters, written with marking- 
ink upon the breast-bandages of Rameses II., we find the following 
memorandum recording how, ten years later still, the mummy of 
this illustrious pharaoh was again taken back to the tomb of his 
father Seti I. :— 

“The year 16, the third month of Pert (7.e., seed-time), the sixth 
day, being the day of carrying the defunct King Ra-nser-Ma Sotep- 
en-Ra, for the renewal of his funerary appointments, into the tomb 
of the defunct King Ra-men-Ma Seti, by the first prophet of Amen, 
Pinotem." 

At what precise date these and the earlier royal mummies were 
brought into the Dair al-Bahari vault does not appear; but, as 
that vault was finally closed on the burial of Queen Isi-em-K heb, 
we may conclude that, as a last resource against possible depreda- 
tion, the ‘‘ royal ancestors" were deposited therein at or about that 
time. This would be in the reign of King Menkheperra (brother 
and snecessor of Masahirti, and husband of Isi-em-Kheb), whose 
seal, impressed on clay, was found upon the shattered door of the 
mortuary chamber. The condition of the various mummies and 
mummy-cases thus hospitably sheltered gives every indication that 
their original Teo had been previously violated. The coffins 
of Thothmes Il}. and Rameses I. are much damaged. That of 
Rameses II. was probably destroyed, since the one in which his 
mummy now reposes is of Dynasty XXI. workmanship. The 
muminy of Rameses I. is doubtful, that of Thothmes I. is miss- 
ing, as are also the coffins of Queen Ansera, Queen Merit-Amen, 
and Queen Sitka. The mummy of Thothmes III.— greatest of 
all Egyptian pharaohs — greater than even Seti I. or Rameses II. 
—is broken in three pieces. All this is apparently the work of 
aneient marauders. 


For these identifications, see especially two articles on Dynasty XXI. 
(Manethonian) in the Zeit. f. Ægyp. Sp., 1882, by Dr R. Lepsius and Dr A. 
Wiedemann ; also in Recueil des Travauz, vol. iii., 1883, an artiele on ‘‘ Relies 
from the Tomb of the Priest-Kings at Dayr el-Baharee," by Amelia B. Edwards. 

GENERAL BiBLIoGRAPHY,—Q. Maspero, Sur la Cachette découverte à Dêr el-Ba- 
hari; Verhandlungen des Fiinften Orientalisten- Congresses, Berlin, 1881; G. 
Maspero, La Trouvaille de Deir el-Bahari, Cairo, 1881; A. Rhoné, ‘ Découverte 
des Momies Royales de Thébes," in Gazette des Beaux Arts, 1883; A. D. Ed- 
wards, ''Lying iu State in Cairo," in Harper's Monthly Magazine, July 1882; 
H. Villiers Stuart, The Funeral Tent of an Egyptian Queen, London, 1882; 
Colonel Howard Vyse, Operations carried on at the Pyramids of Gheezeh, &c., 
1840-2; Sir J. G. Wilkinson, Manners and Customs of the Ancient Egyptians, 
new ed., London, 1878; Records of the Past, edited by Birch; E. Ledrain, Les 
Momies Gréco-Égyptiennes, Paris, 1877; T. J. Pettigrew, History of Egyptian 
Mummies, London, 1840; A. H. Rhind, Thebes, its Tombs and their Tenants, 
London, 1862. A. B. E. 


MUMPS (syn. Cynanche parotidea, parotitis, also ‘ The 
Branks”), a contagious disease characterized by inflam- 
matory swelling of the parotid and other salivary glands, 
frequently occurring as an epidemic, and affecting mostly 
young persons. The disease generally sets in with symp- 
toms of a cold or catarrh accompanied with slight febrile dis- 
turbance, but soon the nature of the ailment is announced 
by the occurrence of swelling and stiffening in the region 
of the parotid gland in front of the ear. The swelling 
speedily increases in size and spreads downwards towards 
the neck and under the jaw, involving the numerous glands 
in that locality. The effect is to produce much disfigure- 
ment, which becomes still greater should the inflammation 
spread, as often happens, to the glands on the other side 
of the face and neck. Pain is present in the swollen parts, 
but it is seldom very severe, nor is there much redness or 
any tendency to suppuration. There is, however, con- 
siderable interference with the acts of mastication and 
swallowing. After continuing for four or five days the 
swelling and other symptoms abate, and the parts are soon 
restored to their normal condition. During the period of 
convalescence there occasionally occur some swelling and 
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tenderness in other glands, such as the testicles in males, 
and the mamme or ovaries in females, but these are of short 
duration and of no serious significance. That this com- 
plaint is highly contagious is shown by the readiness with 
which it spreads among children in schools, &c. The 
nature of the infecting agent is unknown, but the medium 
of communication is most probably the breath or secre- 
tions of the mouth. Mumps is in general a mild disease, 
and requires but little treatment beyond a gentle laxative, 
the application of warm fomentations to the swollen and 
painful parts, and the use of soft food. 

MUNCHAUSEN, Baron, the modern Philopseudes, 
*of whom Ferdinand Mendez Pinto was but a type," is 
commonly identified with Hieronymus Karl Friedrich von 
Miinchausen, of Bodenswerder in Hanover, who, having 
entered the Russian service and served in several campaigns 
against the Turks, amused himself in his retirement by 
relating extraordinary instances of his prowess as soldier 
and sportsman. He died in 1797. In 1785 a little book 
of 48 pages, Baron Munchausen’s Narrative of his Marvel- 
lous Travels and Campaigns in Russia, was published in 
London. A second edition was printed at Oxford next 
year; an enlarged London edition speedily followed, and 
the book had gone through five editions before, in 1787, 
it was introduced to the German publie in a translation, 
with a preface by the poet Bürger. Bürger very naturally 
passed in Germany for the writer; and it was not until 
1824 that a communication from his editor Karl von 
Reinhard to the Gesellschafter fixed the authorship upon 
Rudolf Erich Raspe. Raspe, a man of versatile talent, 
the author of some works on natural history and painting 
and of a poem entitled Hermin and Gunilde, was born at 
Hanover in 1737, and had been professor of archeology 
and curator of the museum at Cassel, which appointments 
he lost upon a charge of stealing medals. He fled to 
England, where he had already been elected an honorary 
fellow of the Royal Society, though his name was sub- 
sequently expunged. From 1782 to about 1788 he was 
assay-master and storekeeper at Dolcoath mine in Corn- 
wall, where his ingenuity was still remembered in the 
middle of the present century. In 1794 he accepted a 
similar situation at Muckross in Ireland, but died there 
before entering upon his post. His authorship of Mun- 
chausen rests entirely upon the testimony of Von Reinhard, 
but the fact was in all probability communicated to the 
latter by Bürger; it has never been disputed, and is con- 
firmed by the appearance of the book in London during 
Raspe's residence in England. The father of Adolf Ellisen, 
a recent German editor, visited Baron Münchausen himself 
in 1795, two years before his death, and found him very 
uncommunicative. He was convinced, however, by the 
evidence of acquaintances that the baron had in his younger 
days fully entitled himself to the distinction thrust upon 
him by Herr Raspe. 

It would be superfluous to descant on the qualities of a 
work so universally known, whose name has become a house- 
hold word. It is to be observed, however, that the typical 
Munchausen is chiefly to be encountered in the 48 pages 
originally published by Raspe, and that the subsequent 
accessions, while quadrupling the dimensions of the book, 
are far from adding proportionably to its merit. There 
is hardly such another instance in literature of eleven 
buckram-men growing out of two. The most important 
of these additions is entitled “A Journey to the Moon 
and Dog Star,” and is mainly borrowed from Lucian’s 
True History. A very inferior appendix, published in 
1793, represents the baron in conflict with the French 
revolutionists and Tippoo Saib ; and there are several un- 
disguised imitations. The family likeness of the stories 
published by Raspe himself renders it probable that they 
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were actually derived by him from Miinchausen, of whom 
he speaks respectfully in his preface, attributing to his 
inventions the moral purpose of “awakening and shaming 
the common sense of those who have lost it by prejudice 
or habit.” It is nevertheless likely that Miinchausen 
shone rather as a narrator than an inventor, some of his 
marvels having been traced to Bebel’s Facetix, to Lange’s 
Mendacia Ridicula, to Castiglione's Cortegiano, and even 
to a Portuguese magazine. 

The best English edition is that by Teignmouth Shore (1872), 
with illustrations by Gustave Doré and additions by Théophile 
Gautier ; the best German edition that by Ellisen (1849), to which 
is prefixed a valuable essay upon the literature of pseudology in 
general. The English edition of 1809 has plates by Rowlandson. 


MUNCIE, a city of the United States, county seat of 
Delaware county, Indiana, 54 miles north-east of Indian- 
apolis. It is a flourishing pleasant-looking place of 5219 
inhabitants (census 1880), with city-hall, court-house, 
public library, and considerable industrial activity. 

MUNDAY, AxTHONY (1553-1633), was one of the most 
versatile miscellaneous writers of the Shakespearean age. 
In the introduction to his comedy John a Green and John 
a Cumber, reprinted for the Shakespeare Society, Collier 
enumerates 47 works of which Munday was whole or part 
author, the subjects being very various—pastoral poems, 
journalistic tracts and pamphlets, translations of romances, 
plays, pageants. The most interesting remnant of this 
miscellaneous work is a pamphlet reprinted in the Harleian 
Miscellany, the English Romayne Life, a lively account of 
adventures among Roman Catholic refugees in France and 
Italy. Munday’s experiences were the result of a youthful 
escapade. Born in 1553, and the son of a London citizen 
of the Drapers’ Company, he had early shown a restless dis- 
position : he took to the stage for some time, tried steady 
business for a year or two as apprentice to a stationer, 
tired of it, put all his wealth in his purse, and set out 
with a companion for the Continent, moved by ‘‘a desire 
to see strange countries as also affection to learn the 
languages.” According to his own account, he was robbed 
on the way to Amiens, drifted into the company of Popish 
refugees, and was by them forwarded to Rome, where he 
obtained admission as a pope’s scholar to the English 
seminary. Returning to England about 1581, and using 
the knowledge thus gained of designs against the English 
Government, he was a prominent witness in the trials of 
Campion and other English Jesuits; and, probably as a 
reward, was appointed one of the “Messengers of Her 
Majesty's Chamber." "Thereafter he wrote steadily for the 
booksellers and the theatres, compiling religious publiea- 
tions, putting words to popular airs, translating French 
romances, and so forth. Webbe in 1586 praised him for 
his pastorals—only the title is now extant, Sweet Sobs and 
Amorous Complaints of Shepherds and Nymphs ;—and in 
1598 Meres mentioned him honourably among dramatic 
writers as “our best plotter.” Critical Ben Jonson was 
less complimentary, and in Zhe Case is altered ridiculed 
Munday severely as * Antonio Balladino, pageant poet." 
Judging from the plays on the subject of Robin Hood 
reprinted in Collier's Supplement to Dodsley’s Old Plays, 
the joint work of Munday and Chettle, his literary faculty 
was of a very commonplace description, and deserved 
Jonson’s taunts about “stale stuff” and want of character. 
Still Munday seems to have been in great request as à 
collaborator in the last years of Elizabeth's reign, and 
afterwards he wrote many of the city “pageants.” He 
obtained repute also as an antiquary, and published an 
enlarged edition of Stow’s Survey of London in 1618. 
This last work was the only literary achievement inscribed 
on his monument in St Stephen's church. He died 10th 
August 1633. 


MUNGO, St. See KrxTIGERN, vol. xiv. p. 40. 
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MUNGOOS, or Moxcoos. 
p. 629. 

MUNICH (in German, München), the capital of the 
kingdom of Davaria and the fourth largest town in the 
German empire, is situated in an elevated and barren plain 
to the north of the Bavarian Alps, in 48° 8’ N. lat. and 11° 
35’ E. long. Owing to its lofty site (1700 feet above the 
sea) and the proximity of the Alps the climate is rather 
changeable, and its mean annual temperature, 49° to 50° 
Fahr., is little higher than that of many places much 
farther to the north. The annual rainfall is stated at 
nearly 30 inches. The situation of Munich is devoid of 
physical advantages, and the surrounding district is in no 
way remarkable for its wealth, but the construction of 
roads and railways has counterbalanced the lack of natural 
highways, while the central position of the town makes it 
easy of access from all parts of Europe. 

Munich is divided into nineteen municipal districts, 
fourteen of which, including the old town, lie on the left 
bank of the small river Isar, while the suburban districts 
of Au, Haidhausen, Giesing, and Ramersdorf are on the 
opposite bank. The old town, still containing many narrow 
and irregular streets, forms a semicircle with its diameter 
towards the river, while round its periphery has sprung 
up the greater part of modern Munich, including the hand- 
some Maximilian and Ludwig districts. The wall with 
which Munich was formerly surrounded has been pulled 
down, but some of the gates have been left standing. The 
most interesting of these is the Isar Thor, restored in 1835 
and adorned with modern frescos. The Sieges Thor or 
gate of victory is a modern imitation of the arch of 
Constantine at Rome, while the stately Propylea is a 
reproduction of the gates of the Athenian Acropolis. 

At the beginning of the present century Munich was in 
no way distinguishable from the crowd of second-rate 
German towns, but since the accession of Louis I. in 1825 
it has undergone a metamorphosis of the most remarkable 
character. This splendour-loving prince devoted himself 
heart and soul to the embellishment of his “residence,” 
and his successors have followed in his footsteps with such 
zeal that Munich is now almost unrivalled for archi- 
tectural magnificence among the smaller capitals of Europe, 
while its collections of art entitle it to rank alongside of 
Dresden and Berlin. Most of the modern buildings have 
been erected, after celebrated prototypes of other countries 
and eras, so that, as has been said by Carriére, a walk 
through Munich affords a picture of the architecture and 
art of two thousand years. The want of local colouring is 
perhaps a blemish in this ‘museum of architecture,” and 
it has also been objected that the prevailing uniformity of 
surface in the buildings does not produce sufficient contrast 
of light and shade.. In carrying out his plans Louis I. was 
ably seconded by the architect Klenze, while the external 
decorations of painting and sculpture were mainly designed 
by Cornelius, Kaulbach, and Schwanthaler. 

A large proportion of the most notable buildings in 
Munich are in two streets, the Ludwigstrasse and the 
Maximilianstrasse, the creations of the monarchs whose 
names they bear. The former, three-quarters of a mile 
long and 60 yards wide, chiefly contains buildings in the Re- 
naissance style by Gartner. The most striking of these arc 
the palaces of Duke Max and Prince Luitpold; the Odeon, a 
large building for concerts, adorned with frescos and marble 
busts ; the war office ; the royal library, in the Florentine Pala- 
tial style; the blind asylum ; the Ludwigskirche, a success- 
ful reproduction of the Italian Romanesque style, containing 
a huge fresco of the Last Judgment by Cornelius ; and, 
lastly, the university. At one end this street is terminated 
by the above-mentioned Sieges Thor, while at the other is 
the Feldherrnhalle or hall of the marshals, a copy of the 
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Loggia dei Lanzi at Florence, containing statues of Tilly 
and Wrede. Adjacent is the church of the Theatines, an 
imposing though somewhat over-ornamented example of 
the Italian Rococo style; it contains the royal burial-vaults. 
In the Maximilianstrasse, which extends from Haid- 
hausen on the right bank of the Isar to the Max-Joseph 
Platz, King Maximilian IT. tried to introduce an entirely 
novel style of domestic architecture, formed by the com- 
bination of older forms. At the east end it is closed by 
the Maximilianeum, an extensive and imposing cdifice for 
the instruction of civil servants, adorned externally with 
large sculptural groups and internally with huge paintings 
representing the chief scenes in the history of the world. 
Descending the street towards the west we pass in succes- 
sion the national museum, the new gymnasium, the pro- 
vincial government buildings for Upper Bavaria (in which 
the composite styleof Maximilian has been most consistently 
carried out), and the mint. On the north side of the Max- 
Joseph Platz lies the royal palace, an extensive building, 
consisting of the Alte Residenz, the Kónigsbau, and the 
Festsaalbau. The old palace, dating from 1601 to 1616, 
was designed by Peter Candid, and was formerly considered 
a very fine building. The apartments are handsomely fitted 
up in the Rococo style, and the private chapel and the trea- 
sury contain numerous interesting and valuable objects. The 
Festsaalbau, erected by Klenze in the Italian Renaissance 
style, is profusely adorned with mural paintings and 
sculptures, while the Kónigsbau, a reduced copy of the 
Pitti Palace, contains a series of admirable frescos from 
the JViebelungenlied by Schnorr. Adjoining the palace are 
two theatres, the Residenz or private theatre, and the 
handsome Hoftheater, the largest theatre in Germany, 
accommodating 2500 spectators. The Allerheiligen-Hof- 
kirche or court-church is a tasteful little edifice in the 
Byzantine style with a Romanesque facade, somewhat 
recalling St Mark’s at Venice. 

The Ludwigstrasse and the Maximilianstrasse both 
end at no great distance from the Marien Platz in the 
centre of the old town. Here stands the Frauenkirche, 
the cathedral-church of the archbishop of Munich-Freising, 
with its lofty cupola-capped towers dominating the whole 
town. Though scarcely a pleasing piece of architecture, 
it is imposing from its size, and interesting as one of the 
few examples of indigenous Munich art. On other sides 
of this square are the old town-house, restored in 1865, 
and the new town-house, the latter a handsome modern 
Gothic erection, freely embellished with statues, frescos, 
and stained-glass windows. The column in the centre of 
the square was erected to commemorate the defeat of the 
Protestants near Prague in the Thirty Years’ War (1638). 

Among the other churches of Munich—the town con- 
tains about forty in all—the chief place is perhaps due to 
St Boniface’s, an admirable copy of an early Christian 
basilica. It is adorned with a cycle of religious paintings 
by Hess, and the dome is supported by sixty-four mono- 
liths of grey Tyrolese marble. The new parish church of 
Au, in the Early Gothic style, contains gigantic stained- 
glass windows and some excellent wood-carving ; and the 
church of St John in Haidhausen is another fine Gothic 
structure. St Michael's, in the Renaissance style, erected 
for the Jesuits in 1583 to 1595, contains the monument of 
Eugéne Beauharnais by Thorwaldsen. The facade is 
divided into stories, and the general effect is by no means 
ecclesiastical. St Peter’s is interesting as the oldest church 
in Munich (12th century), though no trace of the original 
basilica remains. One of the two Protestant churches is 
also a tasteful Gothic building. 

The valuable collections of Munich, in virtue of which 
it ranks among the art-centres of Europe, are enshrined 
in handsome and appropriate buildings, most of them in 
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the new Maximilian suburb on the north side of the town. 
The old Pinakothek, erected by Klenze in 1826-1836 and 
somewhat resembling the Vatican, is embellished exter- 
nally with frescos by Cornelius and statues of twenty- 
four celebrated painters by Schwanthaler. It contains a 
very valuable and extensive collection of pictures by the 
earlier masters, the chief treasures being the early German 
and Flemish works and the unusually numerous examples 
of Rubens. It also affords accommodation to 300,000 
engravings, 10,000 draw- 
ings, and a large collec- 
tion of vases. Opposite 
stands the new Pina- 
kothek, the frescos 
on which, designed by 
Kaulbach, already show 
the effects of wind and 
weather. It is devoted 
to works by painters of 
the present century, 
among which Rottmann’s 
Greek landscapesare per- 
haps the most important. 
The Glyptothek, a build- 
ing by Klenze in the 
Tonic style and adorned 
with several groups and 
single statues, contains 
a valuable series of sculp- N 
tures, extending from 
Assyrian and Egyptian 
monuments down to 
works by Rauch, Thor- 
waldsen, and other mo- 
dern masters. The cele- 
brated /Eginetan marbles 
preserved here, found in 
the island of /Egina in 
1811, are perhaps the 
most important remains 
of archaic Greek sculp- 
ture. Opposite the Glyp- 
tothek stands the exhibi- 
tion building, in the 
Corinthian style, used 
for periodic exhibitions 
ofart. Munich also con- 
tains several important 
private galleries, among 
which is Count Schack's 
unequalled collection of 
modern German pic- 
tures. The Kaulbach 
museum contains a selec- 
tion of the pictures and x 
sketches left by the painter of that name ; and a collection 
has also been made of the models of Schwanthaler’s works. 

The scientific collections of Munich are on a par with 
its galleries of art. The immense collection in the above- 
mentioned Bavarian national museum, illustrative of the 
march of progress from the Roman period down to the 
present day, is superior in completeness and proportion to 
the similar collections at South Kensington and the Hôtel de 
Cluny. On the walls is a series of well-executed frescos of 
scenes from Bavarian history, occupying a space of 16,000 
square feet. The ethnographical museum, the museum of 
plaster casts, the cabinet of coins, and the collections of 
fossils, minerals, and physical and optical instruments are 
also worthy of mention. The art union, the oldest and 
most extensive in Germany, possesses good collections of 
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modern works. The chief place among the scientific insti- 
tutions is due to the Academy of Science, founded in 1759, 
to which some of the above-mentioned collections belong. 
The royal library, containing 1,000,000 printed volumes 
and numerous valuable manuscripts, occupies the third 
place among the libraries of the world. The antiquarium 
is a collection of Egyptian, Greek, and Roman antiquities 
in the old palace. The observatory is admirably equipped 


with fine instruments by the celebrated Fraunhofer. 


Plan of Munich. 


7. Frauenkirche, 
8. St Peter's Church. 


5. Hoftheater. 
6. St Michael's Church. 
At the head of the educational institutions of Munich 
stands the university, founded at Ingolstadt in 1472, 
removed to Landshut in 1800, and transferred thence to 
Munich in 1826, It has a staff of about 130 professors 
and lecturers, and in 1882 was attended by 2183 students. 
In addition to the four usual faculties there is a fifth, of 
politica] economy. In connexion with the university are 
medical and other schools, a priests’ seminary, and a 
library of 200,000 volumes. The polytechnic institute, 
contained in a handsome brick edifice, adorned with 
medallions of celebrated architects, mathematicians, and 
naturalists, is also attended by a large number of students. 
Munich contains three gymnasia or grammar-schools, a 
real-gymnasium, a military academy, a veterinary college, 
two industrial schools, a commercial school, a school for 
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architects and builders, several normal schools, a con- 
servatory of music, a dramatic training school, and about 
twenty-five elementary schools, Among the numerous 
benevolent institutions the most prominent are the asylums 
for the blind, the deaf and dumb, and the insane, and the 
general hospital. The general prison in the suburb of Au 
is considered a model of its kind; and a large military 
prison has just been erected. Amongst the other public 
buildings which call for mention are the crystal palace, 
765 feet in length, erected for the great exhibition of 
1854; the slaughter-houses, covering 9 acres of ground; 
the Wittelsbach palace, in the Early English Pointed 
style; the post-office ; the arsenal, containing a military 
museum ; the new railway station, the art-industrial in- 
stitution, the Maximilian barracks, the corn hall, and 
the aquarium. Among the numerous monuments with 
which the squares and streets are adorned, the most 
important are the colossal statue of Maximilian II. in 
the Maximilianstrasse, the equestrian statues of Louis I. 
and the elector Maximilian, and the obelisk erected to 
the 30,000 Bavarians who perished in Napoleon's expedi- 
tion to Moscow. 

Munich is well supplied with public parks. The Eng- 
lish garden, to the north-east of the town, is 600 acres in 
extent, and was laid out by the celebrated Count Rumford 
in imitation of an English park. On the opposite bank of 
the Isar, above and below the Maximilianeum, extend the 
Gasteig promenades, commanding fine views of the town. 
To the south-west of the town is the Theresienwiese, a 
large common where the popular festivals are celebrated. 
Here is situated the Ruhmeshalle or hall of fame, a Doric 
colonnade containing busts of eminent Bavarians. In 
front of it is a colossal bronze statue of Bavaria, 170 feet 
high, designed by Schwanthaler. An admirable view is 
obtained from its summit. The finest of the cemeteries of 
Munich is the southern cemetery, outside the Sendlinger 
Thor. The dead-houses in the cemeteries are used for the 
strange custom of keeping the corpses several days before 
interment, dressed in their usual attire and exposed to 
publie view. "The botanical garden, with its large palm- 
house, and the Hofgarten, surrounded with arcades con- 
taining fine frescos of Greek landscapes by Rottmann, 
complete the list of public parks. : 

The population of Munich amounted at the census of 
1880 to 230,023 inhabitants, of whom 110,033 were males 
and 119,990 females. These lived in 8791 dwelling- 
houses, and formed 53,457 households. The garrison 
numbers about 7000 men. Only 37 per cent. of the in- 
habitants are born in Munich, most of the remainder coming 
from the country districts of Bavaria (53 per cent.) and 
other parts of Germany (51 per cent.) Another census 
was taken in 1882to elicit the occupations of the inhabitants, 
when it was found that 148,913 persons, or considerably 
more than half the population (64 per cent.), were supported 
by trading and manufacturing, while of the remainder 
27,592 (12 per cent.) belonged to the official, military, and 
professional classes, 30,038 (13 per cent.) had no profession, 
and 24,237 (10:5 percent.) were engaged in domestic ser- 
vice. The population has been quintupled since 1801, when 
it was only 48,885. In 1680 it was 20,000, in 1783 it 
was 38,000. The annual death-rate is high, exceeding 30 
per thousand, This is, however, mainly accounted for by 
the abnormal mortality among children, after allowance for 
which the rate is not over 20 per thousand. About 85 per 
cent. of the inhabitants are Roman Catholics, and many of 
Munich’s most characteristic features are due to the fact 
that it is the centre of Roman Catholicism in southern 
Germany. Since the census of 1875 the number of Pro- 
testants in Munich has increased by 32 per cent., while the 
Roman Catholics have increased by 13} per cent. only. 
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Munich is the seat of the archbishop of Munich-Freising, 
and of the general Protestant consistory for Bavaria. About 
thirty newspapers are published here, including the prin- 
cipal Ultramontane sheets of south Germany. Some of 
the festivals of the Roman Church are celebrated with con- 
siderable pomp; and the people also cling to various 
national fêtes, such as the Metzgersprung, the Schifflertanz 
(occurring septennially), and the great October festival in 
the Theresienwiese. The popular life of Munich may be 
said to revolve round its breweries and beer-gardens, where 
the manners and customs of the people may be conveniently 
studied. 

The commerce and manufactures of Munich are scarcely 
commensurate with its artistic importance, though it has 
lately begun to take rank among the great industrial 
centres. It has long been celebrated for its artistic 
handicrafts, such as bronze-founding, glass-staining, silver- 
smith’s work, and wood-carving, while the astronomical 
instruments of Fraunhofer and the mathematical instru- 
ments of Ertl are also widely known. Lithography, which 
was invented at Munich at the end of last century, is 
still extensively practised here. The other industrial 
products include wall-paper, railway plant, machinery, 
gloves, and artificial flowers. Perhaps the most charac- 
teristic industry, however, is the preparation of the 
national beverage. In 1879 upwards of 28 million gal- 
lons of beer were brewed in Munich, only one-fifth of 
which was sent to other parts of Bavaria or exported. 
This represents an annual consumption of at least 125 
gallons per head of population, while the rate in England 
is only 40 gallons per head. Trade, especially in grain 
and artistic goods, is now rapidly growing. Four im- 
portant markets are held at Munich annually. 

History. —The history of Munich, as distinct from that of Bavaria, 
has been very uneventful. The Villa Munichen or Forum ad 
AMonachos, so called from the monkish owners of the ground on 
which it lay, was first called into prominence by Duke Henry the 
Lion, who established a mint here in 1158, and made it the em- 
porium for the salt of Hallein and Reichenhall. The dukes of the 
Wittelsbach house occasionally resided at Munich, and in 1255 
Lonis the Severe made it his capital, having previously surrounded 
it with walls and a moat. The town was almost entirely destroyed 
by fire in 1327, after which the emperor Louis the Bavarian, in 
recognition of the devoted loyalty of the citizens, rebuilt it very 
much on the scale it retained down to the beginning of the present 
century. Among the following rulers those who did most for the 
town in the erection of handsome buildings and the foundation 
of schools and scientific institutions were Albert V. (1550-1579), 
William V. (1579-1596), Maximilian I. (1597-1651), Max Joseph 
(1745-1777), and Charles Theodore (1778-1799). In 1632 Munich 
was occupied by Gustavus Adolphus, and from 1705 to 1715, and 
again in 1742, it was in possession of the Austrians. In 1791 the 
fortifications were razed, and room thus made for the enormous 
development the city has since experienced. The modern history of 
Munich may be dated from the accession of King Louis I. in 1825, 
since which, as already indicated, nearly all the most handsome 
streets and buildings of the town have been constructed. Like the 
Bavarians in general, the citizens of Munich are naturally inclined 
to adhere to the traditionary both in politics and in religion, but 
of late the population has become permeated with more advanced 
ideas. > 

Munich's importance in the history of art is entirely of modern 
growth, and may be dated from the acquisition of the Æginetan 
marbles by Louis I., then crown prince, in 1812. Among the emi- 
nent artists of this period whose names are more or less identified 
with Munich were Klenze, Ohlmiiller, Gartner, and Ziebland, the 
architects; Cornelius, Kaulbach, Schnorr, and Rottmann, the 
painters ; and Sehwanthaler, the sculptor. The art of fresco- 
painting may be said to have been resuscitated in Munich during 
this reign, and the artistic handicrafts of bronze-founding and 
glass-staining were also practised with a success previously unknown 
in modern days. Munich is still the leading school of painting in 
Germany, but the romanticism of the earlier masters has been 
abandoned for drawing and colouring of a thoroughly realistic char- 
acter. Piloty and W. Diez stand at the head of this school. 


Authorities.—Mittheilungen des statistischen. Bureaus der Stadt München, vols. 
i.-v., 1875-1882; Söltl, München mit seinem Umgebungen, 1854; Reber, Bau- 
technischer Führer durch die Stadt München, 1876; Trautwein, Fuhrer durch 
München, 12th ed., 1881; Daniel, Handbuch der Geographie, new ed., 1882- 
1883. s (J. F. M. 
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MUNICIPALITY. A municipality is an organization 
for the self-government of a city or town by means of a 
corporation empowered generally to maintain peace and 
order, and to manage the affairs of the inhabitants. Such 
a corporation consists of a head as a mayor or provost, 
and of superior members as aldermen and councillors, 
together with the simple corporators who are represented 
by the governing body ; it acts as a person by its common 
seal and has & perpetual succession with power to hold 
lands subject to the restrictions of the Mortmain Laws, and 
it can sue or be sued or be indicted, although there are of 
course many personal matters which do not come within 
the functions and liabilities of such bodies politic. Where 
necessary for its primary objects, every corporation has 
power to make byelaws and to enforce them by penalties, 
provided they are not unjust or unreasonable or otherwise 
inconsistent with the objects of the incorporation or char- 
ter or other instrument of foundation; and in the case of 
a municipality such byelaws will be binding even upon 
strangers within the district. 

Great Britain has no general system of self-government. 
A certain number of cities and towns have been from time 
to time incorporated by the crown, or have successfully 
claimed the privilege as existing from time immemorial, 
either because in fact they have governed themselves from 
very ancient times, or because they have had such a repre- 
sentation in parliament as led to a presumption of their 
having been incorporated like the rest. The other urban 
districts have been regarded as mere “upland towns" or 
populous townships, with nothing but à parochial organiza- 
tion, or the faint semblance of municipal institutions which 
grew out of the administration of fairs and markets, These 
are now comprised in the various local government districts 
existing under the Public Health Acts, “lighting and 
watching districts" constituted under an Act passed for 
the purpose in 1833, and improvement districts governed 
under the powers given by a number of local Acts. Pro- 
vision has been made by the Acts which regulate these 
corporations for the grant of powers of self-government to 
new municipal boroughs subject to the approval of the 
committee of the privy council. The making of corporations, 
however, is regarded as one of the highest prerogatives of 
the crown, and the legislature has always been careful to 
avold unnecessary interference with the right; the func- 
tions of the committee are therefore confined to the allow- 
ance or refusal of municipal powers as constituted by 
statute, the right of the crown to make corporations of 
other kinds being left in theory untouched. 

The term “municipal borough” was introduced when 
the larger corporations were reformed in 1835 to denote a 
place to which the new powers of self-government were 
applied, whether such a place were a parliamentary borough 
or not. It has now become nearly equivalent to ** munici- 
pality " owing to the provisions of the Act of 1883 for 
extinguishing the less important of the small unreformed 
municipalities, and for bringing the rest within the purview 
of the Municipal Corporations Act, 1882, by which the 
provisions of the statute of 1835 and its forty-two amend- 
ing Acts were consolidated. The meaning of the word 
"borough" has undergone many changes. It seems at 
first to have denoted a walled town or city, but it was soon 
applied especially to such of them as possessed some kind 
of organization for the transaction of the local business. 
At a later period the term implied the right to be repre- 
sented in parliament. This may be illustrated by the 
proceedings in the case of Torrington in the reign of 
Edward III. This place, whether a “burgh” or a mere 
“vill,” had in fact sent burgesses to parliament, but after 
it was determined that such representation was improper 
the town was omitted from the category of boroughs. In 
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summoning the commons to parliament each sheriff was 
directed to procure the election of two citizens from every 
city and two burgesses from every borough in his bailiwick. 
But it soon became the practice to omit places which had 
been represented, and to include others with no title to 
the privilege except their situation on the royal demesnes, 
or their political or commercial importance. It resulted 
that the word “borough” came to denote only those places 
which were usually represented in parliament, whether they 
were walled towns or not, and whether they had or had 
not received charters of incorporation; and in course of 
time it was taken for granted that every parliamentary 
borough must have been incorporated at some ancient 
time, or in other words was entitled to the privileges of a 
borough by prescription. The first Reform Act changed 
the meaning of the word again by depriving the smaller 
boroughs of their parliamentaryfunctions and reducing them 
to the same position as those districts which were known 
as boroughs in a popular sense, as having originally had a 
representation which had been lost, or as being important 
places enjoying municipal rights under charters like those 
which had been granted to the parliamentary boroughs. 

We shall now proceed to describe the ordinary constitu- 
tion of an English municipal borough, omitting the small 
municipalities which are now in course of extinguishment, 
and for other reasons omitting the city of London, which, 
on account of its singular importance and its peculiar cir- 
cumstances, will probably become without much delay the 
subject of separate legislation (see Lonpon). 

These boroughs are governed by corporations composed 
in each case of a mayor, aldermen, and burgesses, acting 
by a council elected by the general body of qualified cor- 
porators. If the borough is a city, the burgesses are de- 
scribed as the “citizens.” With a few exceptions arising 
under local Acts, the following description applies to all the 
municipal boroughs in England and Wales, similar provi- 
sions having been made for the boroughs of Scotland and 
Treland (see vol. iv. p. 63) by Acts of Parliament passed 
for those parts of the United Kingdom. The powers and 
duties of the council are defined by the Municipal Corpora- 
tions Act, 1882, which forms a complete municipal code. 
The number of councillors varies from twelve to forty-eight 
according to the size of the borough, and in the case of a 
new incorporation the number is fixed by a provision in 
the charter. The qualification of a councillor is to be an 
enrolled resident burgess, or, if not resident within the 
district, residing within 15 miles of the borough and having 
in either case the property qualification required by the 
Act, provided that he is not a clergyman or a regular 
dissenting minister, or interested in any office, place, or 
contract with which the corporation is concerned. The 
qualification of a burgess is to be enrolled on the burgess- 
roll as the rate-paying occupier of a house or other building 
in the borough or within 7 miles distance from it. Women 
may be burgesses, but are not qualified for corporate office. 
In many boroughs there are ancient classes of freemen 
qualified as such by birth, servitude, or marriage (and 
formerly in many cases qualified by gift or purchase) ; but 
these freemen as such have not the rights of burgesses, 
though they are entitled to the parliamentary franchise 
and to their share in the charities and corporation property 
under titles accruing to their class before the reform of 
1835. The qualification of an alderman is the same as 
that of a councillor, and the mayor is chosen from the 
aldermen, or councillors, or persons qualified for such 
positions. 

The councillors hold office for three years, one-third of 
their number being annually renewed by ballot. If the 
borough is divided into wards, an alderman acts as return- 
ing-officer for the elections in each ward ; if not, the mayor 
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acts as the returning-officer for the borough. Municipal 
elections fall within the provisions of the Corrupt Practices 
Act, 1883. The aldermen hold office for six years, one-half 
of their number retiring every three years in rotation. 
The mayor holds office for one year. His election is the 
first business at the quarterly meeting held on the 9th day 
of November, when the amount of his remuneration is fixed 
by the council. He is the only member of the corporation 
who receives a salary. The council chooses the mayor 
and aldermen and appoints the officers of the corporation, 
as the town-clerk and treasurer, the sheriff when the 
borough is a county of itself, and the coroner and clerk 
of the peace when it has separate quarter-sessions. The 
council appoints such general and special committees 
as may be required, and has the general management of 
the corporate property, subject to the supervision of 
the treasury; it makes all necessary byelaws, subject 
to disallowance by the privy council if necessary, With 
exceptions arising from the provisions of local Acts, 
the council regulates the police force, the lighting and 
watching of the borough, the management of markets 
and burial-grounds, and the execution of the laws relat- 
ing to public health. The expenses are defrayed out 
of the borough fund, which includes the income of the 
general corporate estate, supplemented by a borough- 
rate paid out of the poor-rate or assessed upon a similar 
basis. A watch-rate, if required, may be levied on the 
whole borough or on a selected portion of the district. 
When expenditure is required for objects of a permanent 
character, the council is empowered to raise the amount 
by loans, charged on the rates and repayable by instal- 
ments, subject to the approval of the treasury or other 
public department entrusted with the control of the 
matter, according to the nature of the improvement 
required. The whole of the accounts are andited by 
borough auditors, of whom one must be a councillor 
appointed by the mayor, and the other two elected by the 
burgesses from persons qualified to be councillors. A return 
is made to the Local Government Board of the receipts 
and expenditure for the year, and an abstract of all these 
returns is laid every year before parliament. Some con- 
trol over the expenditure is also reserved to the High Court 
of Justice by a provision that all orders for payment must 
be signed by three councillors and the town-clerk, and 
that any such order may be moved by certiorari into the 
Queen's Bench Division. The aldermen have no greater 
powers than other councillors, excepting that they may 
act as the returning-officers for wards as above mentioned, 
and that an alderman may act for the mayor if he is 
temporarily unable to discharge his duty and has not 
appointed a deputy. The mayor is the head of the cor- 
poration, and is ex officio a magistrate for the borough 
and a member of the watch committee. He is the return- 
ing-officer at parliamentary elections, and acts with two 
elected revising assessors as the revising officer if the 
borough is not represented in parliament. His office is 
vacated by death or bankruptcy, and must be filled up with 
all convenient speed after any such vacancy occurs. The 
last ex-mayor is also ex officio a magistrate for the borough. 

Where the borough has a separate commission of the 
peace, the borough justices, with the last-mentioned excep- 
tions, are appointed by the crown. A separate commission 
does not of itself exempt the borough from the concurrent 
jurisdiction of the county justices. A stipendiary magis- 
trate may be appointed by a secretary of state on the appli- 
cation of the council, and when appointed he is ex officio a 
justice for the borough. When the borough has a separate 
court of quarter-sessions the recorder is the judge, but in 
certain cases may appoint an assistant or deputy; the 
recorder must be a barrister of five years’ standing, and 
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is appointed by the crown on the recommendation of the 
home secretary ; the recorder is also ex officio a justice 
for the borough. When the borough has such a court it 
ceases to be liable to the county-rate, but must contribute 
to the expenses arising from prosecution and conviction 
of prisoners from the borough at the assizes. In the case 
of boroughs which were liable before 1832 to contribute 
to the county-rate, a contribution to the expenses of the 
county is still required. Subject to an exception as to 
judges and assessors appointed before 1835, and to the 
provisions of various local Acts, the recorder is the judge 
of any civil court existing in the borough by prescription. 

We shall now discuss more generally the origin of 
these municipalities upon the Continent as well as in the 
United Kingdom. The conception of the borough as it now 
exists has obviously been copied from the Roman munici- 
pium. As to England, however, the coincidence is in onc 
sense accidental, inasmuch as it had a municipal system 
before the lawyers adopted the notion of a corporation 
from the civilians, though it may be true that no such 
system could grow up without being influenced by ideas 
which were familiar to the churchmen. In some parts of 
the West the Roman system appears to have lived on 
without an actual breach of continuity. The “curia” 
seems to have continued in the cities of Provence unti! 
the outbreak of the great revolution. At Treves and 
Cologne *the Roman language perished, but the institu- 
tions survived ;” and the libertas Romana or full body 
of municipal privileges was extended gradually to other 
cities on the Rhine and the trading communities of Holland 
and Brabant. It is possible also that some relics of the 
imperial administration may have continued in southern 
Italy and in a few of the Lombard cities. One element 
at least in the corporation of Paris can be traced back to 
the Nautx Parisiact, a college of merchants established 
in the first period of the empire. But the English munici- 
palities are in no sense a legacy from the imperial times, 
or a continuation of the system which prevailed in the 
cities of Britain, even in the few instances, as in London, 
York, and Exeter, where there may have been an unbroken 
succession of occupancy. Almost all the towns were 
destroyed in the course of the English conquest, and some 
which became important again, as Bath, Cambridge, and 
Chester, are known to have lain waste for centuries. In 
other instances the English kings soon learned to hold 
their courts in the fortresses, and to set up their farmsteads 
in the desolated palaces, or elsewhere a Roman camp may 
have been taken asa convenient point fora garrison, which 
in time became a “civil centre” and the site of à muni- 
cipal borough. 

The French municipalities can be traced to several dis- 
tinct sources of origin. The chief activity was in the 
north ; the southern cities kept their Roman traditions or 
imitated the Italian model, as those in the east endeavoured 
to secure the same privileges as the mercantile communities 
on the Rhine ; in the central provinces the towns for the 
most part retained the organization of the parish, and 
were rather bourgeoisies or privileged market-towns than 
communes with powers of self-government. The rise of 
the communes began under Philip L, and they became 
general in the 13th century. The first charter was granted 
to Le Mans in 1072, and another to Cambray in 1076; 
these were followed by grants to Laon, Beauvais, Amiens, 
Soissons, and many other places; and similar privileges 
were granted in the 12th century by the counts of Flanders, 
the dukes of Burgundy, and other princes,—the general 
effect of the grants being to fix the lord's rent or tribute, 
to commute the military service, and to give jurisdiction 
to magistrates either freely elected or chosen by the 
townsmen in conjunction with their feudal lords. Speci- 
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mens of these charters can be seen in the Ordonnances des 
Rois, Kemble's Anglo-Saxons, and Bouthors’s Coutumes 
locales du Baillage d'Amiens. They show us a political 
revolution directed against the feudal lord by townsmen 
associated in merchant-guilds or sworn into a new sort of 
brotherhood. To break the oath of loyalty to the com- 
mune is a crime of the gravest kind. “If any of us aid 
or comfort our enemies he is guilty of lése-commune, and 
we will pull down his house, if we can. . . . Whoever 
wounds with weapon any of his fellows shall lose his fist 
or pay nine livres? (Amiens). ‘The men shall take what 
wives they please, first asking leave ; if their lord refuse, 
and a man take a wife from another lordship, he shall pay 
but five sous for a fine. Every one living within the dis- 
trict shall take the communal oath or answer with house 
or goods? (Soissons) "These charters are important 
because the communa of London was founded under 
Richard I. in direct imitation of the French example, and 
soon became the type of the independence which the other 
boroughs continually struggled to attain ; and, as in France, 
the great men deplored the revolt as tumor plebis, timor 
regis, tepor sacerdoti, while the kings for their own pur- 
poses encouraged the popular movement. And in the 
same way Philip Augustus and his successors were so 
ready to protect the communes that they eventually 
claimed and obtained an immediate seigniory over all the 
chartered boroughs to the exclusion of any private lords 
to whom the towns had formerly belonged. Another 
point of importance lies in the fact that the lords not only 
settled the local laws of inheritance and other customs 
“running with the land,” but sometimes changed them at 
the townsmen’s request, as if it were merely an affair 
between lord and tenant. There are English examples of 
the same practice, which seems to have been not entirely 
discontinued until the reign of Edward I. A prerogative 
of this nature was exercised by the archbishop in Kent, 
and Simon de Montfort in 1255, at the request of his 
burgesses of Leicester, abolished the custom of descent to 
the youngest son.  Fitzosberne appears by Domesday 
Book to have granted a separate set of customs to his 
“ Frenchmen ” in Hereford, and a difference of the same 
kind which existed at Stafford and Nottingham must have 
been caused by similar grants; in the latter place it was 
found on a trial in the reign of Edward III. that there 
were two districts in the town, the one called the ** French 
borough" and the other the “English borough," where 
descent was to the youngest son, a circumstance which 
gave its name to the custom of * borough-English." 
Municipal freedom was granted in Spain at an earlier 
date and on an ampler scale, as beseemed the poverty of 
the kings, the weakness of the nobles, and the constant 
danger from the Moors. The Visigothic laws were imbued 
with the principles of the Theodosian code, and it was 
easy for the Spaniards to regard the incorporated cities as 
bodies politic of the highest importance. The first instance 
of the erection of such a community was the grant in 1020 
of a code of privileges to Leon. Such grants were treaties 
between the king and the chartered towns, by which the 
latter obtained fixed laws, extensive territories, and the 
choice of their own magistrates in return for a tribute and 
universal service in the militia. The king appointed a 
governor to take charge of the fortified places, but in 
almost every other respect the inhabitants governed them- 
selves. This democratic constitution was after a time 
impaired by the claims of the knights or “caballeros” to 
a monopoly of office; but what actually led to its destruc- 
tion was the increase in the power of the crown. The 
disorders inseparable from popular elections were declared, 
as in England under the Tudors, to be a reason for vesting 
the government in a small and close corporation, which 
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was soon found to be quite amenable to the influence and 
dictation of the court. 

The municipalities of every country have a separate 
history of their own, and it is difficult to find any general 
law for determining their methods of development. Ac- 
cording to their opportunities the oppressed wear out their 
conquerors’ patience and too often become oppressors in 
their turn: as the state becomes more complex the old 
confederacies are broken up, and the scattered communities 
are reduced to order by a central government, and as 
privilege begins to disappear the towns are regulated by 
a common set of rules, or the whole country, as in France, 
is parcelled out again into a new series of communes or 
corporate districts. In Spain, as we have seen, the needs 
of the state gave immediate freedom to its defenders, In 
Italy the cities grew too soon into a crowd of independent 
republics. The history of Lincoln and Exeter and the 
cities of the Danelagh shows that “the tendency of the 
great cities of England was towards a more than muni- 
cipal independence” (Freeman, Engl. Towns, p. 206). Tf 
these movements had not been checked by the Norman 
Conquest, English history might have been “like that of the 
imperial kingdoms,” But, as this event turned out, there 
is little in the record of the German cities which bears 
upon that of English municipalities, excepting some slight 
resemblances between the powers acquired by the city of 
London and those of the Hanse towns and the mercantile 
principalities of Nuremberg and Augsburg. The free 
cities of Germany were at first divided between the 
emperors and their immediate vassals, the former ruling 
through the bishops as imperial vicars ; in the 12th century 
the citizens began to elect councils and to administer a 
concurrent jurisdiction ; in the next century they either 
purchased full powers or drove out the vicars and bailiffs 
by force; the revolutions which followed the fall of the 
Hohenstauffen family enabled the cities to free themselves 
from the mediate lords and to hold directly of the empire, 
and they were soon afterwards admitted to the diet on 
equal terms with the rest of its sovereign constituents. 

The borough when it appears in English history is 
essentially a place of defence, and the definition includes 
the powerful city which formed the metropolis of an ancient 
kingdom, the border-fortress, the walled seaport, the **burh? 
erected in a disaffected province, and the fortified village 
on the private demesne of the king. There is another 
sense of the word '*borough," as used in Kent and the 
neighbouring counties, to denote the small rural division 
which is elsewhere called a “tithing,” the constable or 
tithing-man being the same officer as the “ borsholder " or 
* borough-elder? of the eastern counties; but the verbal 
similarity is accidental, the rural ** borough” having been 
the district of the “frank-pledges” or neighbours under a 
pledge or “borh” to act as bail for each other. The 
borough or *burh" was confined to the precinct of the 
walls, though the town or city might extend to a greater 
distance, or the burgesses might be joint-owners of estates 
outside the lines of defence. There might even be two 
* burhs " side by side if the nature of the locality required 
it. We read in the Chronicle, for instance, of the con- 
struction of the “northern burh” at Hertford in 913, and 
of “burhs” being built five years later on both sides of 
the river at Buckingham; and many other examples will 
be found collected in Kemble's list of the towns. 

Little is known of the civil constitution of the boroughs 
before the Norman Conquest, and even the Domesday 
survey fails to give much information as to their internal 
affairs where the king's rights were not immediately con- 
cerned. It appears indeed that Lincoln and the other 
cities of the Danelagh were almost independent ; an aristo- 
cratic commonwealth in each case was governed by twelve 
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hereditary judges, and the same kind of organization, but 
with a less degree of independence, appeared at Chester 
and Ipswich. The size and the wealth or power of places 
like Canterbury, Taunton, and Sandwich entitled them to 
be treated as separate “hundreds,” and the constitution of 
London must have been based on that of a shire; but, speak- 
ing generally, it may be said that the ordinary boroughs were 
without any powers of self-government. Each borough was 
administered as if it were a township or cluster of town- 
ships, intersected in most cases by a number of separate 
jurisdictions and subject to the obligations of tenure which 
bound many of the burgesses to lordships outside the walls. 
The borough-courts were held by the reeve or bailiff, 
who may have been in many cases elected, but was always 
answerable to an external authority. If the place was of 
mercantile importance it was called a port (from “porta,” 
the city-gate), and the court and its president, as in London, 
Canterbury, and Bath, were styled the ‘ port-mote” and 
* port-reeve," In the smaller boroughs the reeve’s func- 
tions must have resembled those of the steward in the 
ordinary manorial courts. When municipal rights were 
granted by the Plantagenet kings this officer was replaced 
by the “mayor,” whose appearance is always the sign of 
the establishment of an independent commune. The first 
steps toward self-government were taken when the burgesses 
became the owners, as at Oxford and Colchester, of pro- 
perty which they managed in common. But a more 
important source of municipal privilege is to be found in 
the institution of the guilds, which in time acquired the 
control and monopoly of the local commerce, so that in the 
reign of Henry II. the possession of a merchant-guild, or 
“hanse” as it was called in the north, became ‘the 
token of municipal independence,” the guild being in fact 
(if not in theory) the governing body of the town. The 
courts in later times have accordingly held, as in the case 
of Totnes, that the grant of gilda mercatoria implies the 
incorporation of the borough. The guilds appear first in 
a religious form, and date in all probability from the times 
when the neighbours met to drink at the pagan festivals 
or the feasts in honour of the dead. Other voluntary 
associations of the same kind were formed as clubs and 
friendly societies for mutual insurance and defence. The 
“frith-gild” of London, as it existed in the reign of 
Athelstane, and the later “knighten-guild,” the “ thanes’ 
guild” at Cambridge, and the guilds of Canterbury and 
Exeter were all fraternities of this kind, The *chapman- 
guild” (*hanse"- or merchant-guild) was an association on 
the same model but on a larger scale, comprising all the 
traders in the town, and assuming the power to make by- 
laws to regulate all the local business which did not fall 
within the jurisdiction of the regular courts. The London 
knighten-guild, until it was suppressed by Henry I., had 
a legal jurisdiction in the district of Portsoken Ward. 
The ancient descriptions of Winchester mention two 
knighten-guilds where the ** probi homines" were wont to 
drink their guild (^ potabant gildam suam"). The “ gild- 
halla” of the men of Dover is mentioned in Domesday 
Book. When the boroughs were enfranchised as communes 
upon the French model care was taken to confirm and 
establish these trading fraternities as forming the most 
important members of the new corporations. Thus in 
1200 King John granted to the burgesses of Nottingham 
*a merchant-guild with all the liberties and free customs 
which ought to pertain thereto," and the grant to Ipswich 
in the same reign, besides preserving and extending the 
jurisdiction of the twelve * portmen " or capital burgesses, 
provides that the common council shall elect a fit man to 
bealderman of the merchant-guild. The same king granted 
to Dublin the right of having guilds “as in Bristol.” 
York and Beverley had the right to have a * hans-hus" 
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some time before, in the latter case by the grant of Arch- 
bishop Thurstan in the reign of Henry I. 

Another valuable franchise was obtained when the 
boroughs procured a separate assessment of their dues to 
the crown. Except in the case of the most important 
cities, the boroughs were regarded as parts of the counties 
in which they were situate and as answerable accordingly 
to the sheriff It was of the highest importance to the 
burgesses that their share of the county-dues should be 
ascertained, and even before the Norman Conquest it be- 
came the practice for the borough to answer for its own 
dues under the name of jirma burgi. The Domesday 
survey shows that Dover, Sandwich, Bath, Huntingdon, 
and many other boroughs had obtained a privilege of this 
kind. A borough paying its fixed assessment to the king 
or other lord, through the reeve or alderman of the mer- 
chant-guild, was regarded as a single tenant holding the 
borough for years or at will or in perpetuity, according to 
the nature of the contract. When its dues and services 
were assessed in perpetuity the borough was said to be 
* affirmed " or held in fee-farm, and the burgesses were 
thenceforth treated as freeholders by a burgage tenure. 
The only rights remaining to complete their municipal 
independence were attained when the sheriff's jurisdiction 
was ousted and the burgesses were allowed to elect their 
own magistrates to administer justice in the local courts. In 
the reign of Henry IIT. the great lords began to enfranchise 
their boroughs in imitation of the royal example. The 
statute of Quo Warranto in 1290 led to the confirmation 
of these charters by the crown, and the doctrine was soon 
established that none but the king had authority to erect 
& commune. The Scottish boroughs obtained complete 
self-government at an earlier date, King David I. (1124- 
1153) having been anxious to attract commerce, and 
the walled towns having soon been filled with “a crowd 
of willing settlers from southern Britain and Flanders." 
Edinburgh, Stirling, Roxburgh, and Berwick formed an 
important commercial league, “to which the other burghs 
conformed as they came into existence” (Robertson, Farly 
Kings, i. 298). Both in England and Scotland the boroughs, 
whether founded by the crown or by private lords, were 
important elements in the state, and in England both 
classes were summoned to parliament indifferently; in 
1298 a writ was issued for Northallerton, which belonged 
to the bishop of Durham, though by a curious anomaly 
his city of Durham only acquired the franchise by an Act 
passed in 1673. The introduction of the metaphysical 
idea of a corporation may be ascribed to the influence of 
Bracton, who wrote under Henry III. (De Legibus, 57 ; 
Fleta, vi. 13). We find Edward I. in 1284 granting 
franchises to the burgesses and community of Nottingham 
and their ** successors,” the old form being “to the burgesses 
and their heirs.” The practice varied according as the feudal 
or the ecclesiastical way of regarding such grants prevailed, 
until in 1440 the town of Kingston-upon-Hull was incor- 
porated as a body politic according to the modern form. 
The government of the boroughs soon fell to close govern- 
ing bodies, constituted by restraining ordinances, and the 
Stuarts made incessant attempts to obtain the nomination 
even of these smaller bodies. After the fall of the corpora- 
tion of London in 1681 the provincial boroughs lost or 
surrendered their privileges; and, though the charters were 
revived at the Revolution, the narrow and corrupt system 
remained, The commissioners of 1835 reported a general 
and just dissatisfaction with the state of the municipal 
institutions, great distrust of the self-elected councils, and 
discontent under the burden of local taxation for purposes 
which were regarded with suspicion. The reform in 
England followed swiftly on the famous report, and by 
Acts passed soon afterwards the Scotch and Irish boroughs, 
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which had long been subject to the same evils, were recon- 
structed under similar schemes. 

The privileges of the cities in the United States illustrate 
the proposition that the history of every country must 
determine the type of its municipalities. In almost all 
parts of Europe the civic franchises arose out of some treaty 
or contract between the lord and his dependents ; in France, 
however, the character of the corporations was gradually 
modified as the communal system was extended to the 
rural districts. In the United States the French model 
has been followed with the addition of many improvements ; 
and where self-government has been impartially granted to 
the county, the township, and the village the purely muni- 
cipal organization has lost its special significance. It is 
regarded in the American courts as a revocable agency 
established by the State (without contract or consideration 
for the grant) for the purpose of carrying out the necessary 
details of civil government among the inhabitants of an 
urban district. It is considered to have no vested right 
to any of its powers or franchises, which are only allowed 
to exist in furtherance of the design for which the munici- 
pality was constituted, that object being the exercise in 
subordination to the legislature of certain minor powers of 
government over part of the territory of the State (see 
Philadelphia v. Fox, Supreme Court of Pennsylvania Rep., 
vol xiv.). Each city has the general powers of a corpora- 
tion and no others, in the absence of special laws. It has 
executive functions and powers of legislation for civic pur- 
poses, which are vested in the mayor and his subordinate 
officers, but it is not in any other way entrusted with 
judicial authority (see Zhe Political Code of New York, 
titles 4, 5, ss. 947-8). 


Besides the authors cited above and the ordinary historical text-books, see 
Gneist, Self-Government; and the work on Local Government by M. D. Chalmers, 
and the Memoranda by R. S. Wrightthere cited. For France, see Thierry, Lettres 
sur l'histoire de France; Leber, Pouvoir municipal, 1829; Clos, Régime municipal 
dans le Midi, 1853; Rivière, Biens communawur, &c., 1856; Béchard, Droit muni- 
cipal; Savary,Origine du droit municipal,1868. For Spain, consult Marina, Teoria 
de las Cortes, and Ensayo historico-critico, and compare the review on the latter 
work, Edinb. Rev., No. 43. For Germany and Italy, see Wilda, Gildenwesen, 1831 ; 
Hüllmann, Stüdtewesen, 1828; Bethmann-Hollweg, Ursprung der Lombard. Städte- 
Jreiheit, 1816 ; Lambert, Die Entwickelung der Deutschen Stddteverfassung, 1865 ; 
Gaupp, Deutsche Stadtrechte, 1851; Horneyer, Stadtbücher des Mittelalters, 1860 ; 
Gengler, Codex Juris Municipalis, 1867 ; and Maurer, Gesch. der Stádteverfassung 
in Deutschland, 1870-1871. (C. I. E.) 


MUNSTER. See IRELAND. 


MUNSTER, the chief town of the province of West- 
phalia in Prussia and formerly the capital of the important 
bishopric of its own name, lies in a sandy plain about half- 
way between Cologne and Bremen on the Aa, an insigni- 
ficant affluent of the Ems. It is one of the best-preserved 
old towns in Germany, its quaint medizeval character being 
most strongly impressed on the “ prinzipal-markt,” with its 
lofty gabled houses, its arcades, the town-house, a fine 
Gothic building of the 14th century, and many churches. 
Of the latter the most important is the cathedral, one of 
the most original and striking structures in Germany, 
though much disfigured by modern decoration, rebuilt after 
a fire in the 13th and 14th centuries, and exhibiting a 
combination of Romanesque and Gothic forms ; the church 
of St Ludgerus, originally erected in the Romanesque style 
in 1170, was extended in the Gothie style in 1383, with 
a tower terminating in a picturesque lantern; the Lieb- 
frauenkirche is of the 14th century; the old church of St 
Maurice, founded about 1070, was rebnilt in 1859-1862. 
The room in the town-house in which the peace of West- 
phalia was signed in 1648 contains portraits of the am- 
bassadors present at the ceremony. On the tower of St 
Lambert's church (14th century), the upper part of which 
has recently been pulled down as insecure, were hung three 
iron cages in which the bodies of John of Leyden and two 
of his followers were exposed in 1536 (see ANABAPTISTS). 
The old Stadtkeller contains a collection of early German 
paintings. The university of Münster, founded after the 
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Seven Years’ War and closed at the beginning of this cen- 
tury, is now represented by an academy with the rank of a 
university, possessing faculties of philosophy and theology 
(Roman Catholic). In connexion with it are botanical 
and zoological gardens, several scientific collections, and 
a library. The private houses of Miinster afford an ad- 
mirable picture of German domestic architecture in the 
16th, 17th, and 18th centuries,— Gothic, Renaissance, 
and Rococo. 

Miinster is the seat of a Roman Catholic bishop, of the 
headquarters of an army corps, and of the administrative 
and judicial authorities of Westphalia, The Westphalian 
Society of Antiquaries and several other learned bodies also 
have their headquarters here. The population in 1880 
was 40,434, including about 6000 Protestants. The rela- 
tive industrial importance of Münster is no longer main- 
tained, but manufactures of cotton, linen, and woollens, 
candles, leather, &c., are still carried on, and it is the 
centre of a tolerably brisk trade in these products, as well 
as in cattle, Westphalian hams, grain, and books. 


History.—The first historical mention of Münster takes us back 
to the close of the 8th century, when Charlemagne fixed ** Mime- 
gardevoord " as the residence of the newly-appointed bishop of the 
Saxons. The growth of the settlement round the ** Monasterium " 
was slow, owing to its distanee from any navigable river or im- 
portant highway, and it was not till 1180 that it received a 
municipal charter. The name Münster had supplanted the ori- 
ginal one about a century earlier. During the 13th century 
Miinster was one of the most important members of the Hanseatic 
League. At the time of the Reformation the citizens were inclined 
to adopt Protestantism, but the excesses of the ANABAPTISTS (g.v. ) 
led to the armed intervention of the bishop and the forcible suppres- 
sion of all divergence from the ancient faith. The Thirty Years’ 
War,during which Münster suffered most from the Protestant armies, 
was terminated by the peace of Westphalia or Münster, signed in 
the town-hall here on 24th October 1648. The authority of the 
bishops, who seldom residel at Münster, was usually somewhat 
limited, but in 1661 Bishop Bernhard von Galen took the town by 
force, built a eitadel, and deprived the citizens of most of their 
privileges. In the Seven Years War Münster was occupied both 
by the French and by the allied troops. Towards the close of 
last century Münster was recognized as one of the intellectual 
centres of Germany, being the home of Hemsterhuis, Princess 
Gallitzin, F. von Stolberg, Fürstenberg, and other notabilities. 

The bishopric of Münster, which possessed the freedom of the 
empire, embraced an area of 2500 square miles and contained ahout 
350,000 inhabitants. In the 17th century Bishop Galen was of 
such importanee—he supported an army of 20,000 men—that his 
allianee was sought by the English in 1665 in the war against 
Holland. The bishopric was secularized and annexed to Prussia 
in 1803. 

Comp. Geisberg, Merkwürdigkeite: der Stadt Münster (6th ed., 1877); Erhard, 
Geschichte Miinsters (1837). 

MUNSTER, SEBAsTIAN (1489-1552), Hebraist, geo- 
grapher, and mathematician, was born at Ingelheim in the 
Palatinate in 1489. After studying at Heidelberg and 
Tiibingen, he entered the Franciscan order, but abandoned 
it for Lutheranism about 1529. Shortly afterwards he 
was appointed court preacher at Heidelberg, where also he 
lectured in Hebrew and Old Testament exegesis. From 
1536 he taught at Basel, where he died of the plague on 
23d May 1552. He was described on his tombstone as 
the Ezra and the Strabo of the Germans. 


Miinster, a disciple of Elias Levita, was the first German to edit 
the Hebrew Bible (2 vols. fol., Basel, 1534-1535) ; this edition was 
aecompanied by a new Latin translation and a large number of 
annotations. He published more than one Hebrew grammar, and 
was the first to prepare a Grammatica Chaldaica (Basel, 1527). His 
lexieographical labours included a Dictionarium Chaldaicum (1527) 
and a Dictionarium Trilingue (Latin, Greek, and Hebrew, 1530). 
One of Münster's best-known works was a geography book (Cosmo- 
graphia Universalis, fol., Basel, 1544), whieh was often reprinted 
in Latin and frequently translated into German. Among his other 
writings (for which see the Biogr. Générale) are a treatise on dialling 
(Horologiographia, Basel, 1531), one on the planetary motions 
(Organum Uranicum, 1536), and a volume entitled udimenta 
Mathematica (Basel, 1551). The notes on the Old Testament are 
Incorporated in the Critici Sacri. 


MUNTJAK, one of the native names, now generally 
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adopted in European languages, for a small group of Deer, 
the members of which are indigenous to the southern and 
eastern parts of Asia and the adjacent islands, and which 
are separated by very marked characters from all their 
allies. They are also called “ Kijang” or “ Kidjang," and 
constitute the genus Cervudus of Blainville and most zoolo- 
gists, Stylocerus of Hamilton Smith, and Prox of Ogilby. 
They are all of small size compared with the majority of 
Deer, and have long bodies and rather short limbs and neck. 
The antlers, which as in most Deer are present in the male 
only, are small and simple, and the main stem or beam 
after giving off a very short brow-antler inclines back- 
wards and upwards, is unbranched and pointed, and when 
fully developed curves inwards and somewhat downwards 
at the tip. These small antlers are supported upon 
pedicles or permanent processes of the frontal bones, longer 
than in any other Deer, and the front edges of which are 
continued downwards as strong ridges passing along the 
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sides of the face above the orbits, and serving to protect 
the large frontal cutaneous glands which lie on their inner 
sides. 
the large anteorbital gland or crumen, is of great depth 
and extent. The upper canine teeth of the males are 
strongly developed and sharp, curving downwards, back- 
wards, and outwards, projecting visibly outside the mouth 
as tusks, and loosely implanted in their sockets. In the 
females they are very much smaller. The limbs exhibit 
several structural peculiarities not found in other Deer. 
The lateral digits of both fore and hind fect are very little 
developed, the hoofs alone being present and their bony 
supports (found in all other Deer) wanting. In the tarsus 
the navicular, cuboid, and ectocuneiform bones are united. 

The Muntjaks are solitary animals, very rarely even 
two being seen together. They are fond of hilly ground 
covered with forests, in the dense thickets of which they 
pass most of their time, only coming to the skirts of the 
woods at morning and evening to graze. They carry the 
head and neck low and the hind-quarters high, their action 
in running being peculiar and not very elegant, somewhat 
resembling the pace of a sheep, hence in southern India 
they bear the popular but erroneous name of ‘jungle 
sheep.” Though with no power of sustained speed or ex- 
tensive leap, they are remarkable for flexibility of body 
and facility of creeping through tangled underwood. 
Another popular name with Indian sportsmen is “ barking 
deer,” which is given on account of their alarm-cry, a kind 
of short shrill bark, like that of a fox but louder, which 
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may often be heard in the jungles they frequent both by 
day and by night. When attacked by dogs the males use 
their sharp canine teeth with great vigour, inflicting upon 
their opponents deep and even dangerous wounds. 

There is some difference of opinion among zoologists as to the 
number of species of the genus Cervulus. Sir Victor Brooke, who 
investigated this question in 1878 (see Proceedings of the Zoological 
Society of London for that year, p. 898), came to the conclusion 
that there are certainly three which are qnite well marked. 

1. C. muntjae, found in British India, Burmah, the Malay Pen- 
insula, Sumatra, Java, Hainan, Banca, and Borneo. The general 
colour is a bright yellowish red, darker in the upper parts of the 
back ; the fore-legs from the shoulder downwards and the lower 

art of the hind legs, dark bluish brown; anterior parts of the 
ace from the muzzle to between the eyes, brown—a blackish line 
running up the inside of each frontal pedestal; chin, throat, 
inside of hind legs, and under surface of tail, white. The female 
has a black bristly tuft of hair on the spot from which the pedicles 
of the antlers of the male grow. The average length of the male, 
according to Jerdon, is 33 feet, tail 7 inches, height 26 to 28 inches. 
The female is a little smaller. The specimens from Java, Sumatra, 
and Borneo are of larger size than those from the mainland, and 
may possibly be of distinct species or race. 

2. C. lacrymans of Milne-Edwards, or Sclater's Muntjak of Swin- 
hoe, from Moupin, and near Hangchow, China. 

8. O. reevesi, a very small species from southern China. 

Although the limbs of the modern genus Cervulus have attained 
a considerable degree of specialization, the characters of the cranium, 
autlers, and teeth are primitive, and almost exactly reproduce 
those of an extinct deer of the middle Miocene period, the remains 
of which are fonnd abundantly at Sansan in the sonth of France 
and Steinheim in Würtemberg, which has been deseribed under 
the names of Dicrocerus elegans and Cervus furcatus (sce Die Fauna 
von Steinheim, by Oscar Fraas, Stuttgart, 1870). 


MUNZER, Tuomas(1490-1525),was born of poor parents 
at Stolberg in the Harz in 1490, was educated at Halle 
and Leipsic, where he graduated in 1515, was a teacher 
in the Martini gymnasium in Brunswick in 1517, and was 
appointed in the beginning of 1520 preacher in the church 
of St Mary at Zwickau. There he became the opponent 
of the friars on the one hand and of the humanist reformers 
on the other, while his eloquence, combined with his 
Christian socialism, gave him great power over the people. 
The weavers in Zwickau, who formed the most important 
trade in the town, were greatly influenced by Nicolas Storch, 
a man whose views were not unlike those of Miinzer, and 
who had been in close communication with those various 
communities in Bohemia who represented the Taborites, 
the Waldenses, and the Bohemian Brethren. Along with 
Storch, Miinzer formed a society governed by twelve 
apostles and seventy-two disciples, and in secret conventicles 
proclaimed the revelations of the Holy Spirit which he and 
some of his disciples claimed to possess. When the society 
became known conflicts arose with the civil and ecclesi- 
astical authorities, but Miinzer and Storch seem to have 
maintained their position. In September 1521 Münzer 
and several of his disciples began making preaching tours. 
Storch went to Wittenberg (see LuTRER),while Münzer went 
through Bohemia, then by Silesia to Brandenburg and 
Saxony. He and his followers were fiercely opposed by 
Luther, who often asked the princes of the lands in which 
they appeared to banish them from their territories. In 
1524 Münzer was in Thuringia and in south Germany. 
Wherever he went his Christian socialism was welcomed by 
the oppressed peasantry, who were encouraged to rise in 
the insurrection (Peasants’ War) which ended so disastrously 
for them at Mühlhausen, 1525. After the battle Münzer 
was taken prisoner and executed. 

Miinzer was a successor in the 16th century of those 
enthusiastic sectaries the medieval disciples of St Francis 
of Assisi, who combined intense sympathy with the lot of 
the poor with strange semi-pantheist notions and ideas of 
a visible theocracy. 


See Seidemann, Thomas Münzer, eine Biographie, Dresden, 1842 ; 
Ranke, Deutsche Geschichte im Zeitalter der Reformation, ii. ; Jorg, 
Deutschland in der Revolutionsperiods von 1522-26. 
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MUNZINGER, Werner (1832-1875), African traveller 
and linguist, was born at Olten in Switzerland, 4th April 
1832. After studying at Bern, Munich, and Paris, he 
went to Egypt in 1852 and spent a year in Cairo studying 
the language. Entering a French mercantile house, he went 
as leader of a trading expedition to various parts of the 
Red Sea, fixing his quarters at Massowah in 1854 to 1855, 
where he acted as French consul. In 1855 he removed to 
Keren, the chief town of the Bogos, in the north of 
Abyssinia, which country he explored in all directions 
during the next six years. In 1861 he joined the expedi- 
tion under Heuglin to Central Africa, but separated from 
it in November in northern Abyssinia, proceeding along 
the Gash and Atbara to Khartüm, and thence in 1862 to 
Kordofán, failing, however, in his attempt to reach Darfur 
and Wadai, having meantime succeeded Heuglin as leader 
of the German African expedition. After a short stay in 
Europe in 1863, Munzinger returned to the north and 
north-east borderlands of Abyssinia, and in 1865 was 
appointed British consul at Massowah, rendering valuable 
aid to the English Abyssinian expedition in 1867, among 
other things exploring the almost unknown Afar country. 
In acknowledgment of his services he received the honour 
of C.B. In 1868 he was appointed French consul, and 
in 1871 by the khedive governor of Massowah with*the 
title of “bey.” In 1870, with Captain Miles, Munzinger 
visited the interior of southern Arabia. As governor of 
Massowah he annexed to Egypt a part of northern 
Abyssinia, and in 1872 was made pasha and governor- 
general of the eastern Sudan. In an expedition from 
Tajurra Bay to the kingdom of Shoa, Munzinger was killed, 
along with his wife and many of his companions, in an 
attack by a body of Gallas on 14th November 1875, in 
the neighbourhood of Lake Assal. 


Munzinger's contributions to our knowledge of the country, 
people, and languages of north-eastern Africa are of solid value. 
See Proc. R. G. S., vol. xiii. ; Jl. R. G. S., vols. xxxix., xli., and 
xlvi. (obituary notiee); Petermann’s Mittheilungen for 1858, 1867, 
1872, et sg.; Dietschi and Weber, Werner Munzinger, ein 
Lebensbild (1875). Munzinger published the following works :— 
Sitten und Recht der Bogos (1859) ; Ostafrikanische Studien (1864) ; 
Die deutsehe Expedition in Ostafrika (1865) ; Vocabulaire de la 
Langue de Tigré (1865), besides papers in the geographical serials 
referred to, and a memoir on the northern borders of Abyssinia in 
the Zeitschrift für allgemeine Erdkunde, new series, iii. 


MURADABAD, or MoRADABAD, a district in the lieu- 
tenant-governorship of the North-Western Provinces of 
India, lying between 28° 13' and 29° 15' N. lat. and 78° 
T and 79° 2' E. long., is bounded on the N. by Bijnaur 
and the Tarái, on the E. by Rampur state, on the S. by 
Budáun, and on the W. by the Ganges. The area is 2284 
square miles. It lies within the great Gangetic plain, and 
is demarcated into three subdivisions by the rivers Rám- 
gangá and Sót. The eastern tract consists of a submontane 
country, with an elevation slightly greater than the plain 
below, and is traversed by numerous streams descending 
from the Himálayas. The central portion consists of a 
level central plain descending at each end into the valleys of 
the Rámgangá and Sót. The western section has a gentle 
slope towards the Ganges, with a rapid dip into the low- 
lands a few miles from the bank of the great river. The 
district is well wooded throughout, and mango groves 
abound in the neighbourhood of the flourishing villages 
which cluster thickly over its whole surface. Cultivation 
has spread over almost every part, patches of jungle rarely 
occurring, and only a few stray pieces of sandy soil or «sar 
waste being found among the uplands. Shallow lakes 
(jhils) are found at intervals, and are in every case utilized 
for irrigation. The district as a whole consists of a well- 
tilled and somewhat monotonous alluvial plain, unrelieved 
by any striking natural features. 

The census of 1881 returned the population of the district, ex- 
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clusive of non-Asiatics, at 1,155,173 (males 610,291, females 544,882), 
Hindus numbering 767,844, Mohammedans 384,713, and native 
Christians 1877. Murádábád contains five municipal towns, viz., 
Murádábád, 67,387; Amroha, 36,145; Sambhal, 35,196; Chan- 
dausi, 27,521; Dhanaura, 5204. The total area under cultivation in 
1881-82 amounted to 1291 square miles, the staple crops being millets, 
wheat, pulses, and sugar-cane. As a whole the people are well off 
and live better than the peasantry in other districts. The labourers 
too have prospered, wages having risen considerably of late years. 
About two-sevenths of the cultivators possess hereditary rights, 
the remainder hold as tenants-at-will Floods upon the Ganges 
and Rámgangá cause much damage to the erops, and the district 
is liable to famine caused by drought. The last famine in 1868-69 
was due to the failure of the rainfall, but with the aid of Govern- 
ment relief the difficulty was tided over without serious losses. 
The chief exports are grain and sugar-cane. The main line of the 
Oudh and Rohilkhand railway crosses the district ; there are also 
654 miles of good road. The total revenue of Murádábád in 1881-82 
amounted to 1,775,303 rupees, of which 1,399,450 were derived 
froin the land-tax. Education was carried on in 1881 by means of 
181 schools, with an aggregate of 5496 pupils. The climate is geu- 
erally healthy, exeept in the submontane traet bordering on the 
Tarai and in the lowlands of the Ganges and Sot. The average 
annual rainfall in the ten years ending 1870 was 37:6 inches. ‘The 
annual mean temperature is 74°:5 Fahr., the lowest monthly mean 
being 56° in January, and the highest 86? in June. 

For the early history of Muradabad see BAnzLr. It passed into 
the possession of the British in 1801, and in 1857 joined in the 
general rebellion of that year. Order was restored early in May 1858. 

MuRÁDÁBAD, town and headquarters of the above dis- 
trict, is situated on the right bank of the Rámgangá river 
(28° 49' N. lat, 78° 49' E. long), with a population in 
1881 of 67,387, of whom 34,584 were males, and 32,803 
females. It was founded in 1625 by Rustám Khan, who 
built the fort which overhangs the river bank. The town 
forms a large centre of trade in country produce. The 
engraved metal-ware of Murádábád has lately attracted 
much attention, the total value of the annual output being 
about 31 lakhs of rupees. 

MURANA is the name of an eel common in the 
Mediterranean, and highly esteemed by the ancient 
Romans; it was afterwards applied to the whole genus 
of fishes to which the Mediterranean species belongs, and 
which is abundantly represented in tropical and sub- 
tropical seas, especially in rocky parts or on coral reefs. 
Some ninety species are known. In the majority a long 


Muræna picta, from the Indo-Pacific. — 


fin runs from the head along the back, round the tail to 
the vent, but all are destitute of pectoral and ventral fins. 
The skin is sealeless and perfectly smooth, in many species 
ornamented with a pretty pattern of very varied and bright 
colours, so that these fishes are frequently mistaken for 
snakes. The mouth is wide, the jaws strong and armed with 
formidable, generally sharply-pointed, teeth, which enable 
the Murena not only to seize its prey (which chiefly con- 
sists of other fishes) but also to inflict serious, and even 
sometimes dangerous, wounds on its enemies. It readily 
attacks persons who approach its places of concealment in 
shallow water, and is therefore justly feared by fishermen. 
XVII. — 5 


Plate I. 
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Some of the tropical Murænas exceed a length of 10 
feet, but most of the species, among them the Mediter- 
ranean species, attain to only half that length. The latter, 
the * Morena" of the Italians and the Muræna helena of 
ichthyologists, was considered by the ancient Romans to 
be one of the greatest delicacies, and was kept in large 


MURAL DE 


HERE is scarcely one of the numerous branches of 

decorative art which has not at some time or other 

been applied to the ornamenting of wall-surfaces. It will 

be convenient to classify the various methods under dif- 
ferent heads.! 

I. Reliefs sculptured in Marble or Stone.—This is the 
oldest method of wall-decoration, of which numerous ex- 
amples still exist. The tombs and temples of Egypt are 
very rich in this kind of mural ornament of various dates, 
extending over the enormous period of nearly 5000 years. 
These sculptures are, as a rule, carved in very low relief ; 
in many cases they are ‘‘counter-sunk,” that is, the most 
projecting parts of the figures do not extend beyond the 
flat surface of the ground. Some unfinished reliefs dis- 
covered in the rock-cut tombs of Thebes show the 
manner in which the sculptor set to work. The plain 
surface of the stone was marked out by red lines into a 
number of squares of equal size. The use of this was 
probably twofold : first, as a guide in enlarging the design 
from a sinall drawing, a method still commonly practised ; 
second, to help the artist to draw his figures with just 
proportions, following the very strict canons which were laid 
down by the Egyptians. No excessive realism or indi- 
viduality of style arising from a careful study of the life- 
model was permitted. When the surface had been covered 
with these squares, the artist drew with a brush dipped in 
red the outlines of his relief, and then cut round them 
with his chisel. 

When the relief was finished, it was, as a rule, entirely 
painted over with much minuteness and great variety of 
colours. More rarely the ground was left the natural tint 
of the stone or marble, and only the figures and hiero- 
glyphs painted. In the case of sculpture in hard basalt 
or granite the painting appears often to have been omitted 
altogether. The utter absence of perspective effects and 
the severe self-restraint of the sculptors in the matter of 
composition show a keen sense of artistie fitness in this 
kind of decoration. That the stern rigidity of these 
sculptured pictures did not in any way arise from want 
of skill or observation of nature on the part of the artists 
is at once apparent when we examine their representations 
of birds and animals; with the most unerring skill and 
precision the special characteristics of each creature and 
species were caught by the ancient Egyptian and repro- 
duced in stone or colour, not literally, but in a half-symbolic 
way, suggesting exactly those peculiarities of form, plum- 
age, or movement which are the essence and “ differentia " 
of each, all other ideas bearing less directly on the point 
being carefully eliminated. 

The subjects of these great mural sculptures are endless 
in their variety ; almost every possible incident in man’s 
life here or beyond the grave is reproduced with the closest 
attention to detail. The tomb of Tih at Sakkarah (about 
4500 B.c.) has some of the finest and earliest specimens 
of these mural sculptures, especially rich in illustrations 
of the every-day domestic life and occupations of the 
Egyptians. The later tombs, as a rule, have sculptures 


; See also Fresco, Mosaic, Kásní, and TAPESTRY. 
During the earliest times—more than 4000 years before our era 
—theie appear to have been exceptions to this rule. 
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ponds and aquaria. It is not confined to the coasts of 
southern Europe, but is spread over the Indian Ocean, 
and is not uncommon on the coasts of Australia. Its body 
is generally of a rich brown, beautifully marked with large 
yellowish spots, each of which contains smaller brown 
spots. 


C ORTA X SQ N 


depicting the religious ritual and belief of the people, and 
the temples combine these hieratic subjects with the history 
of the reigns and victories of the Egyptian kings. 

The above remarks as to style and manner of execution 
may be applied also to the wall-sculptures from the royal 
palaces of Nineveh and Babylon, the finest of which are 
shown by inscriptions to date from the time of Sennacherib 
to that of Sardanapalus (from 705 to 625 B.c.). These are 
carved in very low relief with almost gem-like delicacy of 
detail on enormous slabs of white marble. The sacred sub- 
jects, generally representing the king worshipping onc of the 
numerous Assyrian gods, are mostly large, often colossal in 
scale. The other subjects, illustrating the life and amuse- 
ments of the king, his prowess in war or hunting, or long 
proeessions of prisoners and tribute-bearers coming to do 
him homage, are generally smaller and in some cases 
very minute in scale (fig. 1). The arrangement of these 


Sardanapalus at Nineveh. 


reliefs in long horizontal bands, and their reserved con- 
ventional treatment are somewhat similar to those of ancient 
Egypt, but they show a closer attention to anatomical 
truth and a greater love for strong dramatic effect than 
any of the Egyptian reliefs. As in the art of Egypt, birds 
and animals are treated with far greater realism than 
human figures. The plastic art of no period or country 
has ever surpassed in skill and life-like truth the Assyrian 
reliefs of horses, mules, hounds, goats, lions, and many 
other animals, A relief in the British Museum, represent- 
ing a lioness wounded by an arrow in her spine and 
dragging helplessly her paralysed hind legs, affords an 
example of wonderful truth and pathos. Very remarkable 
technical skill is shown in all these sculptures by the way 
in which the sculptors have obtained the utmost amount 
of effect with the smallest possible amount of relief (sce 


| BABYLONIA, vol. iii, p. 190), in this respect calling strongly 
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to mind a similar peculiarity in the work of the Florentine 
Donatello. 

The palace at Mashita on the hajj road in Moab, built 
by the Sasanian Chosroes II. (614-627 a.p.), is ornamented 
on the exterior with very beautiful surface sculpture in 
stone. The designs of this are of peculiar interest as 
forming an evident link between Assyrian and Byzantine 
art, and they are not remotely connected with the decora- 
tion on Moslem buildings of comparatively modern date.! 

Especially in Italy during the Middle Ages a similar 
treatment of marble in low relief was frequently used for 
wall-decoration. The most notable cxample is the beauti- 
ful series of reliefs on the west front of Orvieto cathedral, 
the work of Giovanni Pisano and his pupils in the early 
part of the 14th century. These are small reliefs, illustra- 
tive of the Old and New Testaments, of most graceful design 
and skilful execution. A growth of branching foliage 
serves to unite and frame the tiers of subjects. 

Of a widely different class, but of considerable import- 
ance in the history of mural decoration, are the very 
beautiful reliefs, sculptured in stone and marble, with 
which Moslem buildings in many parts of the world are 
ornamented. These are mostly geometrical patterns of 
great intricacy and beauty, which cover large surfaces, fre- 
quently broken up into panels by bands of more flowing 
ornament or Arabie inscriptions. "The mosques of Cairo, 
India, and Persia, and the domestic Moslem buildings of 
Spain are extremely rich in this magnificent method of 
decoration. In western Europe, especially during the 
15th century, stone panelled-work with rich tracery 
formed a large part of the scheme of decoration in all the 
more splendid buildings. Akin to this, though without 
actual relief, is the very sumptuous stone tracery,—inlaid 
flush into rough flint walls, —which was a mode of ornament 
largely used for enriching the exteriors of churches in the 
counties of Norfolk and Suffolk. It is almost peculiar to 
that district, and is an admirable example of the skill and 
taste with which the medieval builders adapted their 
method of ornamentation to the materials which came 
naturally to hand.? 

2. Marble Veneer.—Another widely-used method of 
mural decoration has been the application of thin marble 
linings to wall-surfaces, the decorative effect being pro- 
duced by the natural beauty of the marble itself and not 
by sculptured reliefs. One of the oldest buildings in the 
world, the so-called “Temple of the Sphinx ” among the 
Gizeh pyramids, is built of great blocks of granite, the 
inside of the rooms being lined with slabs of beautiful 
semi-transparent African alabaster about 3 inches thick. 
In the lst century very thin veneers of richly-coloured 
marbles were largely used by the Romans to decorate 
brick and stone walls. Pliny (Z/. N., xxxvi. 6) speaks of 
this practice as being a new and degenerate invention in 
his time. Many examples exist at Pompeii and in other 
Roman buildings. Numerous Byzantine churches, such 
as St Saviour’s at Constantinople, and St George's, Thes- 
salonica, have the lower part of the internal walls richly 


! Among the Mashita carvings oecurs that oldest and most widely 
spread of all forms of Aryan ornament—the sacred tree between two 
animals. The sculptured slab over the ''lion-gate" at Mycenæ has 
the other common variety of this motive—the fire-altar between the 
beasts. These designs, occasionally varied by figures of human wor- 
shippers instead of the beasts, survived in a most extraordinary way 
long after their meaning had been forgotten ; even down to the present 
day in some form or other they frequently appear on carpets and other 
textiles of Oriental manufacture. ^ 

2 Wilkinson, Anc. Egypt. (1847); Descr. de l Egypte (Paris, 1809, 
et sq.) ; Layard, Monuments of Nincveh (1849-53); Botta, Mon. 
de Ninive (1847-50) ; Texier, L'Arménie, la Perse, &c. (1840-52) ; 
Gruner, Die Bas-reliefs . . . zu Orvieto (1858) ; Champollion, Mon. 
de U Égypte (1835-45) ; Mariette, Descr. de Denderah ue 15); Ros- 
sellino, Monumenti d Egitto, 1896. 
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ornamented in this way. It was commonly used to form 
a dado, the upper part of the building being covered with 
mosaic. The cathedral of Monreale and other Siculo- 
Norman buildings owe a great deal of their splendour to 
these linings of richly-variegated marbles. In most cases 
the main surface is of light-coloured marble or alabaster, 
inlaid bands of darker tint or coloured mosaic being used 
to divide the surface into panels. The peculiar Italian- 
Gothic of northern and central Italy during the 14th and 
15th centuries, and at Venice some centuries earlier, relied 
greatly for its effects on this treatment of marble. St 
Mark's at Venice and the cathedral of Florence are mag- 
nificent examples of this work used externally. It is in 
every case a mere skin, and is in no way connected with 
the stability of the structure. Doth inside and out most 
of the richest examples of Moslem architecture owe much 
to this method of decoration ; the mosques and palaces of 
India and Persia are in many cases completely lined with 
the most lustrous and brilliant sorts of marble, of con- 
trasting tints arranged and fitted together with consummate 
skill and knowledge of harmony. 

3. Wall-Linings of Glazed Bricks ov Tiles.—This is a 
very important class of decoration, and from its almost 
imperishable nature, its richness of colour, and its brilliance 
of surface is capable of producing a splendour of effect 
that can only be rivalled by glass mosaics. In the less 
important form—that of bricks modelled or stamped in 
relief with figures and inscriptions, and then coated with 
a brilliant colour in siliceous enamel—it was largely used 
by the ancient Egyptians and Assyrians as well as by the 
later Sasanians of Persia. In the 11th and 12th centuries 
the Moslems of Persia brought this art to great perfection, 
and used it on a large scale, chiefly, though not invariably, 
for internal walls. The main surfaces were covered by 
thick earthenware tiles, overlaid with a white enamel. 
These were not rectangular, but of various shapes, mostly 
some form of a star, arranged so as to fit closely together. 
Very delicate and minute patterns were then painted on 
the tiles, after the first firing, in a copper-like colour with 
strong metallic lustre, produced by the deoxidization of 
a inetallic salt in the process of the second firing. Bands 
and friezes with Arabie inscriptions, modelled boldly in 
high relief, were used to break up the monotony of the 
surface. In these, as a rule, the projecting letters were 
painted blue, and the flat ground enriched with very 
minute patterns in the lustre-colour. This combination 
of bold relief and delicate painting produces great vigour 
and richness of effect, equally telling whether viewed in 
the mass or closely examined tile by tile. In the 15th 
century lustre-colours, though still largely employed fer 
plates, vases, and other vessels, especially in Spain, were 
but little used for tiles; and another class of ware, rich 
in the variety and brilliance of its colours, was extensively 
used by Moslem builders all over the Mohammedan world. 
The most sumptuous sorts of tiles used for wall coverings 
are those of the so-called ** Rhodian " and Damascus wares, 
the work of Persian potters at many places. Those made 
at Rhodes are coarsely executed in comparison with the 
produce of the older potteries at Ispahan and Damascus 
(see PorrERY). These are rectangular tiles of earthenware, 
covered with a white “slip” and painted in the most 
brilliant colours with slightly conventionalized representa- 
tions of various flowers, especially the rose, the hyacinth, 
and the carnation. The red used is a very rich harmonious 
colour, applied in considerable body, so as to stand out in 
slight relief. Another class of design is more geometrical, 
forming regular repeats; but the most beautiful composi- 


tions are those in which the natural growth of trees and 


flowers is imitated, the branches and blossoms spreading 
freely over a large surface covered by hundreds of tiles 
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without any repetition. One of the finest examples is the 
* Mecca wall” in the mosque of lbráhím Agha, Cairo; and 
other Egyptian mosques are adorned in the same magnifi- 
cent way (fig. 2). Another variety, the special production 
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Cairo, 10 inches square. 


of Damascus, has the design almost entirely executed ii 
blue. It was about the year 1600 a.D., in the reign of 
Shah Abbas L, that this class of pottery was brought to 
greatest perfection, and it is in Persia that the most magni- 
ficent examples of its use are to be found. Nothing c can 
surpass the splendour of effect produced by these tile- 
coverings, varieties of which, dating from the 12th to the 


17th centuries, were largely used in all the chief buildings . 


of Persia. The most remarkable examples for beauty of 
design and extent of surface covered by these tiles arc 
the mosque at Tabriz, built by Ali Khoja in the 12th 
century, the ruined tomb of Sultan Khodabend (1303- 
1316 a.D.) at Sultanieh, the palace of Shah Abbas I. and 
the tomb of Abbas II. (ob. 1666 4.p.) at Ispahan, all of 
which buildings are covered almost entirely inside and out 
with this magnificent sort of decoration. 

Another important class of wall-tiles are those manu- 
factured by the Spanish Moors, called “azulejos,” especially 
during the 14th century. These are in a very different 
style, being designed to suggest or imitate mosaic. They 
have intricate interlacing geometrical patterns marked out 
by lines in slight relief; brilliant enamel colours were 
then burned into the tile, the projecting lines forming 
boundaries for the pigments, A very rich effect is pro- 
duced by this combination of relief and colour. They are 

mainly used for dados about 4 feet high, often surmounted 
by a band of tiles with painted inscriptions, The Alham- 
bra and Generalife palaces at Granada, begun in the I3th 
century, but mainly built and decorated by Yüsuf I. and 
Mohammed V. (1333-1391 4.5.), and the Alcazar at Seville 
have the most beautiful examples of these “azulejos.” 
The latter building chiefly owes its decorations to Pedro 
the Cruel (1364 4.D.), who employed Moorish workmen 
for its tile-coverings and other ornaments. Many other 
buildings in southern Spain are enriched in the same way, 
some as late as the 16th century. 

Almost peculiar to Spain are a variety of wall-tile the 
work of Italians in the 16th and 17th centuries. These 
are effective, though rather coarsely painted, and have a 
rich yellow as the predominant colour. The Casa de 
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Pilatos and Isabel’s chapel in the Alcazar palace, both at 
Seville, have the best specimens of these, dating abont 
the year 1500. In other Western countries tiles have been 
used more for pavements than for wall-decoration.! 

4. Wall-Coverings of Hard Stucco, frequently enriched with 
Reliefs.—The Greeks and Romans possessed the secret of 
making a very beautiful hard kind of stucco, creamy in 
colour, and capable of receiving a polish like that of 
marble ; it would stand exposure to the weather. Those of 
the early Greek temples which were built, not of marble, 
but of stone, such as the Doric temples at /Egina, Phiga- 
leia, Pæstum, and Agrigentum, were all entirely coated 
inside and out with this beautiful material—itself pleasant 
both in texture and hue, and an admirable surface for the 
further polychromatic decoration with which all Greck 
buildings seem to have been ornamented. Another highly 
artistic use of stucco among the Greeks and Romans for 
the interiors of buildings consisted in covering the walls 
and vaults with a smooth coat, on which while still wet 
the outlines of figures, groups, and other ornaments were 
sketched with a point; more stucco was then applied in 
lumps and rapidly modelled into delicate reliefs before it 
had time to set. Some tombs in Magna Grecia of the 
4th century B.C. are decorated in this way with figures 
of nymphs, cupids, animals, and wreaths, all of which are 
models of grace and elegance, both in form and action, 
and extremely remarkable for the dexterous way in which 
a few rapid touches of the modelling tool or thumb have 
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produced a work of the highest artistic beauty and spirit 
(fig. 3). Roman specimens of this sort of decoration 
are very common, fine examples have been found in the 
baths of Titus and numerous tombs near Rome, as well 


1 See Layard, Nineveh; Texier, L' Arménie, &c.; Prisse d'Avennes 
and Bourgoin, LZ’ Art Arabe (1869-77) ; Hessemer, Arabische Bau- 
Verzierungen (1853); Owen Jones, Alhambra (1842); Murphy, 
Arabian Antiquities of Spain (1813) ; Monumentos Arquitectonicos de 
Espasia (1859-82), article ** Alhambra”; Parvillée, Architect. ct décor. 
Turques, xi Siècle (1874) ; Coste, Mon. mod. de la Perse (1867). 
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as in many of the houses of Pompeii. These are mostly 
executed with great skill and frequently with good taste, 
though in some cases, especially at Pompeii, elaborate 
architectural compositions with awkward attempts at 
effects of violent perspective, modelled in slight relief on 
flat wall-surfaces, produce a very unpleasing effect. Other 
Pompeian examples, where the surface is divided into flat 
panels, each containing a figure or group, have great merit 
for their delicate richness of effect, without offending 
against the canons of wall-decoration, one of the first 
conditions of which is that no attempt should be made 
to disguise the fact of its being a solid wall and a flat 
surface. 

The Moslem architects of the Middle Ages, who excelled 
in almost all possible methods of mural decoration, made 
great use of stucco ornament in the most elaborate and 
magnificent way, both for external and internal walls. 
The stucco is modelled in high or low relief in great variety 
of geometrical patterns, of wonderful beauty and richness, 
alternating with bands of more flowing ornament, or long 
Arabic inscriptions. Many of their buildings, such as the 
mosque of Tulún at Cairo (879 A.D.), owe nearly all their 
beauty to this fine stucco work, the purely architectural 
shell of the structure being often quite simple and devoid 
of ornament. These stucco reliefs were, as a rule, further 


decorated with delicate painting in gold and colours, pro- 
ducing an effect of indescribable beauty and splendour. 
The Moorish tower at Segovia in Spain is a good example 


* In 


Fic, 4.—Stueco Wall-Helief, from the Alhambra. 


of this class of ornament used externally. With the 
exception of a few bands of brick and the stone quoins 
at the angles, the whole exterior of the tower is covered 
with a network of stucco reliefs in simple geometrical 
patterns. The Alhambra at Granada and the Alcazar at 
Seville have the richest examples of this work, both in the 
delicate intricacy of the designs and in the brilliant colours 
with which they are painted. The lower part of the walls 
is lined with marble or tiles to a height of about 4 feet, and 
above that in many cases the whole surface is encrusted 
with these reliefs, the varied surface of which, by pro- 
ducing endless gradations of shadow, takes away any 
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possible harshness or over-gaudiness from the brilliance of 
the gold and eolours (fig. 4).! 

During the 16th century, and even earlier, stucco wall- 
reliefs were used with considerable skill and decorative 
effect in Italy, England, and other Western countries. Per- 
haps the most graceful examples are the reliefs with which 
Vasari in the 16th century encrusted pillars and other 
parts of the court in the Florentine Palazzo Vecchio, built 
of plain stone by Michelozzi in 1454. These are very beau- 
tiful reliefs, some of flowing vines and other plants winding 
spirally round the columns. The English examples of this 
work are very effectively designed, though coarser in exe- 
cution. The outside of an old half-timbered house in the 
market-place at Newark-upon- Trent has high reliefs in 
stucco of canopied figures, dating from the end of the 15th 
century. The counties of Essex and Suffolk are very rich 
in examples of this work used externally ; and many 16th- 
century houses in England have fine internal stucco de- 
coration, especially Hardwicke Hall (Derbyshire), one of 
the rooms of which has the upper part of the wall en- 
riched with life-sized stucco figures in high relief, forming 
a deep frieze all round. The best English stucco work of 
this sort is very remarkable for its freedom and spirit of 
design, as well as for certain grace of line, which is a sur- 
vival of the old medieval sense of beauty, then rapidly 
passing away. 

5. Sgrafito.—This is a variety of stucco work used chiefly 
in Italy from the 16th century downwards, and employed 
only for exteriors of buildings, especially the palaces of 
Tuscany and northern Italy. The process is this. The 
wall is covered with a coat of stucco made black by an 
admixture of charcoal; over this a second very thin coat 
of white stucco is laid. When it is all hard the design is 
produced by cutting and scratching away the white skin, 
so as to show the black under-coat. Thus the drawing 
appears in black on a white ground. This work is effective 
at a distance, as it requires a bold style of handling, in 
which the shadows are indicated by cross-hatched lines 
more or less near together.  Flowing arabesques mixed 
with grotesque figures occur most frequently in sgraffito. 


| It is still largely practised in northern Italy, and has been 


used with success in the external decoration of the South 
Kensington Academy of Music. 

6. Stamped Leather.—This was a very magnificent and 
expensive form of wall-hanging, chiefly used during the 
16th and 17th centuries. Skins, generally of goats or calves, 
were well tanned and cut into rectangular shapes. They 
were then covered with silver leaf, which was varnished 
with a transparent yellow lacquer, making the silver look 
like gold. The skins were then stamped or embossed with 
patterns in relief, formed by heavy pressure from metal dies, 
one in relief and the other sunk. The reliefs were then 
painted by hand in many colours, generally brilliant in tone. 
Italy and Spain (especially Cordova) were important seats of 
this manufacture ; and in the 17th century a large quantity 
was produced in France. Fig. 5 gives a good example of 
Italian stamped leather of the 16th century. In England, 
chiefly at Norwich, this manufacture was carried on in the 
17th and 18th centuries, in many cases of very excellent 
design. In durability and richness of effect stamped leather 
surpasses most other forms of movable wall-decoration. 

7. Painted Cloth—Another form of wall-hanging, used 
most largely during the 15th and 16th centuries, and in a 
less extensive way a good deal earlicr, is canvas painted 
to imitate tapestry. English medieval inventories both 


1 Jt is unfortunate that the otherwise valuable work of Owen Jones 
on the Alhambra gives a very false and unpleasing notion of the 
colouring of the place. 

2 A good description of the process is given by Vasari, Tre Arti del 
Disegno, cap. xxvi. 
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of ecclesiastical and domestic goods frequently contain items 
such as these: *stayned cloths for hangings,” ‘ paynted 
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Fra. 5.—Italian Stamped Leather; 16th century 


cloths with stories and batailes,” or “paynted cloths of 
beyond sea work,” or “of Flaunder’s work.” Many good 
artists working at Ghent and Bruges during the first half 
of the 15th century produced very fine work of this class, 
as well as designs for real tapestry. Several of the great 
Italian artists devoted their utmost skill in composition 
and invention to the painting of these wall-hangings. The 
most important existing example is the magnificent series 
of paintings of the triumph of Julius Cæsar executed by 
Andrea Mantegna (1485-1492) for Ludovico Gonzaga, duke 
of Mantua, and now at Hampton Court. These are usually, 
but wrongly, called “cartoons,” as if they were designs 
meant to be executed in tapestry; this is not the case, 
as the paintings themselves were used as wall-hangings. 
They are nine in number, and each compartment, 9 feet 
square, was separated from the next by a pilaster. They 
form a eontinuous procession, with life-sized figures of 
unrivalled grace and beauty, remarkable alike for their com- 
position, drawing, and delicate colouring,—the latter un- 
fortunately much disguised by the most coarse and tasteless 
“restoration.” Like most of these painted wall-hangings, 
they are executed in tempera, and rather thinly painted, 
so that the pigment might not crack off through the cloth 
falling slightly into folds! Another remarkable series of 
painted cloth hangings are those at Rheims cathedral, 
admirable for their noble breadth of design and rich colour- 
ing.? In some cases actual dyes were used for this sort of 
work. A MS. of the 15th century? gives receipts for 
* painted cloth," showing that sometimes they were dyed 
in a manner similar to those Indian stuffs which were 
afterwards printed, and are now called chintzes. These 
receipts are for real dyes, not for pigments, and among 
them is the earliest known description of the process called 


1 See Crowe and Cavaleaselle, Painting in North Italy, i. p. 404, 
1871; and Waagen, Art Treasures, 1854. 

? Leberthais, Toiles peintes de Reims (Paris). 

3 Merrifield, Treatises on Painting, 1849. 
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“setting” the woad or indigo vat, as well as a réceipt for 
removing or “discharging ” the colour from a cloth already 
dyed. Another method employed was a sort of “ encaustic ” 
process ; the cloth was rubbed all over with wax, and then 
painted in tempera; heat was then applied so that the 
colours sank into the melting wax, and were thus firmly 
fixed upon the cloth. 

8. Printed. Hangings and Wall-Papers.—The printing of 
various textiles with dye-colours and mordants is probably 
one of the most ancient of the arts, Pliny (/. N., xxxv.) 
clearly describes a dyeing process employed by the ancient 
Egyptians, in which the pattern was probably formed by 
printing from blocks. "Various methods have been used 
for this work — wood blocks in relief, engraved metal 
plates, stencil plates, and even hand-painting ; frequently 
two or more of these methods have been employed for 
the same pattern. The use of printed stuffs is of great 
antiquity among the Hindus and Chinese, and was cer- 
tainly practised in western Europe in the 13th century, 
and perhaps earlier The South Kensington Museum 
has 13th-century specimens of block-printed silk made in 
Sicily, of very beautiful design. . Towards the end of the 
14th century a great deal of block-printed linen was made 
in Flanders, and largely imported into England. 

Wall-papers did not come into common use in Europe 
til the 18th century, though they appear to have been 
used much earlier by the Chinese, A few rare examples 
exist in England which may be as early as the 16th cen- 
tury ; these are imitations, generally in flock, of the fine 
old Florentine and Genoese cut velvets, and hence the 
style of the design in no way shows the date of the wall- 
paper, the same traditional patterns being reproduced for 
many years with little or no change. Machinery enabling 
paper to be made in long strips was not invented till the 
end of the last century, and up to that time wall-papers 
were printed on small square pieces of hand-made paper, 
difficult to hang, disfigured by numerous joints, and com- 
paratively costly ; on these accounts wall-papers were slow 
in superseding the older and more magnificent modes of 
mural decoration, such as wood-panelling, painting, tapestry, 
stamped leather, and painted cloth. <A little work by 
Jackson of Battersea, printed in London in 1744, throws 
some light on the use of wall-papers at that time. He 
gives reduced copies of lis designs, mostly taken from 
Italian pictures or antique sculpture during his residence 
in Venice. Instcad of flowing patterns covering the wall, 
his designs are all pictures — landscapes, architectural 
scenes, or statues —treated as panels, with plain paper or 
painting between. They are all printed in oil with 
wooden blocks worked with a rolling press, apparently an 
invention of his own. They are all in the worst possible 
taste, and yet are offered as great improvements on the 
Chinese papers which he says were then in fashion. 

The method of printing wall-papers of the better sort is probably 
the same now that it has always been. Wooden blocks with tlie 
design eut iu relief, one for each colour, are applied by hand, after 
being dipped in an elastic cloth sieve charged with wet tempera pig- 
ment, great care being taken to lay each block exactly on the right 
place, so that the various colours may *'register" or fit together. 
In order to suit the productions of the paper-mills these blocks are 
made, in England 21 inches wide, and in France 18 inches wide; 
the length of the block is limited to what the workman can easily 
lift with one hand,—2 feet being about the limit, as the blocks are 
necessarily thick, and in many cases made heavier by being inlaid 
with copper, especially the thin outlines, which, if made of wood, 
would not stand the wear and tear of printing. In “flock” and 
gold or silver printing the design is first printed in strong size ; 
the flock (finely eut wool of the required colour), or metallic powder 
is then sprinkled by hand all over the paper; it adheres only to 
the wet size, and is easily shaken off the ground or unsized part. 
If the pattern is required to stand out in some relief this process 
is repeated several times, and the whole paper then rolled to com- 


press the flock. Cheaper sorts of paper are printed by machinery, 
the design being cut on the surface of wooden rollers, under which 
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the paper passes. The chief drawback to this process is that all 
the colours are applied rapidly one after the other, without allow- 
ing each to dry separately, as is done in hand printing. A some- 
what blurred appearance is tlie usual result. 


Though at first wall-papers were a mere makeshift and 
feeble imitation of rich textiles, yet, with a good feeling 
for the harmonies of colour and a regard for the technical 
necessities of the process, very rich and beautiful effects 
may be produced at a comparatively small cost if hand- 
printing be adopted. Imitations of stamped leather are 
now produced with great success, though of inferior dura- 
bility. Very thick tough paper is used for this, and 
treated in the same way as the real skins mentioned above. 
Fig. 6 is a good English example of 18th-century wall- 
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Fic. 6. —Early 18th-eentury Wall-Paper. 22 inches wide. 


paper printed on squares of stout hand-made paper 22 
inches wide. The design is apparently copied from an 
Indian ehintz. 

PAINTING. 


This is naturally the most important and the most widely 
used of all forms of wall-decoration, as well as perhaps 
the earliest. 

Egyptian Paintings.—Egypt is the chief storehouse of 
ancient specimens of this, as of almost all the arts. Owing 
to the intimate connexion between the sculpture and paint- 
ing of early times, the remarks above both as to subjects 
and treatment under the head of Egyptian wall-sculpture 
will to a great extent apply also to the paintings. It is 
a very important fact, and one which testifies clearly to 
the enormous antiquity of Egyptian civilization, that the 
carliest paintings, dating more than 4000 years before our 
era, are also the cleverest both in drawing and execution. 
In later times the influence of Egyptian art, especially in 
painting, was very important among even very distant 
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nations. In the 6th century B.c. Egyptian colonists, in- 
troduced by Cambyses into Persepolis, largely influenced 
the painting and seulpture of the great Persian empire 
and throughout the valley of the Euphrates. In a lesser 
degree the art of Babylon and Nineveh had felt consider- 
able Egyptian influence several centuries earlier. The 
same influence affected the early art of the Greeks and 
the Etrurians, and it was not till the middle of the 5th 
century B.C. that the further development and perfecting 
of art in Greece obliterated the old traces of Egyptian 
mannerism. After the death of Alexander the Great, 
when Egypt came into the possession of the Lagidæ (320 
B.C.), the tide of influence flowed the other way, and Greek 
art modified though it did not seriously alter the charac- 
teristics of Egyptian painting and sculpture, which still 
retained much of their early formalism and severity. And 
yet the increased sense of beauty, especially in the hnman 
face, derived from the Greeks was counterbalanced by loss 
of vigour and foree; art under the Ptolemies ceased to 
have a real life and became a mere dull copyism of earlier 
traditions, 

The general scheme of mural painting in the buildings 
of ancient Egypt was very complete and magnificent. 
Columns, mouldings, and other architectural features were 
enriched with patterns in brilliant colours; the flat wall- 
spaces were covered with figure-subjeets, generally in 
horizontal bands, and the ceilings were richly ornamented 
with sacred symbols, such as the vulture, or painted blue 
and studded with gold stars to symbolize the sky. The 
wall-paintings are executed in tempera on a thin skin of 
fine lime, laid over the brick, stone, or marble to form a 
smooth and slightly absorbent coat to receive the pigments, 
which were most brilliant in tone and of great varicty of 
tint. Not employing freseo, the Egyptian artists were 
not restricted to “earth colours,” but occasionally used 
purples, pinks, and greens which would have been destroyed 
by fresh lime. The blue used is a very beautiful colour, 


and is generally laid on in considerable body—it is fre- 
quently a “smalt ” or deep-blue glass, coloured by copper 
oxide, finely powdered. Red and yellow ochre, carbon- 
blaek, and powdered chalk-white are most largely used. 
Though in the paintings of animals and birds considerable 
realism is often seen (fig. 7), yet for human figures certain 
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Fig. 7.—Egyptian Wall-Painting of the Ancient Empire, in the Bulak 
Museum, Taken from Loftie's Ride in Egypt. 


conventional colours are employed, e.g., white for females 
flesh, red for the males, or black to indieate people of 
negro race. Heads are painted in profile, and little or no 
shading is used. Considerable knowledge of harmony is 
shown in the arrangement of the colours ; and otherwise 
harsh combinations of tints are skilfully softened and 
brought into keeping by thin separating lines of white or 
yellow. Though at first sight the general colouring, if 
seen in à museum, may appear erude and gaudy, yet it 
should be remembered that the internal paintings were 
much softened by the very dim light that was sparingly 
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admitted into Egyptian buildings, and those outside were 
subdued by contrast with the brilliant blue sky and glowing 
sunshine under which they were always seen.! 

Etruscan Painting. —'l'he rock-cut sepulchres of the 
Etrurians (see ETRURIA, vol viii p. 645) supply the 
only existing specimens of their mural painting ; and, un- 
like the tombs of Egypt, only a small proportion appear 
to have been decorated in this way. The actual dates of 
these paintings are very uncertain, but they range possibly 
from about the 8th century B.c. down to almost the 
Christian era. The tombs which possess these paintings 
are mostly square-shaped rooms, with slightly-arched or 
gabled roofs, excavated in soft sandstone or tufa hillsides. 
The earlier ones show distinct Egyptian influence alike in 
drawing and in composition: they are very broadly designed 
with flat unshaded tints, the faces in profile, except the 
eyes, which are drawn as if seen in front. Colours, as in 
Egypt, are used conventionally—male flesh red, white or 
pale yellow for the females, black for demons. In onc 
respect these paintings differ from those of the Egyptians ; 
very few colours are used—red, brown, and yellow ochres, 
carbon-black, lime or chalk-white, and occasionally blue 
are the only pigments. The rock-walls are prepared by 
being covered with a thin skin of lime stucco, and lime 
or chalk is mixed in small quantities with all the 
colours ; hence the restriction to “earth pigments,” made 
doubly necessary by the constant dampness of these sub- 
terranean chambers. The process employed was in fact a 
kind of fresco, though the stucco ground was not applied 
in small patches only sufficient for the day’s work; the 
dampness of the rock was enough to keep the stucco skin 
moist, and so allow the necessary infiltration of colour 
from the surface. Many of these paintings when first dis- 
covered were quite fresh in tint and uninjured by time, 
but they are soon dulled by exposure to light. In the 
course of centuries great changes of style naturally took 
place; the early Egyptian influence, probably brought to 
Etruria through the Phoenician traders, was succeeded by 
an even more strongly-marked Greek influence—at first 
archaic and stiff, then developing into great beauty of 
drawing, and finally yielding to the Roman spirit, as the 
degradation of Greek art advanced under their powerful 
but inartistic Roman conquerors. 

Throughout this succession of styles—Egyptian, Greek, 
and Greco-Roman—there runs a distinct undercurrent 
of individuality due to the Etruscans themselves. This 
appears not only in the drawing but also in the choice 
of subjects. In addition to pictures of banquets with 
musicians and dancers, hunting and racing scenes, the 
workshops of different craftsmen and other domestic sub- 
jects, all thoroughly Hellenic in sentiment, other paintings 
occur which are very un-Greek in feeling. These repre- 
sent the judgment and punishment of souls in a future 
life. Mantus, Charun, and other infernal deities of the 
Rasena, hideous in aspect and armed with hammers, or 
furies, depicted as black bearded demons winged and 
brandishing live snakes, terrify or torture shrinking human 
souls. Others, and not the earliest in date, represent 
human sacrifices, such as those at the tomb of Patroclus— 
a class of subjects which, though Homerie, appears but 
rarely to have been selected by Greek painters. The con- 
stant import into Etruria of large quantities of fine Greck 
painted vases appears to have largely contributed to keep 
up the supremacy of Hellenic influence during many cen- 
i NND BN 

1 See Champollion, Panthéon Égyptien (1825); De Joannis, Pein- 
tures murales . . . des Eyyptiens; Biechy, La Peinture chez les 
Egyptiens (1868); Lenormant, Antiquités Éguptiennes ; Lepsius, 
Denkmäler aus Aegypten; Wilkinson, Anc. Egypt.; Descr. de U Égypte 


(Paris, 1821, &c.); Perrot et Chipiez, L'Art d Egypte (1880), and 
other works on Egypt. 
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turies, and by their artistic superiority to have prevented 
the development of a more original and native school of 
art. Though we now know Etruscan painting only from 
the tombs, yet Pliny mentions (Z7. N., xxxv. 3) that fine 
wall-paintings existed in his time, with colours yet fresh, 
on the walls of ruined temples at Ardea and Lanuvium, 
executed, he says, before the founding of Rome. As 
before mentioned, the actual dates of the existing paint- 
ings are very uncertain. It cannot therefore be positively 
asserted that any existing specimens are much older than 
600 B.c., though some, especially at Veii, certainly appear 
to have the characteristics of more remote antiquity. The 
most important of these paintings have been discovered in 
the cemeteries of Veii, Cere, Tarquinii, Vulci, Cervetri, 
and other Etruscan cities.? 

Greek Painting.—This is a very obscure subject, for, 
although Strabo, Pliny, Pausanias, and others have left us 
minute descriptions of Greek paintings and ample accounts 
of painters and styles, yet of the pictures themselves 
almost nothing now remains. Even in Egypt the use of 
colour does not appear to have been more universal than it 
was among the Greeks, who applied it freely to their marble 
statues and reliefs, the whole of their buildings inside and 
out, as well as for the decoration of flat wall-surfaces. They 
appear to have cared but little for pure form, and not 
to have valued the delicate ivory-like tint and beautiful 
texture of their fine Pentelic and Parian marbles, except 
as a ground for coloured ornament. A whole class of 
artists, called &yaXuárov éykavora(, were occupied in 
colouring marble sculpture, and their services were very 
highly valued.? In some cases, probably for the sake 
of hiding the joints and getting a more absorbent surface, 
the marble, however pure and fine in texture, was covered 
with a thin skin of stucco made of mixed lime and pow- 
dered marble. Among the extremely rare specimens of 
Greek painting still existing, the most important is an 
alabaster sarcophagus, found in a tomb near Corneto, and 
now in the Etruscan museum at Florence.* "This is decorated 
outside with very beautiful and purely Greek paintings, 
executed on a stucco skin as hard and smooth as the 
alabaster itself. The pictures represent combats of the 
Greeks and Amazons, drawn with marvellous beauty of 
outline and grace of movement and composition. The 
colouring, though rather brilliant, is very simply treated, 
and the figures are kept strictly to one plane without any 
attempt at complicated perspective. Other most valuable 
specimens of Greek art, found at Herculaneum and now 
in the Naples museum, are some small paintings, one of 
girls playing with dice, another of Theseus and the 
Minotaur. These are painted with miniature-like delicacy 
on the bare surface of marble slabs ; they are almost mono- 
chromatic, and are of the highest beauty both in drawing 
and in their skilfully-modelled gradations of shadow— 
quite unlike any of the Greek vase-paintings. The first-men- 
tioned painting is signed AAEZANAPOZ AOHNAIOS. 
It is probable that the strictly archaic paintings of the 
Greeks, such as those of Polygnotus in the 5th century 
B.C., executed with few and simple colours, had much 
resemblance to those on vases, but Pliny is certainly wrong 
when he asserts that, till the time of Apelles (c. 350-310 
B.C.), the Greek painters only used black, white, red, and 


2 See Dennis, Cities and Cemeteries of Etruria (1878) ; Golini, 
Pitture murali Etrusche; Micali, Mon. inediti; Mon. and Ann. d. 
Inst. Arch. (Rome, various years); Canina, L’entica Etruria (1846, 
et sy.) ; Bartoli, Sepolchri Rom. ed Etrus. (1727) ; Müller, Etrusker, 
and other works ; Helbig, Pitture Cornetane (1863); Inghirami, Mon. 
Etruschi (1821-26) ; Byres, Sepulchrol Caverns of Tarquinia (1842) ; 
and Raoul Rochette, Mon, d' Antiquité Grecque, Etrusque, ct Romaine 
(1833). 

3 This process, eirewnlitio, is mentioned by Pliny (Z7. N., xxxv. 40). 

4 See Mon. Inst. Arch., home, ix. plate 60. 
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yellow.! Judging from the peeuliar way in which the 
Greeks and their imitators the Romans used the names of 
colours, it appears that they paid more attention to tones 
and relations of colour than to actual hues. Thus most 
Greek and Latin colour-names are now quite untranslatable. 
Homer's “wine-like sea" (oivoy), Sophocles’s ''wine- 
coloured ivy” (Gd. Col.), and Horace’s ** purpureus olor” 
probably refer less to what we should call colour than to 
the chromatic strength of the various objects and their 
more or less strong powers of reflecting light, either in 
motion or when at rest. Nor have we any word like 
Virgil’s “flavus,” which could be applied both to a lady's 
hair and to the leaf of an olive-tree.? 

During the best periods of Greek art the favourite 
classes of subjects were scenes from poetry, especially 
Homer, and contemporary history. The names zwako0 
and eToà voikíÀg were given to many publie buildings 
from their walls being covered with paintings. Additional 
interest was given to the historical subjects by the intro- 
duction of portraits ; e.g., in the great picture of the battle 
of Marathon (490 B.c.), on the walls of the oroà zou 
in Athens, portraits were given of the Greek generals 
Miltiades, Callimachus, and others. This picture was 
painted about forty years after the battle by Polygnotus 
and Micon. One of the earliest pictures recorded by 
Pliny (xxxv. 8) represented a battle of the Magnesians 
(c. 716 B.c.); it was painted by Bularchus, a Lydian 
artist, and bought at a high price by King Candaules. 
Many other important Greek historical paintings are men- 
tioned by Pausanias and earlier writers. The Pompeian 
mosaic of the defeat of the Persians by Alexander is 
probably a Romanized copy from some celebrated Greek 
painting ; it obviously was not designed for mosaic work. 

Landscape painting appears to have been unknown 
among the Greeks, even as a background to figure subjects. 
The poems especially of Homer and Sophocles show that 
this was not through want of appreciation of the beauties 
of nature, but partly, probably, because the main object 
of Greek painting was to tell some definite story, and also 
from their just sense of artistic fitness, which prevented 
them from attempting in their mural decorations to dis- 
guise the flat solidity of the walls by necessarily delusive 
effects of aerial perspective and distance. 

It is interesting to note that even in the time of Alex- 
ander the Great the somewhat archaic works of the earlier 
painters were still highly appreciated. In particular Aris- 
totle gives high praise to Polygnotus, both for his power 
of combining truth with idealization in his portraits and 
for his skill in depicting men’s mental characteristics ; 
on this account he calls him 6 1)Ooypa¢os. Lucian too is 
no less enthusiastic, and praises Polygnotus alike for his 
grace, drawing, and colouring. Later painters, such as 
Zeuxis and Apelles, appear to have produced easel pictures 
more than mural paintings, and these, being easy to move, 
were mostly carried off to Rome by the early emperors. 
Hence Pausanias, who visited Greece in the time of 
Hadrian, mentions but few works of the later artists. 
Owing to the lack of existing specimens of Greek painting 
it would be idle to attempt an account of their technical 
methods, but no doubt those employed by the Romans 
described below were derived with the rest of their art 
from the Greeks. Speaking of their stucco, Pliny refers 
its superiority over that made by the Romans to the fact 


1 Pliny’s remarks on subjects such as this should be received with 
caution. He was neither a scientific archeologist nor a practical 
artist. 

? So also a meaning unlike ours is attached to Greek technical words 
—by révos they meant, not ‘‘tone,” but the gradations of light and 
shade, and by apyoy7 the relations of colour. See Pliny, M. N., xxxv. 
5; and Ruskin, Mod. Painters, pt. iv. cap. 13. 
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that it was always made of lime at least three years old, 
and that it was well mixed and pounded in a mortar 
before being laid on the wall; he is here speaking of the 
thick stucco in many coats, not of the thin skin mentioned 
above as being laid on marble. 

Greek mural painting, like their seulpture, was chiefly 
used to decorate temples and public buildings, and com- 
paratively rarely either for tombs? or private buildings,— 
at least in the days of their early republican simplicity. 
They were in the true sense of the word works of monu- 
mental art, and were no doubt designed and executed 
with that strict self-restraint and due subordination to 
their architectural surroundings which we see so strongly 
marked in all Greek sculpture of the best periods.* 

Roman Puinting.—A very large number of Roman 
mural paintings now exist, of which by far the greatest 
quantity was discovered in the private houses and baths 
of Pompeii, nearly all dating between 63 A.D., when the 
city was ruined by an earthquake, and 79 a.p., when it 
was buried by Vesuvius. A catalogue of these and simi- 
lar paintings from Herculaneum and Stabiz, compiled by 
Professor Helbig, comprises 1966 specimens. The ex- 
cavations in the baths of Titus and other ancient build- 
ings in Rome, made in the early part of the 16th century, 
excited the keenest interest and admiration among the 
painters of that time, and -very largely influenced the 
later art of the Renaissance. These paintings, especially 
the “ grotesques ” or fanciful patterns of scroll-work and 
pilasters mixed with semi-realistic foliage and figures of 
boys, animals, and birds, designed with great freedom of 
touch and inventive power, seem to have thoroughly fasci- 
nated Raphael during his later period, and many of his 
pupils and contemporaries. The “loggie” of the Vatican 
and of the Farnesina palace are full of carefully-studied 
16th-century reproductions of these highly-decorative paint- 
ings. Of late years the excavations on the Palatine and 
in the garden of the Farnesina in Rome have brought to 
light some mural paintings of the Ist century of our era, 
perhaps superior in execution even to the best of the 
Pompeian series. 

The range of subjects found in Roman mural paintings 
is very large— mythology, religious ceremonies, genre, 
still life, and even landscape (the latter generally on a 
small scale, and treated in an artificial and purely decora- 
tive way), and lastly history. Pliny mentions several large 
and important historical paintings, such as those with 
which Valerius Maximus Messala decorated the walls 
of the Curia Hostilia, to commemorate his own victory 
over Hiero II. and the Carthaginians in Sicily in the 3d 
century B.C. The earliest Roman painting recorded by 
Pliny was by Fabius, surnamed Pictor, on the walls of 


3 One instance only of à tomb-paintiug is mentioned by Pausanias 
(vii. 22). Some fine specimens have recently been discovered in the 
Crimea, but not of a very early date; see Stephani, Compte rendu, &c., 
St Petersburg, 1878, &c. 

1 Some of the following works contain accounts of the painting of 
ihe Romans as well as of the Greeks:—Letronne, La Peint. histor. 
murale (1835); Hittorf, L'Arch. polychrome chez les Grecs (1851) ; 
Wornum, Z/ist. of Painting (1847) ; Newton, Lect. on the Painting of 
the Ancients, deliv. at Univ. Coll. Lon. (1882) ; Hermann, Die Poly- 
gnotischen Gemälde; Lenormant, Les Peintures de Polygnote (1864) ; 
Winckelmann, Storia del Arti (1784) ; Müller, Handbuch d. Archäol. 
der Kunst, kc. (1830) ; Pliny, M. N., Books xxxv., xxxvi.; Pausanias, 
x. 25-31, — description of paintings in the Lesche at Delphi, — 
and various other passages throughout his work; Artaud de Montor, 
Peintres primitifs (1841-43) ; Humphrey Davy, “ Colours used by the 
Ancients," Trans. Roy. Soc. (1815, pp. 97-124) ; Blnemner, Gewerbe 
u. Kunst bei Griechen u. Römern (1879) ; Brunn, Gesch. der Griech. 
Künstler (1853-56) ; Durand, Hist. de la Peinture Ancienne (1725) ; 
Meyer, Gesch. der bildenden Künste (1824); Raoul Rochette, La 
Peinture des Grecs (1840), and Mon. d' Antig. (1833) ; Poynter, Deco- 
vative Art, series of lectures published by the Society for the Protection 
of Ancient Buildings (1882). 
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the temple of Salus, executed about 300 r.c. (Z. N., 
xxxv. 4). 

Unfortunately no existing Roman paintings seem to be 
earlier in date than the Christian era, and all belong to a 
period of decline in art. Pliny (xxxv. 1) laments the 
fact that the wealthy Romans of his time preferred the 
costly splendours of marble and porphyry wall-linings to 
the more artistie decoration of paintings by good artists. 
Historical painting seems then to have gone out of fashion ; 
among the numerous specimens now existing very few from 
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Fig. 8.—One Figure from a Pompeian Wall-Painting—Ariadne and 
Dionysus. Now in the Naples Museum. 


Pompeii represent historical subjects; one has the scene 
of Masinissa and Sophonisba before Scipio, and another of 
a riot between the people of Pompeii and Nocera, which 
happened 59 A.D. 

Mythological scenes, chicfly from Greek sources, occur 
most frequently: the myths of Eros and Dionysus are 
especial favourites. Only five or six relate to purely 
Roman mythology. We have reason to think that some 
at least of the Pompeian pictures are copies, probably at 
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third or fourth hand, from celebrated Greek originals. 
The frequently repeated subjects of Medea meditating the 
murder of her children and Iphigenia at the shrine of the 
Tauric Artemis suggest that the motive and composition 
were taken from the celebrated originals of these subjects 
by Timanthes. Those of Io and Argus, the finest example 
of which is in the Palatine “villa of Livia,” and of Andro- 
meda and Perseus, often repeated on Pompeian walls, may 
be from the originals by Nicias.! 

In many cases these mural paintings are of high artistic 
merit, though they are probably not the work of the most 
distinguished painters of the time, but rather of a humbler 
class of decorators, who reproduced, without much original 
invention, stock designs out of some pattern-book. They 
are, however, all remarkable for the rapid skill and extreme 
“verve” and freedom of hand with which the designs are, 
as it were, flung on to the walls with few but very effective 
touches. Though in some cases the motive and composi- 
tion are superior to the execution, yet many of the paint- 
ings are remarkable both’ for their realistic truth and 
technical skill. The great painting of Ceres from Pompeii, 
now in the Naples museum, is a work of the highest 
merit—the simple grandeur of the drawing and the delicate 
modelling of the flesh, executed in the easiest and most 
direct manner possible, are alike admirable. The round 
juiciness of the fruit in her basket, rapidly painted with a 
few telling strokes of the brush, recalls to mind in effect, 
though not in execution, the startling realism of the Dutch 
painters of still life, who laboured painfully to gain the effect 
produced with such rapidity and case by the Roman artist. 
Fig. 8, from a Pompeian picture, is a fine example of good 
modelling of flesh. 

In the usual scheme of decoration the broad wall-surfaces 
are broken up into a series of panels by pilasters, columns, 
or other architectural forms. Some of the panels contain 
pictures with figure-subjects; others have conventional 
ornament, or hanging festoons of fruit and flowers. The 
lower part of the wall is painted one plain colour, forming 
a dado; the upper part sometimes has a well-designed 
frieze of flowing ornaments. In the better class of painted 
walls the whole is kept flat in treatment, and is free from 
too great subdivision, but in many cases great want of 
taste is shown by the introduction of violent effects of 
architectural perspective, and the space is broken up in 
a disagreeable way by complicated schemes of design, 
studded with pictures in varying scales which have but 
little relation to their surroundings. The colouring is on 
the whole very pleasant and harmonions—quite unlike 
the usual chromolithographice copies. Black, yellow, or a 
rich deep red are the favourite colours for the main 
ground of the walls, the pictures in the panels being 
treated separately, each with its own background. 


Technical Methods of the Romans.—Much has been written on 
this subject, and the most varying opinions have been expressed. 
The real fact appears to be that several methods were employed in 
eaeh painting. First, the ground of the required colour was laid 
on while the stueco was stil moist. This ground therefore was 
true fresco or ‘‘fresco buono.” On this, when dry, the various 
pictures and ornaments were painted in tempera. That the pictures 
themselves were not in true fresco is shown: (1) because the coloured 
ground always exists under the pictures ; (2) by the wide distances 
apart of the *' fresco edges " or joinings in the stucco, showing that 
a much larger area of stueco was applied at once than could have 
been covered with the frequently elaborate paintings before the 
stucco was dry ; (3) by the fact that many of the brilliant pigments 
were not such as could have been used upon moist stueco. The 
next point is how these tempera paintings on the fresco ground 
were fixed so as to last for nearly eighteen hundred years uninjured 
by the damp which necessarily soaked through into the soil and 
ashes in which they were buried. This was probably effected by 
the **eneaustie ” process (Éykavets).. When the painting was finished 
and dry, hot melted wax was brushed all over it; and then a red- 


! See Newton, Lect. on Puinting of the Ancients, 1882. 
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hot iron or brazier of burning charcoal was held near the face of the 
wall till, bit by bit, all the wax disappeared from the surface and 
soaked thoroughly into the absorbent stucco, —thus fixing the pig- 
ments with a vehicle that could stand the eflects of damp. This 
applieation of hot wax appears to have been repeated more than 
once. The extreme smoothness of the fresco ground under the 
tempera pietures seems to show that the ground itself was both 
waxed and polished before the pictures were painted over it. By 
another method of encaustic the pigments themselves were mixed 
with hot wax, probably rendered more fluid and easy to work by 
the addition of some mineral:spirit or essential oil. The final 
application of heat to the painted surface blended the colours 
together and fixed them on and into the absorbent stucco ground. 
Vitruvius (vii. 9) describes the former process, in which the wax 
was applied after the colours were laid on the wall. According to 
him this was necessary in order to prevent the painted surface 
becoming patchy, especially in the ease of the red ground made 
of vermilion, an oxide of mercury. This, as well as the evidence 
of the paintings themselves, shows that Pliny is mistaken in assert- 
ing that eneaustie work could not be used for walls.) Vitruvius 
(vii.) also gives an interesting account of the great care that was 
needed in preparing stucco for painting. Three coats of old slaked 
lime and sand were first to be laid, and then three more coats mixed 
with pounded white marble, each coat of more finely powdered 
marble than the one beneath ; the last coat was to be polished till 
it gave a reflexion like a mirror. Damp or external walls were to 
be built hollow, and the cavity ventilated; this was sometimes 
done, c.g., in the Palatine villa, by facing the wall inside with 
hollow bricks or tiles, on which the stucco was laid. Vitruvius, 
who probably died shortly before the Christian era, laments the 
decay of taste in his time, much as Pliny does ; he specially depre- 
cates the use of gaudy red lead, and the sham architectural paint- 
ings in which candelabra, reeds, and other incongruities are made 
io support heavy cornices and roofs of buildings. He complains 
also of the novel taste for expensive but inartistie colours, such as 
purple and azure.? 


Early Christian Mural Paintings in Italy.—A_ very 
interesting series of these exists in various catacombs, 
especially those of Rome and Naples. They are of great 
value, both as an important link in the history of art and 
also as throwing considerable light on the mental’ state of 
the early Christians, which was distinctly influenced by the 
older faith. Thus in the earlier paintings of about the 
4th century we find Christ represented as a beardless 
youth, beautiful as the artist could make him, with a 
lingering tradition of Greek idealization, in no degree like 
the * Man of Sorrows” of medizeval painters, but rather a 
kind of genius of Christianity in whose fair outward form 
the peace and purity of the new faith were visibly sym- 
bolized, just as certain distinct attributes were typified 
in the persons of the gods of ancient Greece. The favour- 
ite early subject, Christ the Good Shepherd (fig. 9), 
is represented as Orpheus playing on his lyre to a circle 
of beasts, the pagan origin of the picture being shown 
unmistakably by the Phrygian cap and by the presence 
of lions, panthers, and other incongruous animals among 
the listening sheep. In other cases Christ is depicted 
standing with a sheep borne on his shoulders like Hermes 
Criophoros or Hermes Psychopompos—favourite Greck 
subjects, especially the former, a statue of which Pausanias 
(ix. 22) mentions as existing at Tanagra in Bootia. 
Here again the pagan origin of the type 1s shown by the 


presence in the catacomb paintings of the pan-pipes and 


1 His remarks on the subject (xxxv. 11) are quite unintelligible. 

? Gell and Gandy, Pompeiana (1817-19 and 1835) ; Herculaneum 
et Pompei, Recueil des Peintures, &c., Paris (1870-72); Jorio, Descr. 
des Peintures antiques (1825); Renier et Perrot, Les Peintures du 
Palatin (1870); Hittorf, Arabesques of the Ancients; Real Museo Bor- 
Lonico (1824 et seg.) ; Mau, Gesch. der Decorativen in Pompei (1882); 
Donner and Helbig, Waadgemalde der vom Vesuv verschiitteten Städte 
(1868); Ann. and Bull. dell’ Inst. di Cor. arch. di Roma (various 
years); Ternite and Müller, Vandgemilde aus Pompei ; Zahn, Gemalde 
«i$ Pompei (1828); Rochette, Peintures de Pompei (1844-59); Mazois, 
Ruincs de Pompei (1824); Overbeck, Pompei, &c. (1856); Revue 
Archéol., vol. ii. (1845) ; Le Pitture antiche d' Ercolano (1757-79) ; 
Fiorelli, Pomp. ant. Hist. (1860-4) ; Sogliano, Le Pitture murali Cam- 
pane (1880); Paderni, Dipinti, d'c., di Pompei, Ercolano, &e. (1865); 
Caylus, La Peinture à ÜEncaustique (1755); and Minervini, Bull. 
arch. Napol. (1852-59). See also the list of works on Greek painting. 
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pedum, special, attributes of Hermes, but quite foreign to 


the notion of Christ. Though in a degraded form, a good 
deal survives in some of these paintings, especially in the 


Fic. 9.—Painted Vault from the Cataeombs of St Callixtus, Rome. 
In the centre Orpheus, to represent Christ the Good Shepherd, and 
round are smaller paintings of various types of Christ. 


earlier ones, of the old classical grace of composition and 
beauty of drawing, notably in the above-mentioned repre- 
sentations where old models were copied without any 
adaptation to their new meaning. Those of the 5th and 
6th centuries still follow the classical lines, though in a 
rapidly deteriorating style, until the introduction of a 
foreign—the Byzantine—element, which created a fresh 
starting-point on quite different lines. The old naturalism 
and survival of classical freedom of drawing is replaced by 
stiff, conventionally hieratic types, very superior in dignity 
and strength to the feeble and spiritless compositions pro- 
duced by the extreme degradation into which the native 
art of Rome had fallen. The designs of this second period 
of Christian art are very similar to those of the mosaics, 
such as many at Ravenna, and also to the magnificently 
illuminated MSS. on which the utmost skill and labour of 
the time were lavished. For some centuries there was 
but little change or development in this Byzantine style 
of art, so that it is impossible in most cases to be sure 
from mere internal evidence of the date of any painting. 
This to some extent applies also to the works of the earlier 
or pagan school, though, roughly speaking, it may be said 
that the least meritorious pictures are the latest in date. 
These catacomb paintings range over a long space of 
time; some may possibly be of the Ist or 2d century, 
eg., those in the cemetery of Domitilla, Rome; others 
are as late as the 9th century, e.g., some full-length 
figures of St Cornelius and St Cyprian in the catacomb of 
St Callixtus, under which earlier paintings may be traced. 
In execution they somewhat resemble the Etruscan tomb- 
paintings; the walls of the catacomb passages and chambers, 
excavated in soft tufa, are covered with a thin skin of 
white stucco, and on that the mural and ceiling paintings 
are simply executed in earth colours. The favourite sub- 
jeets of the earliest paintings are scenes from the Old 
Testament which were supposed to typify events in the 
life of Christ, such as the sacrifice of Isaae (Christ's 
death), Jonah and the whale (the resurrection), Moses 
striking the rock, or pointing to the manna (Christ the 
water of life, and the Encharist), and many others. "The 
later paintings deal more with later subjects, either events 
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in Christ’s life or figures of saints and the miracles they 
performed. A very fine series of these exists in the lower 
church of S. Clemente in Rome, apparently dating from 
the 6th to the 10th centuries ; among these are representa- 
tions of the passion and death of Christ—subjects never 
chosen by the earlier Christians, except as dimly fore- 
shadowed by the Old Testament types. When Christ 
Himself is depicted in the early catacomb paintings it is in 
glory and power, not in His human weakness and suffering. 

Other early Italian paintings exist on the walls of the 
church of the Tre Fontane near Rome, and in the Capella 
di S. Urbano alla Caffarella, executed in the early part of 
the llth century. The atrium of S. Lorenzo fuori le 
mura, Rome, aad the church of the Quattro Santi Incoro- 
nati have mural paintings of the first half of the 13th 
century, which show no artistic improvement over those 
at S. Clemente four or five centuries older. 

It was not in fact till the second half of the 13th century 
that stiff traditional Byzantine forms and colouring began 
to be superseded by the revival of native art in Italy by 
the painters of Florence, Pisa, and Siena (see FREsco). 
During the first thirteen centuries of the Christian era 
mural painting appears to have been for the most part 
confined to the representation of sacred subjects. It is 
remarkable that during the earlier centuries council after 
council of the Christian church forbade the painting of 
figure-subjects, and especially those of any Person of the 
Trinity; but it was quite in vain. The double desire, both 
for the artistic effect of painted walls and for the religious 
teaching afforded by the pictorial representation of sacred 
scenes and the celebration of the sacraments, was too 
strong. In spite of the zeal of bishops and others, who 
sometimes with their own hands defaced the pictures of 
Christ on the walls of the churches, in spite of threats of 
excommunication, the forbidden paintings by degrees be- 
came more numerous, till the walls of almost every church 
throughout Christendom were decorated with whole series 
of pictured stories. The useless prohibition was becoming 
obsolete when, towards the end of the 4th century, the 
learned Paulinus, bishop of Nola, ordered the two basilicas 
which he had built at Fondi and Nola to be adorned with 
wall-paintings of sacred subjects, with the special object, 
as he says, of instructing and refining the ignorant and 
drunken people. These painted histories were in fact the 
books of the unlearned, and we can now hardly realize their 
value and importance as the chief mode of religious teach- 
ing in ages when none but the clergy could read or write.! 

English Mural Painting. — During the Middle Ages, 
just as long before among the ancient Greeks, coloured 
decoration was used in the widest possible manner, not 
only for the adornment of fiat walls, but also for the 
enriehment of sculpture and all tne fittings and archi- 
tectural features of buildings, whether the material to be 
painted was plaster, stone, marble, or wood. It was only 
the damp and frosts of northern climates that to some 
Subterranean Rome (1877) ; Bottari, Roma sotterr. (1737-54); Perret, 
Catacombes de Rome (1851-55) ; Bellermann, Katacomben zu Neapel ; 
Garrucci, 4 rte Cristiana (1880) ; Mullooly, Paintings in S. Clemente, 
Rome (1868); Lord Lindsay, Christian Art (1847); Agincourt, Mist. 
de l'Art, iv*-xvi* siecle (1823-47) ; Theophilus, Div. Art. Schedula, 
Hendrie's ed. (1817) ; Eraclius, De Art. Romanorum, MS. in Bibl. 
Roy., Paris, partly printed by Raspe; ‘‘ Mappa Clavicule ” —a 12th- 
century MS.—Archeologia, xxxii. pp. 183-244; Cennino Cennini, 
Trattato della Pittura; Vasari, Tre Arti del Discgno, Milanesi's ed, 
(1882); Mrs Merrifield, Fresco Painting (1856); L. Batista Alberti, 
De Re ewdificatoria; Richmond, Monumental Painting, Lectures on Art 
published by the Society for the Protection of Ancient Buildings (1882); 
Martigny, Dict, des Antiquités Chrétiennes (1877); Dionysius of Zagora, 
Epunveia rijs fwypadus (1853); Eastlake, Materials for Hist. of 
Painting, new ed. (1869) ; Wessely, Zconographie Gottes u. der Heili- 


yen (1874); Didron et Durand, Zconogvaphie Chrétienne (1845) ; Cave 
Thomas, Mural Decoration; Bull. di Arch. Cristiana (1864-65). 
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extent limited the external use of colour to the less exposed 
parts of the outsides of buildings. The varying tints and 
texture of smoothly-worked stone appear to have given no 
pleasure to the mediæval eye; and in the rare cases in 
which the poverty of some country church prevented 
its walls from being adorned with painted ornaments or 
pictures the whole surface of the stone-work inside, mould- 
ings and carving as well as flat wall-spaces, was covered 
with a thin coat of whitewash. Internal rough stone- 
work was invariably concealed by stucco, forming a smooth 
ground for possible future paintings. Unhappily the 
ignorant barbarity of the 19th century has in the case of 
most English cathedrals and parish churches stripped off 
the internal plaster, often laying bare rubble walls of the 
roughest description, never meant to be exposed, and has 
scraped and rubbed the surface of the masonry and mould- 
ings down to the bare stone. In this way a great proportion 
of mural paintings have been destroyed, though many in 
a more or less mutilated state still exist in England. It 
is difficult (and doubly so since the so-called “restoration ” 
of most old buildings) to realize the splendour of effect once 
possessed by every important mediæval church. From 
the tiled floor to the roof all was one mass of gold and 
colour. The brilliance of the mural paintings and richly- 
coloured sculpture and mouldings was in harmony with 
the splendour of the oak-work—screens, stalls, and roofs— 
all richly decorated with gilding and painting, while the 
light, passing through stained glass, softened and helped 
to combine the whole into one even mass of extreme 
decorative effect. Colour, and not in dull tints, was boldly 
applied everywhere, and thus the patchy eftect was avoided 
which is so often the result of the modern timid and partial 
use of painted ornament. Even the figure-sculpture was 
painted in a strong and realistic manner, sometimes by a 
wax encaustic process, probably the same as the circumlitio 
of classical times. In the accounts for expenses in decor- 
ating Orvieto cathedral wax is a frequent item among the 
materials used for painting. In one place it is specially 
mentioned that wax was supplied to Andrea Pisano (in 
1345) for the decoration of the beautiful reliefs in white 
marble on the lower part of the west front. 

General Schemes of Mural Painting.—From the 11th to 
the 16th century the lower part of the walls, generally 6 
to 8 feet from the floor, was painted with a dado—the 
favourite patterns till the 13th century being either a sort 
of sham masonry with a flower in each rectangular space 
(fig. 10), or a conven- 
tional representation of a 
curtain with regular folds 
stiffly treated (Plate I). 
Above this dado ranges of 
pictures with figure-sub- 
jects were painted in tiers 
one above the other, each 
picture frequently sur- 
rounded by a painted 
frame with arch and gable 
of architectural design. Fic 
Painted bands of chevron 
or other geometrical ornament till the 13th century, and 
flowing ornament afterwards, usually divide the tiers of 
pictures horizontally and form the top and bottom bound- 
aries of the dado. In the case of a church, the end walls 
usually have figures to a larger scale. On the east wall of 
the nave over the chancel arch there was generally a large 
painting of the “Doom” or Last Judgment. One of the 
commonest subjects is a colossal figure of St Christopher 
(fig. 11), usually on the nave wall opposite the principal 
entrance,—selected because the sight of a picture of this 
saint was supposed to bring good luck for the rest of the 
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day. Figures were also often painted on the jambs of the | patronage of the fine arts; he employed a large number of 
windows and on the piers and softit of the arches, especially | painters to decorate his various castles and palaces, especi- 


that opening into the chancel. 
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Fro. 11. —Wall-Painting of St Christopher. 


Large life-size. 


The little Norman church at Kempley in Gloucestershire (date 
about 1100) has perhaps the best-preserved specimen of the com- 
plete early decoration of a chancel.! The north and south walls 
are occupied by figures of the twelve apostles in architectural 
niches, six on each side. The east wall had single figures of saints 
at the sides of the central window, and the stone barrel vault is 
covered with a representation of St John’s apocalyptic vision— 
Christ in majesty surrounded by the evangelistie beasts, the seven 
candlesticks, and other figures. The chancel areh itself and the 
jainbs and mouldings of the windows have stiff geometrical designs, 
and over the arch, towards the nave, is a large picture of the 
* Doom." The whole scheme is very complete, no part of the 
internal plaster or stone-work being wundecorated with colour. 
Though the drawing is rude, the figures and their drapery are 
treated broadly and with dignity. Simple earth colours are used, 
painted in tempera on a plain white ground, which covers alike 
both the plaster of the rough walls and the smooth stone of the 
arches und jambs, 

In the 13th century the painters of England reached a 
very high point of artistic power and technical skill, so 
much so that at that time paintings were produced by 
native artists quite equal, if not superior, to those of 
the same period anywhere on the Continent, not except- 
ing even Italy. The central paintings on the walls of 
the chapter-house and on the retable of the high altar 
of Westminster Abbey are not surpassed by any of the 
smaller works even of such men as Cimabue and Duccio 
di Buoninsegna, who were living when these Westminster 
paintings were executed. Unhappily, partly through the 
poverty and anarchy brought about by the French wars 
and the Wars of the Roses, the development of art in 
England made but little progress after the beginning of 
the 14th century, and it was not till a time when the 
renaissance of art in Italy had fallen into a state of degra- 
dation and decay that its influence reached the British 
shores. In the 15th century some very beautiful and 
noble work, somewhat affected by Flemish influence, was 
produced in England (fig. 12), chiefly in the form of 
figures painted on the oak panels of chancel and chapel 
screens, especially in Norfolk and Suffolk; but, fine as 
many of these are, they cannot be said to rival in any 
sense the works of the Van Eycks and other painters of 
that time in Flanders. To return to the 13th century, 
the culminating period of English art in painting and 
sculpture, much was owed to Henry III.’s love for and 


l See Archeologia, vol. xlvi., 1880. 


ally the palace of Westminster, one large hall of which 
was known as the “painted chamber” from the rows of 
fine pictures with which its walls were covered. After 
the 13th century the “masonry pattern” was disused for 
the lower parts of walls, and the chevrony and other stiff 


Fic, 12.—15th-century English Painting—st John the Evangelist. 


patterns for the borders were replaced by more flowing 
designs (Plate L). The character of the painted figures 
became less monumental in style; greater freedom of 
drawing and treatment was adopted, and they cease in 
any way to recall the archaic majesty and grandeur of the 
Byzantine mosaics. A detailed description of the develop- 
ment of the successive styles of mural painting would be 
almost a complete history of English art, which space 
does not allow here, but it may be noted that during the 
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14th century wall-spaces unoccupied by figure-subjects 
were often covered by graceful flowing patterns, drawn 
with great freedom of hand and rather avoiding geome- 
trical repetition. Fig. 13, from the church of Stanley St 
Leonard’s, Gloucestershire, is à mam p = 
good characteristic specimen of \ 
]4th-eentury decoration; it is 
on the walls of the chancel, fill- 
ing up the spaces between the 
painted figures; the flowers are 
blue, and the lines red on a |f $$$ 
white ground. In some cases TE 
the motive of the design is taken 
from encaustic tiles, as at Dengeo 
Church, Herts, where the wall is 
divided into squares, each con- 
taining an heraldie lion. This 
imitative notion oecurs during 
all periods—masonry, hanging 
curtains, tiles, and architectural features such as niches 
and canopies being very frequently represented, though 
always in a simple decorative fashion with no attempt 
at actual deception,— not probably from any fixed prin- 
ciple that shams were wrong, but because the good 
taste of the medieval painters taught them that a flat 
unrealistic treatment gave the best and most decorative 
effect. Thus in the 15th and 16th centuries the com- 
monest forins of unpictorial wall-decoration were various 
patterns taken from the beautiful damasks and cut 
velvets of Sicily, Florence, Genoa, and other places in 
Italy, some form of the “pineapple” or rather “arti- 
choke” pattern being the favourite (fig. 14), a design 


Fic. 18.—Flowing Pattern; 
English 14th-eeutury Wall- 
Painting. 


Florentine velvet design. 


which, developed partly from Oriental sources, and coming 
to perfection at the end of the 15th century, was copied 
and reproduced in textiles, printed stuffs, and wall-papers 
with but little change down to the present century,—a 
remarkable instance of survival in design. Fig. 15 is a 
specimen of 15th-century English decorative painting, 
copied from a 14th-century Sicilian silk damask. Diapers, 
powderings with flowers, sacred monograms, and sprays 
of blossom were frequently used to ornament large surfaces 
in a simple way. Many of these are extremely beautiful 
(fig. 16). 

Subjects of Mediæval Wall-Paiutings.— In churches aud domestic 
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‘buildings alike the usual subjects represented on the walls were 
specially selected for their moral and religious teaching, either 
stories from the Bible and Apocrypha, or from the lives of saints, 


oi, 


e 5 
Fie. 15.—15th-centnry Wall-Painting, the design copied from a 13th- 
century Sicilian silk damask. 


or, lastly, symbolieal representations setting forth some important 
theological truth, sneh as figures of Virtnes and Vices, or the 
Scala, Humane Salvationis, showing the perils and temptations of 
the human sonl in its struggle to escape hell and gain paradise—a 
rude foreshadowing of the great scheme worked ont with such per- 
fection by Dante in his Commedia. A fine example of this subject 
exists on the walls of 

Chaldon Chureh, Sur- | 
rey.! In the selection 
of saints for paintings 
in England, those of 
English origin are na- 
turally most frequently 
represented, and dif- 
ferent distriets had cer- 
tain loeal favourites. 
St Thomas of Canter- 
bury was one of the 
most widely popular; 
but few examples now 
remain, owing to Henry 
VIII.'s special dislike 
to this saint and the 
striet orders that were 
issued for all pietures 
of him to be destroyed. 
For a similar reason 
most paintings of 
saintly popes were ob- 
literated. 

Methods of Execu- 
tion. — Though Erae- 
lius, who probably 
wrote before the 10th 
century, mentions the use of an oil-medium, yet till about the 
13th century mural paintings appear to have been exeeuted in 
the most simple way, in tempera mainly with earth colours ap- 
plied on dry stueco; even when a smooth stone surface was to 
be painted a thin coat of whitening or fine gesso was laid as a 


Fic..16.—Powderings used in 15th-century 
Wall-Painting. 


1 See Collections of Surrey Archæol. Soe., vol. v. part ii., 1871. A 
usefnl though necessarily incomplete list of English medieval mural 
paintings has been published by the Science and Art Depart., S. Kens. 
Mus, Fresh wall-paintings are constantly being discovered under later 
coats of whitewash, so that any list needs frequent additions, 
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ground. No instance of true fresco has been discovered in Eng- 
land. In the 13th century, and perhaps earlier, oil was commonly 
used both as a medium for the pigments and also to make a 
varnish to cover and fix tempera paintings. Vasari’s statement as 
to the discovery of the use of oil-medium by the Van Eycks is 
certainly untrue, but it probably has a germ of truth. The Van 
Fycks introduced the use of dryers of a better kind than had yet 
been used, and so largely extended the application of oil-painting. 
Before their time it seems to have been the custom to dry wall- 
paintings laborionsly by the use of charcoal braziers, if they were 
in a position where the sun conld not shine upon them. This is 
specially recorded in the valuable series of accounts for the expenses 
of wall-paintings in the royal palace of Westminster during the 
reign of Henry II., printed in Vetusta Monumenta, vol. vi., 1812. 
All the materials used, including charcoal to dry the paintings and 
the wages paid to the artists, are given. The materials mentioned 
are plumbum album et rubeum, viridus, vermilio, synople, oere, 
azura, qurum, argentum, collis, oleum, vernix. 

Two foreign painters were employed— Peter of Spain and William 
of Florence—at sixpence a day, but the English painters seem to 
have done most of the work and received higher pay. William, 
an English monk in the adjoining Benedictine abbey of West- 
ininster, received two shillings a day. Walter of Durham and 
various members of the Otho family, royal goldsmiths and moneyers, 
worked for many years on the adornment of Ilenry III.’s palace 
and were well paid for their skill. Some fragments of paintings 
from ihe royal ehapel of St Stephen are now in the British 
Museum. "They are very delicate and carefully-painted subjects 
from the Old Testament, in rich colours, cach with explanatory 
inscription underneath. The scale is small, the figures being 
scarcely a foot high. Their method of execution is curious, First 
the smooth stone wall was covered with a coat of red, painted in oil, 
probably to keep back the damp ; on that a thin skin of fine gesso 
(stueco) has been applied, and the outlines of the figures marked 
with a point; the whole of the background, crowns, borders of 
dresses, and other ornamental parts have then been modelled and 
stamped with very minute patterns in slight relief, impressed on 
the surface of the gesso while it was yet soft. The figures have 


then been painted, apparently in tempera, gold leaf has been 


gilding and transparent eolours ; 15th-century work. Full size. 


applied to the stamped reliefs, and the whole has been covered 
with an oil varnish. It is difficult to realize the amount of patience 
aud labour required to cover large halls such as the above chapel 
and the ** painted chamber," the latter about 83 feet by 27, with 
this minute and gorgeons style of decoration. 

In many cases the grounds were entirely covered with shining 
metal leaf, over which the paintings were executed ; those parts, 
such as the draperies, where the metallic lustre was wanted, were 
painted in oil with transparent colours, while the flesh was painted 
1n opaque tempera. The effect of the bright metal shining through 
the rich colouring is very magnificent. "This extreme minuteness 
of much of the medieval wall-decoration is very remarkable. 
Large wall-surfaces and intricate mouldings were often completely 
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covered by elaborate gesso patterns in relief of almost microscopic 
delicacy (fig. 17). The cost of stamps for this is among the items in 
the Westminster accounts. These patterns when set and dry were 
further adorned with gold and colours in the most laborious way. 
So also with the architectural painting ; the artist was not con- 
tent simply to pick out the various members of the mouldings in 
different colours, but he also frequently covered eaeh bead or fillet 
with painted flowers and other patterns, as delicate as those in an 
illuminated MS.,—so minute and highly-finished that they are 
almost invisible at a little distance, but yet add greatly to the 
general richness of elect. All this is completely neglected in 
modern reproductions of medieval painting, in which both touch 
and colour are alike coarse and harsh— mere caricatures of the old 
work, such as unhappily disfigure the Sainte Chapelle in Paris, and 
many cathedrals in France, Germany, and England. Gold was 
never used in large quantities withont the ground on which it was 
laid being broken up by some such delicate reliefs as that shown 
in fig. 17, so its effect was never gaudy or dazzling. 

Mural painting in England fell into disuse in the 16th 
century. For domestic purposes wood panelling, stamped 
leather, and tapestry were chiefly used as wall-coverings. 
In the reign of Henry VIIL, probably in part through 
Holbein's influence, a rather coarse sort of tempera wall- 
painting, German in style, appears to have been common.! 

A good example of arabesque painting of this period 
in black and white, rudely though boldly drawn and very 
Holbeinesque in character, was discovered in 1881 behind 
the panelling in one of the canons’ houses at Westminster. 
Other examples exist at Haddon Hall (Derbyshire) and 
elsewhere. 

Several attempts have been made in the present century 
to revive the art of monumental wall-decoration, but 
mostly, like those in the new Houses of Parliament, un- 
successful both in method and design. A large wall-paint- 
ing by Sir Frederick Leighton of the Arts of War, on a 
wall in the South Kensington Museum, is much disfigured 
by the disagreeable gravelly surface of the stucco. The 
process employed is that invented by Mr Gambier Parry, 
and called by him “spirit fresco." A very fine series of 
mural paintings has been executed by Mr Madox Brown 
on the walls of the Manchester town-hall. "These also are 
painted in Mr Parry's “spirit fresco,” but on a smooth 
stucco surface, free from the unpleasant granular appear- 
ance of the South Kensington picture. 

The Medixval Wall-Puintings of the Continent.—In the 
main the above remarks on English mural decoration apply 
equally to that of France, Germany, and Scandinavia. 
Though each of these countries had certain peculiarities of 
style, mostly slight and unimportant, yet in method of 
execution, choice and arrangement of subjects, and division 
of the wall-spaces there is a very close similarity between 
them all Italy, on the other hand, developed a style of 
her own, more purely pietorial with less regard to the 
exigencies of architecture. In northern lands the mural 
paintings were strictly subordinate to the main features of 
the structure for which they were designed, while in Italy 
as a rule the architect did but little to decorate the interior 
of his buildings, and left the painter free to treat the walls 
as he pleased. 

The very close similarity of the mural decoration in the 
churches of Sweden to those of England is very remarkable, 
and some of the Swedish churches have very magnificent 
and well-preserved schemes of decoration, covering walls 
and ceilings alike, of dates varying from the 13th to the 
15th centuriés, all of which have little or nothing to dis- 
tinguish them from contemporary work in England. Man- 
delgren's Monuments Scandinaves (1862) has well-executed 
reproductions of some of the best of these, especially the 
fine and complete specimens in the churches of Bjeresjoe, 


1 Shakespeare, Z/enry IV., part ii., act 2, se. 1: “ Falstaf. And 
for thy walls, a pretty slight drollery, or the story of the prodigal, or 
the German hunting in waterwork, is worth a thousand of these bed- 
hangings and these fly-bitten tapestries.” 
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Ameneharads Rida, Risingé, and Floda. One of these, 
the north chaneel wall of the church of Ráda, 13th century, 
has been selected (Plate I.) as a good and characteristic 
example of the treatment of a large wall-space in the 14th 
century; the dado of painted curtain-folds, the tiers of 
single life-size figures in architectural niches treated with 
great breadth and decorative skill, and the band below of 
subjects on a rather smaller scale give a good idea of a 
common scheme of ecclesiastic decoration. An inseription 
on one of these paintings gives the date of their execution 
as 1323. The lower subject represents the death of the 
Virgin, above are figures of the apostles, and highest of 
all, painted on the curved boarding of the waggon-vault, 
are a row of seated prophets under round arches. The 
other examples on the same plate, given as specimens of 
15th-century flowing patterns, are from the church of 
Kumbla, also in Sweden, and fully illustrated in Mandel- 
gren’s valuable work. 

Oriental. Paintiny.—In the churches and monasteries of 


MURANO, the ancient Ammariuno, an island in the 
Venetian lagoon about 1 mile north of Venice, is 5 miles 
in circumference, a large part of which is occupied by 
gardens. It contains about 4000 inhabitants, but was 
once much more populous than it is at present, its inhabit- 
ants numbering 30,000. It was a favourite resort of the 
Venetian nobility before they began to build their villas on 
the mainland; and in the 15th and 16th centuries its 
gardens and easinos, of which some traces still remain, 
were famous. It was here that the literary clubs of the 
Vigilanti, the Studiosi, the Oeculti, used to meet. 

The town is built upon one broad main eanal, where 
the tidal current runs with great force, and upon several 
smaller ones. "The cathedral, S. Donato, is a fine basilica, 
probably of the llth century. The pavement is as richly 
inlaid as that of St Mark's, and the mosaics of the tribune 
are remarkable. The exterior of the tribune is very beauti- 
ful, and has been successfully restored. The 15th-century 
church of St Peter the Martyr contains a fine picture by 
Gentile Bellini. Murano has from ancient times been cele- 
brated for its glass manufactories, When and how the art 
was introduced is wrapped in great obseurity, but there 
are notices of it as early as the 11th century; and in 
1250 Cristoforo Briani, encouraged by the accounts of the 
gems of Guinea which the traveller Marco Polo brought to 
Venice, attempted the imitation of agate and chalcedony. 
From the labours of his pupil Miotto sprang the whole of 
that branch of the glass trade which is concerned with 
the imitation of gems. In the 15th century the first 
erystals were made, and in the 17th the various gradations 
of coloured and iridescent glass were invented, together 
with the composition called “aventurine”; the manufac- 
ture of beads is now a main branch of the trade. The art 
of the glass-workers was taken under the protection of the 
Government in 1275, and regulated by a special code of 
laws and privileges ; two fairs were held annually, and the 
export of all materials, such as alum and sand, which enter 
into the composition of glass was absolutely forbidden. 
With the deeay of Venice the importance of the Murano 
glass-works declined; but at the present time there are 
signs of renewed activity. As many as eight firms, em- 
ploying 2500 hands, are engaged in the trade,—the most 
renowned being “The Venezia Murano Company” and 
Salviati. The municipal museum contains a collection of 
glass illustrating the history and progress of the art. 


The island of Murano was first peopled by the inhabitants of 
Altino, when they fled before their barbarian invaders. [t origin- 
ally enjoyed independence nnder the rule of its tribunes and judges, 
and was one of the twelve confederate islands of the lagoons. In 
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the Greeks mural painting is still practised very much as 
it was in the 12th or 13th centuries. Neither colouring, 
nor drawing, nor method has in the least altered during the 
last six hundred years. Everything is fixed by certain 
unchangeable hieratic rules, and the Greek painter-monk 
would think it impious to improve upon or deviate from 
the artistie canons for sacred subjects handed down from 
eentury to eentury. For this reason it is generally impos- 
sible, from internal evidence, to guess the date of the 
interesting wall-paintings with which many churches in 
eastern Europe, Egypt, and Asia Minor are decorated. 

In India and Ceylon mural painting has been largely 
used from very early times, especially to decorate the 
walls of temples. Some of these appear to be executed 
in true fresco. — Birth-stories of Buddha and other sacred 
subjects most frequently occur. As among the mediæval 
and modern Greeks, the strong eonservatism of the Hindu 
races makes 1t diffieult to judge as to the dates of these 
paintings.? (W. M0.—J. H. M.) 


the 12th century the doge Vital Micheli II. incorporated Murano 
in Venice and attached it to the Sestiere of S. Croce, From that 
date it was governed by a Venetian nobleman with the title of 
podestà, whose oflice lasted sixteen months. Murano, however, 
still retained its original constitution of a greater and a lesser council 
for the transaction of municipal business, and also the right to coin 
gold and silver, as well as its judicial powers civil and criminal. 
The interests of the town were watched at the ducal palace by a 
nuncio and a solieitor; and this constitution remained in force till 
the fall of the republic. 
Books.—Venezia e le Sue Lagune; Paoletti, It Fiore di Venezia; Bussolin, 
a sos d vetrarie di Murano; Romanin, Storia Documentata di Vene- 
MURAT, Joacuim (1768-1815), king of Naples and a 
eelebrated French cavalry leader, was, according to most 
accounts, the younger son of an innkeeper at Bastide For- 
tuniére in the department of Lot, France, and was born in 
1768, but by his own account his father was a well-to-do 
farmer in that village. This is most probably the truth, 
as after being educated at a seminary at Cahors he was 
entered at the university of Toulouse, where he studied 
canon law. He was intended for the priesthood, but led a 
reckless life ; and after spending all his money he enlisted 
in a eavalry regiment. He had attained the rank of 
“maréchal des logis” in 1789, and was the recognized 
leader of the young soldiers from his great prowess in all 
athleties and feats of daring. His influence was so great 
and so prejudieial to authority that he reeeived unlimited 
leave of absence in 1790. In November 1791 he was 
elected by the department of Lot a member of the garde 


1 See Byzantine MS. from Mt. Athos, quoted by Didron, Iconogr. 
Chrét. 

2 Many books given under the head of ‘‘ Early Christian paintings 
in Italy " apply also to this last division. Plates and descriptions of 
medieval paintings are mostly scattered through the proceedings of 
various societies, such as those of the Society of Antiquaries (Archæo- 
logia, Vet. Mon., and Proceedings), the Arehxological Institute, the 
Areheological Assoeiation, and many other central and local societies 
in England and abroad. The ''List of English buildings with mural 
decoration" (Seienee and Art Depart., S. Kens. Mus., 1872) gives 
referenees to illustrations of most of the paintings eatalogued. See 
also Merrifield, Original Treatises on Painting, 12th to 18th century 
(1849) ; Latilla, Treatise on Fresco, Encaustic, and Tempera (1842) ; 
Woltmann and Woermann, Hist. of Painting, vol. i. (1880); Blackburn, 
Decorative Painting (1847); Collins, Gothic Ornaments (1850); Méri- 
mée, Peintures de l Eglise de S. Savin (1845) ; Straub, Peint. mur. en 
Alsace; Voisin, Peint. mur. dela Cathédral de Tournay ; Fleury, Peint. 
mur. du Laonnois (1860); Galembert, Peint. mur. de St Mesme de 
Chinon(1855); Gaueherel, Decoration appliqué a l Architecture; David, 
Hist. de la Peinture au Moyen Age (1863); Hotho, Gesch. d. christ- 
lichen Malerez (1872) ; Zahn, Ornamente aller klassischen Kunstepochen 
(1843-48); Salazaro, Mon. dell’ Italia Meridionale, 4to al 19mo sec. 
(1872-80); Raeinet, Polychromatic Ornament (1873); Owen Jones, 
Grammar of Ornament (1842-45); Gailhabaud, L’ Architecture du v. au 
xvii. siècle (1869-72); Förster, Gesch. der Ital. Kunst; Dohme, Kunst 
wu. Künstler d. Mittelalters (1877); Ridolfi, Maraviglie del? Arte. 
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constitutionelle of the king. In May 1792 the garde was 
disbanded, but Murat had shown such military qualities 
and such advanced principles that he was at once appointed 
a sub-lieutenant in the chasseurs-à-cheval, and on the out- 
break of war aide-de-camp to General Hué. He was rapidly 
promoted to be captain and major in the 21st chasseurs, 
but after Thermidor found himself looked upon with sus- 
picion on account of his former advanced republican senti- 
ments. He was recalled from the front, and happened to 
be wandering about Paris in the spring and summer of 
1795, like another unemployed officer, Napoleon Bonaparte, 
whose acquaintance he made, and whose friendship he won. 
When Bonaparte was requested by Darras to undertake the 
defence of the convention in Vendémiaire 1795 he at 
once called Murat to his side and commissioned hina to 
bring up from Sèvres the artillery with which the sections 
were shot down. His services on this occasion were re- 
cognized by his receiving the lieutenant-coloneley of the 
21st chasseurs and the appointment of first aide-de-camp to 
General Bonaparte in Italy. In the first battles of the 
famous campaign of 1796, Montenotte, Ceva, Dego, and 
Mondovi, Murat so greatly distinguished himself that he 
was chosen to carry the flags taken from the enemy to 
Paris. He was promoted to be general of brigade, and re- 
turned to Italy in time to be of essential service to Bona- 
parte at Bassano and Corona and Fort St Georges, where 
he was wounded. He then was sent on a diplomatic mis- 
sion to Genoa, but returned in time to be present at Rivoli. 
In the advance into Tyrol in the summer of 1797 he 
commanded the vanguard, and by his passage of the Tag- 
liamento hurried on the preliminaries of Leoben. In 1798 
he was for a short time commandant at Rome, and then 
accompanied Bonaparte to Egypt. At the battle of the 
Pyramids he led his first famous cavalry charge, and so dis- 
tinguished himself in Syria that he was made general of 
division. He returned to France with Bonaparte, and on the 
18th Brumaire led into the orangery of Saint Cloud the 
sixty grenadiers whose appearance broke up the Council 
of Five Hundred. He was, after the success of the coup 
d'état, made commandant of the consular guard, and in 
January 1800 married Marie Annonciade Caroline Bona- 
parte, the youngest sister of the first consul. He com- 
manded the French cavalry at the battle of Marengo, and 
was afterwards made governor in the Cisalpine Republic. 
tle was made a marshal of France in 1801; he was titular 
governor of Paris, was invested with the grand eagle of the 
Legion of Honour, and appointed grand admiral of France 
with the title of prince in 1805. He commanded the 
cavalry of the grand army in the German campaign of 1805, 
and was so conspicuous at Austerlitz that Napoleon made 
him grand-duke of Berg and Cleves. He commanded the 
cavalry at Jena, Eylau, and Friedland, and in 1808 was 
made general-in-chief of the French armies in Spain. He 
entered Madrid on 25th March, and did much to hurry on 
the Spanish policy of Napoleon. The inhabitants of Madrid 
showed their hatred for the French by murdering on 2d 
May all the isolated or wounded Frenchmen they could 
find. Murat vigorously put down the riot, but not cruelly, 
tor only 158 Spaniards fell to 500 Frenchmen; and he hoped 
for the throne of Spain as his reward. But the throne of 
Spain was given to Joseph Bonaparte, and Murat received 
Joseph’s former kingdom of Naples. 

King Joachim Napoleon, as he called himself, entered 
Naples in September 1808, and soon won great popularity 
by his handsome presence and his gaiety of manner. He 
took Capri from the English, and organized a Neapolitan 
army of 80,000 infantry and 10,000 cavalry. But his 
attention was not confined to military matters ; he effected 
other great reforms in finally abolishing all relics of feud- 
alism and putting down brigandism. Unfortunately much 
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injustice was done by General Manhés in this last reform, 
which seriously affected Murat’s popularity in Calabria. 
He was not present at Aspern or Wagram, but once more 
commanded the cavalry of the grand army in the ltussian 
campaign of 1812. He manifested his usual headlong 
valour in the disastrous retreat, but, being offended by 
Napoleon, he suddenly threw up. his command and left for 
Naples. Hethen beganan intrigue with Austria. Whether 
it was that he hoped to escape from a doubtful cause or that 
he was really offended by Napoleon's preference for Eugène 
Deauharnais is not known, but in March 1813 he sent 
Prince Cariati to Vienna to declare that he would surrender 
his claims to Sicily if Austria would guarantee Naples to 
him. In January 1814 the alliance with Austria was de- 
clared by Murat's seizing the principality of Benevento, 
while Austria promised him Ancona for a force of 30,000 
men. At the congress of Vienna his independence was 
attacked by Talleyrand, who was his personal enemy, and 
it was as much from distrust of Austria as anything else 
that he declared in March 1815 that he intended to restore 
the unity and independence of Italy. He had hoped that 
Lord William Bentinck, the English general, would have 
supported him, but in vain. The Austrians steadily ad- 
vanced, and on 2d May he suffered a disastrous defeat at 
the battle of Tolentino. With difficulty he escaped, and 
reached France on 27th May. He offered his sword to 
Napoleon, who indignantly refused his offer, and he then 
hid in seclusion near Toulon with a price upon his head. 
After Waterloo he was refused an asylum in England, and 
went tó Corsica, where he was joined by a few rash spirits, 
who urged him to strike another blow for his kingdom of 
Naples. He refused an offer of asylum from Metternich, 
and started with six ships. By a great mistake he landed 
in Calabria, where he was hated for the cruelty of Manhés, 
on 6th October; his ships deserted him, and he was taken 
prisoner by a captain named Trenta-Capilli, whose brother 
had been executed by Manhés. He was imprisoned in the 
fort of Pizzo, and on 13th October 1815 was tried by 
court-martial under a law of his own, for disturbing the 
publie peace and was sentenced to be shot in half an hour. 
After writing a touching letter of farewell to his wife and 
children, he bravely met his fate, and was buried at Pizzo. 

As a king much good can be said of him ; by his valour 
he had risen from nothing to royalty, and instead of being 
carelessof the good of his adopted country he showed himself 
a truly wise king. As a general he was the most dashing 
cavalry leader of the age, and, as he himself said, his presence 
at Waterloo would have given more concentrated power to 
the French cavalry charges, and possibly success. As a 
man he was rash, hot-tempered, and impetuously brave ; 
he was adored by his troopers, who followed their idol, the 
* golden eagle," into the most terrible fire and against the 
most terrible odds. 

For the life of Murat and his rule in Naples consult Vie de 
Joachim Murat, by M* * *, 1815; Memorie sulla condotta, politica 
c militare tenuta da Gioacchino Murat, 1815; Gioacchino Murat, 
o Storia del Reame di Napoli dal 1800 al 1815, Milan, 1839 ; Cam- 
pagnes des Autrichiens contre Murat en 1815, by V* * C* * de Br., 
Brussels, 1821; and particularly Freiherr von Helfert, Joachim 
Murat, seine letzten Kämpfe und seine Ende, Vienna, 1878. For 
his daring attempt in 1815 and his death see A. de Beauchamp, 
Catastrophe de Murat, 1815; Francis Macirone, Interesting facts 
relating to the fall and death of Joachim Murat, King of Naples, 
London, 1817 ; P. Colletta, Pochi fatti su Gioacchino Murat, Naples, 
1820, correcting Macirone, and translated by L. Gallois, Paris, 1823 ; 
Galvani, Mémoires sur les Événements qui out précédé la mort de 
Joachim, roi des Deux Siciles, Paris, 1843; and Jean de la Rocca, 
Le Roi Murat et scs dernicrs jours, from the papers of Multedo, who 
accompanied the king, Paris, 1868. (H.M. 5.) 

MURATORI, Lupovico Antox10(1672-1750), a learned 
Italian scholar, historian, and antiquary, was born at Vig- 
nola in the duchy of Modena 21st October 1672. Whilst 
still young he attracted the attention of Father Bacchini, 
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the librarian of the duke of Modena, by whom he was 
inspired with a taste for historical and antiquarian research, 
and introduced to the study of MSS. Having taken minor 
orders in 1688, Muratori proceeded to his degree of doctor in 
utroque jure before 1694, in which year he was appointed by 
Count Carlo Borromeo one of the doctors of the Ambrosian 
library at Milan. From manuscripts now placed under 
his charge, and which had been hitherto neglected, he made 
a selection of materials for several volumes (Anecdota), 
which he published with critical and explanatory notes. 
The reputation he in consequence acquired was such that 
the duke of Modena offered him the situation of keeper of 
the public archives of the duchy. Muratori hesitated, 
until the offer of the additional post of librarian, on the 
resignation of Father Bacchini, determined him in 1700 
to return to Modena. The remainder of his life was an 
almost uninterrupted course of ardent and indefatigable 
intellectual labour. The preparation of numerous valuable 
tracts on the history of Italy during the Middle Ages, and 
of dissertations and discussions on obscure points of his- 
torical and antiquarian interest, as well as the publication 
of his various philosophical, theological, legal, poetical, and 
other works absorbed the greater part of his time and 
attention. These as they successively appeared added to 
his growing reputation, and brought him into communica- 
tion with the most distinguished scholars of Italy, France, 
and Germany. But they also exposed him in his later 
years to the machinations of the envious. His enemies 
spread abroad the rumour that the pope, Benedict XIV., 
had discovered in his writings passages strongly savouring 
of heresy, even of atheism. Muratori appealed to the 
pope, repudiating the accusation. His Holiness assured 
him of his protection, and, without expressing his appro- 
bation of the opinions in question of the learned anti- 
quary, freed him from the imputations of his enemies. 
Muratori died, after a lengthened illness, on 23d January 
1750, and was buried with much pomp in the church of 
Santa Maria di Pomposa, in connexion with which he 
had laboured as a diligent parish priest for many years. 
His remains were afterwards, in the year 1774, removed 
to the church of St Augustin. 

The most important of the works of Muratori, which amounted 
altogether to upwards of sixty-four, are: Aneedota ex Ambrosiane 
Bibliotheca Codd., Milan, 1697, 1698; Padua, 1713, 2 vols. 4to; 
Anecdota Greca, Padua, 1709, 3 vols. 4to; <Antichitd Estensi, 
Modena, 1717, 2 vols. folio; Rerum ltaliearum Seriptores præ- 
eipui ab anno 500 ad 1500, Milan, 1723-1751, 25 vols. folio; 
Antiquitates Italice medii ævi, Milan, 1738-1742, 6 vols. folio; 
Novus Thesaurus Veterum Inseriptionum, Milan, 1739-1742, 6 
vols. folio; Annali d'Italia, Venice, 1744-1749, 12 vols. 4to. His 
Letters, with a Life prefixed, were published by Lazzari, in 1783, 
Venice, 2 vols. His nephew, G. F. Muratori, also wrote a Vita 
del celebre Ludov. Ant. Muratori, Venice, 1756. Muratori’s Latin 
and Italian works were published at Arezzo, 1767-1780, 36 vols. 
ito. See further Tiraboschi, Biblioteca Modenese, vols. iii., iv. ; 


Fabroni, Vite Italorum, vol. x. ; Tipaldo, Biogr. degli Italiani 
illustri, vol. vii. 

MURCHISON, Sir Roperick Impey (1792-1871), 
geologist, was descended from a small clan or sept which for 
many generations lived in the west of Ross-shire, furnish- 
ing factors for some of the greater lairds, occupants of 
farms among the western sea-lochs, and even occasionally 
& parish minister. His father, educated as a medical man, 
acquired a competent fortune in India, and while still in 
the prime of life returned to Scotland, where, marrying 
one of the Mackenzies of Fairburn, he purchased the estate 
of Tarradale in eastern Ross and settled for a few years as 
a resident Highland landlord. At Tarradale his eldest 
son, the subject of this notice, was born on 19th February 
1792, Young Murchison left the Highlands when only 
three years old, and at the age of seven was sent to the 
grammar school of Durham, “where during six years he 
received the only connected general education he ever 
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obtained. He was then placed at the military college, 
Great Marlow, to be trained for the army. With some 
difficulty he succeeded in passing the not very stringent 
examinations of the time, and at the age of fifteen was 
gazetted ensign in the 36th regiment. A year later (1808) 
he landed with Wellesley in Galicia, and was present at 
the actions of Roriga and Vimiera. Subsequently under 
Sir John Moore he took part in the retreat to Corunna 
and the final battle there. These six months of active 
service formed the only part of his military career in which 
he was exposed to the hardships and dangers of actual 
warfare. The defeat of Napoleon at Waterloo seeming 
to close the prospect of advancement in the military pro- 
fession, Murchison, after eight years of service, quitted 
the army, and married the daughter of General Hugonin, 
of Nursted House, Hampshire. With her he then spent 
rather more than two years on the Continent, particularly 
in Italy, where her cultivated tastes were of signal influence 
in guiding his pursuits. He threw himself with all the 
enthusiasm of his character into the study of art and 
antiquities, and for the first time in his life tasted the 
pleasures of truly intellectual pursuits. 

Returning to England in 1818, he sold his paternal 
property in Ross-shire and settled in England, where, find- 
ing art studies no longer practicable, he took heart and 
soul to field-sports. He soon became one of the greatest 
fox-hunters in the northern counties; but at last, getting 
weary of such pursuits and meeting Sir Humphrey Davy, 
who urged him to turn his energy to science, he was in- 
duced to attend lectures at the Royal Institution. This 
change in the current of his occupations was much helped 
by the sympathy of his wife, who, besides her artistic 
acquirements, took much interest in some branches of 
natural history. Eager and enthusiastic in whatever he 
undertook, he was soon fascinated by the young science 
of geology, and threw himself heartily into its prosecution. 
He joined the Geological Society of London and soon 
showed himself one of its most active members, having 
as his colleagues there such men as Sedgwick, Lyell, Buck- 
land, Herschel, Whewell, and Babbage. Exploring with 
his wife the geology of the south of England, he devoted 
special attention to the rocks of the north-west of Sussex 
and the adjoining parts of Hants and Surrey, on which he 
wrote his first scientific paper, read to the Society towards 
the close of 1825. From that early period on to the end 
of his long life his industry and enthusiasm remained pre- 
eminent. Though he had reached the age of thirty-two 
before he took any interest in science, he developed his taste 
and increased his knowledge so rapidly by unwearied dili- 
gence that in the first three years of his scientific career 
he had explored large parts of England and Scotland, had 
obtained materials for three important memoirs, as well as 
for two more written in conjunction with Sedgwick, and 
from the position of a mere beginner had risen to be a 
prominent member of the Geological Society and one of 
its two secretaries. 

Turning his attention for a little to Continental geology, 
he explored with Lyell the voleanic region of Auvergne, 
parts of southern France, northern Italy, Tyrol, and 
Switzerland. A little later, with Sedgwick as his com- 
panion, he attacked the difficult problem of the geological 
structure of the Alps, and their joint paper giving the 
results of their study will always be regarded as one of 
the classies in the literature of Alpine geology. 

It was in the year 1831 that Murchison found the 
field in which the chief work of his life was to be accom- 
plished. Acting on a suggestion made to him by Buck- 
land he betook himself to the borders of Wales, with the 
view of endeavouring to discover whether the greywacke 
rocks underlying the Old Red Sandstone could be grouped 


MUR—MUR 


into a definite order of succession, as the Secondary rocks 
of England had been made to tell their story by Wilham 
Smith. For several years he continued to work vigorously 
in that region. The result was the establishment of the 
Silurian system,—a definite section of the geological record, 
bringing into notice for the first time a remarkable series 
of formations, each replete with distinctive organic remains 
older than and very different from those of the other 
rocks of England. The full import of his discoveries! was 
not at first perceived ; but as years passed on the types of 
existence brought to light by him from the rocks of the 
border counties of England and Wales were ascertained 
to belong to a geological period of which there are recog- 
nizable traces in almost all parts of the globe. Thus the 
term “Silurian,” derived from the name of the old British 
tribe Silures, soon passed into the familiar vocabulary of 
geologists in every country. 

The establishment of the Silurian system was followed 
by that of the Devonian system, an investigation in which 
Sedgwick and Murchison were fellow-labourers, both in the 
south-west of England and in the Rhinelands. Soon after- 
wards Murchison projected an important geological cam- 
paign in Russia with the view of extending to that part 
of the Continent the classification he had succeeded in 
elaborating for the older rocks of western Europe. He 
was accompanied by De Verneuil and Keyserling, in con- 
junction with whom he produced a magnificent work on 
Russia and the Ural Mountains. The publication of this 
monograph in 1845 completes the first and most active 
half of Murchison’s scientific career. 

In 1846 he was knighted, and later in the same year 
he presided over the meeting of the British Association at 
Southampton. During the later years of his life a large 
part of his time was devoted to the affairs of the Royal 
Geographical Society, of which he became president. So 
constant and active were his exertions on behalf of geo- 
graphical exploration that to a large section of the con- 
temporary public he was known rather as a geographer 
than as a geologist. He particularly identified himself 
with the fortunes of David Livingstone in Africa, and did 
much to raise and keep alive the sympathy of his fellow- 
countrymen in the fate of that great explorer. The 
chief geological investigation of the last decade of his life 
was devoted to the Highlands of Scotland, where he suc- 
ceeded in showing that the vast masses of erystalline 
schists, previously supposed to be part of what used to be 
termed the Primitive formations, were really not older 
than the Silurian period, for that underneath them lay 
beds of limestone and quartzite containing Lower Silurian 
fossils. By this important discovery he not only changed 
at once the accepted views of the structure of half a king- 
dom but furnished a gigantic example of regional meta- 
morphism, the true significance of which in regard to 
theories of metamorphism is not yet adequately appreciated. 

In the year 1855 Murchison was appointed director- 
general of the geological survey and director of the Royal 
School of Mines and Geological Museum, Jermyn Street, 
London, in succession to Sir Henry de la Beche, who had 
been the first to hold these offices. Official routine now 
occupied much of his time, but he found opportunity for 
the Highland researches just alluded to, and also for pre- 
paring successive editions of his work Stluria, which was 
meant to present the main features of the original Silurian 
System together with a digest of subsequent discoveries, 
particularly of those which showed the extension of the 
Silurian classification into other countries. His official 
position gave him still further opportunity for the exercise 


1 The results of these researches were embodied in a massive quarto 
volume entitled The Silurian System (London, 1839). 
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of those social functions for which he had always been 
distinguished, and which a considerable fortune inherited 
from near relatives on his mother's side enabled him to 
display on a greater scale. His house was one of the 
great centres where science, art, literature, politics, and 
social eminence were brought together in friendly inter- 
course. In 1863 he was made a K.C.B., and three years 
later was raised to the dignity of a baronet. The learned 
societies of his own country bestowed their highest rewards 
upon him: the Royal Society gave him the Copley medal, 
the Geological Society its Wollaston medal, and the Royal 
Society of Edinburgh its Brisbane medal. There was 
hardly à foreign scientific society of note which had not 
his name enrolled among its honorary members. The 
French Academy of Sciences awarded to him the Prix 
Cuvier, and elected him one of its eight foreign members 
in succession to Faraday. 

One of the closing public acts of Murchison’s life was 
the founding of a chair of geology and mineralogy in the 
university of Edinburgh, for which he gave the sum of 
£6000, an annual sum of £200 being likewise provided 
by à vote in parliament for the endowment of the pro- 
fessorship. While the negotiations with the Government 
in regard to this subject were still in progress, Murchison 
was seized with a paralytic affection on 21st November 
1870. At first his life was in danger, but he eventually 
rallied, and was able to see his friends, read, and take in- 
terest in current affairs until the early autumn of the fol- 
lowing year, when his malady began to make rapid progress. 
At last after a brief attack of bronchitis he died on 22d 
October 1871. 

The chief work for which Murchison will always hold a high 
place in the annals of geology is the investigation of the older 
Paleozoic rocks, which culminated in the establishment and subse- 
quent development of the Silurian system of formations. He added 
a new chapter to geological history, and one of peculiar interest, 
because it contains the story of almost the earliest appearance of 
living things upon this planet, From the year 1825, when his first 
paper was read, down to the year of his death he continued to 
augment the literature of his favourite science with papers and 
memoirs. These, upwards of 150 in number, were published in the 
transactions of scientific societies at home and abroad. His Silu- 
rian System, Russia and the Ural Mountains, and Siluria were the 
most voluminous and important of his independent works. Asa 
eareful original observer, a sympathetic and liberal friend of seientifie 
progress, and a man of wealth and good social position Murchison 
enjoyed a peculiar eminence among the scientific men of his day, 
and occupied a place which none of his surviving compeers could 
wholly fill. See Murchison’s Life by A. Geikie, 1875. (A. GE.) 

MURCIA, a maritime province of south-eastern Spain, 
is bounded on the E. and S. by Alicante and the Mediter- 
ranean, on the W. by Almeria and Granada, and on the 
N. by Albacete, and has an area of 4478 square miles. 
The total extent of coast is about 75 miles; from Cape 
Palos westwards to Villaricos Point (where Almeria begins) 
it is fringed by hills reaching their greatest elevation 
immediately to the east of Cartagena; northwards from 
Cape Palos to the Alicante boundary a low and sandy 
tongue of land encloses the shallow lagoon called Mar 
Menor. Eastward from the Mar Menor and northward 
from Cartagena stretches the plain known as El Campo de 
Cartagena, but the surface of the rest of the province is 
diversified by ranges of hills of which the general direction, 
connecting the mountains of Almeria and Granada with 
those of Alicante, is from south-west to north-east, and 
which reach their highest point (5150 feet) on the Sierra 
de Espuña, between the Mula and Sangonera valleys. They 
belong to the Nevada system, and their geology will be 
best treated in connexion with that of Spain generally; 
they are rich in iron, copper, and argentiferous lead, 
and also yield large quantities of alum, sulphur, and salt- 
petre; and important mineral springs occur at Mula, 
Archena (hot sulphur) and Alhama (hot chalybeate). 
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The greater part of the province drains into the Mediter- 
ranean, chiefly by the Segura, which enters it in the north- 
west below Hellin in Albacete, and leaves it a little above 
Orihuela in Alicante ; within the province it receives on 
the left the Arroyo del Jua, and on the right the Cara- 
vaca, Quipar, Mula, and Sangonera. The insignificant 
“arroyos” of Nogalte and Albujon fall directly into the 
Mediterranean and the Mar Menor respectively. The 
climate is hot and dry, and agriculture is largely dependent 
on irrigation, which, where practicable, has been carried on 
since the time of the Moors with great success. Besides 
the usual cereals (wheat, barley, maize), hemp, oil, and 
wine (the latter somewhat rough in quality) are produced ; 
fruit, especially the orange, 1s abundant along the course 
of the Segura ; mulberries for sericulture are extensively 
grown around the capital; and the number of bees kept 
throughout the province is exceptionally large. Esparto 
grass is gathered on the sandy tracts suited to its growth. 
The live stock consists chiefly of asses, mules, goats, and 
pigs, horses and sheep being relatively few. Apart from 
agriculture, the principal industry is that of mining, which 
has its centre near Cartagena; next comes the culture of 
the silkworm, the greater part of the crop being exported 
for manufacture in France. Large quantities of lead and 
esparto, as well as of zinc, iron, and copper ores and 
sulphur, are exported from Cartagena; from Aguilas the 
chief exports are esparto and agricultural produce; the 
port of Mazarron has some trade in alum as well. The 
province is traversed by a railway line which connects 
Albacete with Cieza, Archena, Murcia, Orihuela, and 
Cartagena ; the capital is also connected with Lorca and 
Alicante by good high roads, The communications other- 
wise are somewhat defective. The canal to connect Huescar 
in Granada with Cartagena remains only a project. The 
population of the province in 1877 was 451,611. Besides 
the cities of Murcia, Cartagena, and Lorca, the following 
towns in that year had a population exceeding 5000 :— 
Abanilla, Aguilas, Alhama, Bullas, Caravaca, Cehegin, Cieza, 
Fortuna, Fuente-Alamo, Jumilla, Mazarron, Molina, Mora- 
talla, Mula, Torre-Pacheco, Totana, La Union, Yecla. 

The province of Murcia was the first Spanish possession of the 
Carthaginians, by whom Nova Carthago was founded. The Romans 
included it in Hispania Tarraconensis. Under the Arabs the 
province was known as Todmir, whieh included, according to Edrisi, 
the cities Murcia, Orihuela, Cartagena, Lorca, Mula, and Chinchilla. 
The kingdom of Murcia, which came into independent existence after 
the fall of the Omayyads, included the present Albacete as well as 


Murcia. It became subject to the crown of Castile in the 13th 
century. Until 1833 the modern province also included Albacete. 


MURCIA, a city of Spain, capital of the above province, 
stands on the Segura, nearly in the centre of the beautiful 
and fertile valley known as the “huerta” or garden of 
Murcia, which is sheltered on the south by the eastward 
continuation of the Sierras Alcaraz and Segura, and on 
the north by the low hills of the Sicrras de Molina. The 
main part of the town stands on the left bank of the river, 
and is connected with the suburb of San Benito on the 
right by a very fine stone bridge of two arches. The streets 
are mostly broad, straight, and well paved ; the chief shops 
are in the narrow Calles de Plateria and Traperia, which 
are also a favourite resort with loungers, being shaded 
with awnings of canvas in hot weather. The chief square 
is the Plaza de la Constitucion, which is planted with 
orange and other trees; other promenades are the Paseos 
del Carmen and de Florida Blanca. Of public buildings 
the most prominent is the cathedral, a late Gothic (1388- 
1467) structure with a Corinthian facade in the taste of 
the 17th century ; the tower is also composite, having been 
begun in 1521 and completed in 1766. Murcia has been 
the seat of the bishop of Cartagena since 1261; the 
present palace was erected in 1748-52. Near it are the 
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colleges of San Fulgencio and San Isidoro, Other con- 
spicuous public buildings are the hospital of San Juan de 
Dios, the silk and saltpetre factories, and the “alhondiga” 
or grain warehouse. The bull-ring is in San Benito. The 
manufactures of the town are not important; the chief 
articles of commerce are the silk grown on the huerta, fruit, 
and agricultural produce. The population in 1877 was 
91,805. 

Murcia has been identified by some with the Roman Vergilia. 
In the time of Edrisi it was the populous and strongly-fortified 
capital of the country of Todmir. 1t was taken in 1210 by Don 
Alfonso (afterwards King Alfonso el Sabio), who by his own request 
Hes buried here. The town was plundered by General Sebastiani, 
and in 1810 and again in 1812 suffered from the attack of a detach- 
ment of Soult's army. In 1829 an earthquake caused considerable 
injury, especially to the cathedral. 

MURDER, MANSLAUGHTER. In thelaw of England 
the unlawful killing of a human being is either murder 
or manslaughter according as it is or is not accom- 
panied by circumstances constituting the element of malice 
aforethought.  'That, according to the old definition of 
Coke, is the criterion by which murder is distinguished 
from manslaughter. In like manner Blackstone lays it 
down as a “general rule” that all homicide is in the eye 
of the law malicious, and therefore murder, unless it is 
either justified by the command or permission of the law, 
excused on account of accident or self-preservation, or 
dllewated into manslaughter by being the involuntary 
consequence of some act not strictly lawful, or occasioned 
by some sudden and sufficiently violent provocation. An 
exact account of these related offences can only be obtained 
by an examination of a vast number of judicial decisions, 
most of which are to be found in the ordinary text-books. 
(See, more particularly, Russell On Crimes and Misde- 
meanours.) The task of evolving exact definitions from 
this mass of material has been successfully undertaken by 
Mr Justice Stephen, and we cannot do better than present 
here the conclusions at which he has arrived. Art. 223 
of his Digest of the Criminal Law is as follows :—'* Man- 
slaughter is unlawful homicide without malice aforethought. 
Murder is unlawful homicide with malice aforethought. 
Malice aforethought means any one or more of the follow- 
ing states of mind preceding or coexisting with the act 
or omission by which death is caused, and it may exist 
when that act is unpremeditated :—(a) an intention to 
cause the death of, or grievous bodily harm to, any per- 
son, whether such person is the person actually killed or 
not; (b) knowledge that the act which causes death will 
probably cause the death of, or grievous bodily harm to, 
some person, whether such person is the person actually 
killed or not, although such knowledge is accompanied by 
indifference whether death or grievous bodily harm is 
caused or not, or by a wish that it may not be caused; 
(c) an intent to commit any felony whatever; (d) an in- 
tent to oppose by force any officer of justice on his way 
to, on, or returning from the execution of the duty of 
arresting, keeping in custody, or imprisoning any person 
whom he is lawfully entitled to arrest, keep in custody, 
or imprison, or the duty of keeping the peace or dispersing 
an unlawful assembly, provided that the offender has notice 
that the person killed is such an officer so employed.” 
The expression “ officer of justice” in this clause includes 
every person who has a legal right to do any of the acts 
mentioned, whether he is an officer or a private person. 
Notice may be given either by word, by the production of a 
warrant or other legal authority, by the known official 
character of the person killed, or by the circumstances of 
the case. Art. 224 states that “homicide which would 


1 t When a person of sound memory and discretion unlawfully 
killeth any reasonable creature in being and under the king's peace 
with malice aforethought either express or implied” (Coke, 3 /ast.). 


MUR-—M UR 


otherwise be murder is not murder but manslaughter if the 
act by which death is caused is done in the heat of passion, 
caused by provocation," the acts amounting to which are 
enumerated. But provocation does not extenuate the 
offence “unless the person provoked is at the time when he 
does the act deprived of the power of self-control by the pro- 
vocation which he has received, and in deciding the ques- 
tion whether this was or was not the case regard must be 
had to the nature of the act by which the offender caused 
death, to the time which elapsed between the provocation 
and the act which caused death, to the offender's conduct 
during that interval, and to all other circumstances tend- 
ing to show the state of his mind.” 

The law of the future is almost certainly to be found in 
the draft code presented by the Criminal Code Bill Com- 
missioners of 1879, and founded on Mr Justice Stephen's 
Digest above cited. The enactment of this measure being 
a mere question of time some of its provisions may usefully 
be stated here. 

After defining homicide and culpable homicide, the code 
(sect. 74) declares culpable homicide to be murder in the 
following cases :—(a) if the offender means to cause the 
death of the person killed ; (5) if the offender means to 
cause to the person killed any bodily injury which is 
known to the offender to be likely to cause death, and if 
the offender, whether he does or does not mean to cause 
death, is reckless whether death ensues or not; (c) if the 
offender means to cause death or such bodily injury as 
aforesaid to one person, so that if that person be killed 
the offender would be guilty of murder, and by accident 
or mistake the offender kills another person though he 
does not mean to hurt the person killed; (d) if the 
offender for any unlawful objeet does an act which he 
knows or ought to have known to be likely to cause 
death, and thereby kills any person, though he may have 
desired that his object should be effected without hurting 
any one. 

Further (sect. 75), it is murder (whether the offender 
means or not death to ensue, or knows or not that death 
is likely to ensue) in the following cases :—“ (a) if he means 
to inflict grievous bodily injury for the purpose of facili- 
tating the commission of any of the offences hereinafter 
mentioned, or the flight of the offender upon the commis- 
sion or attempted commission thereof, and death ensues 
from his violence; (6) if he administers any stupefying 
thing for either of the purposes aforesaid and death ensues 
from the effects thereof; (c) if he by any means wilfully 
stops the breath of any person for either of the purposes 
aforesaid and death ensues from such stopping of the 
breath." The following are the offences referred to: —“‘high 
treason and other offences against the queen's authority, 
piracy and offences deemed to be piracy, escape or rescue 
from prison or lawful custody, resisting lawful appre- 
hension, murder, rape, forcible abduetion, robbery, 
burglary, arson.” The code (sect. 76) reduces culpable 
homicide to manslaughter if the person who causes death 
does so “in the heat of passion caused by sudden provoca- 
tion ;” and “any wrongful act or insult of such a nature as 
to be sufficient to deprive any ordinary person of the power 
of self-control may be provocation if the offender acts upon 
it on the sudden, and before there has been time for his 
passion to cool" Whether any particular wrongful act or 
insult amounts to provocation and whether the offender 
was deprived of self-control shall be questions of fact ; but 
no one shall be deemed to give provocation by doing that 
which he had a legal right to do, or which the offender 
incited him to do in order to provide an excuse for killing 
him or doing grievous bodily harm. Further, ‘‘an arrest 
shall not necessarily reduce the offence from murder to 
manslaughter because an arrest was illegal, but if the ille- 
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gality was known to the offender it may be evidence of 
provocation.” The “provocation” clause is not very 
happily expressed and will doubtless have to be recast. 
America.—The most notable difference between England and the 
United States in regard to the law on this subject is the recognition 
by recent State legislation of degrees in murder. English law treats 
all unlawful killing not reducible to manslaughter as of the same 
degree of guilt. American statutes seek to discriminate between 
the graver and the less serious forms of the crime. Thus an Act of 
the legislature of Pennsylvania (22d April 1794) declares all murder 
which shall be perpetrated by means of poison or by lying in wait 
or by any other kind of wilful, deliberate, and premeditated killing, 
or which shall be committed in the perpetration of or attempt to 
perpetrate any arson, rape, robbery, or burglary shall be deemed 
murder of the first degree ; and all other kinds of murder shall be 
deemed murder of the second degree. This statute, says Bishop 
(Commentaries on the Criminal Law, vol. ii. § 745), “is the parent 
of all the others.” In Michigan it has been enacted in exact words; 
and in most of the other States which have adopted this line of 
legislation the departure from the language of the Pennsylvania 
provision is not such as calls for the application of different prin- 
ciples of interpretation. It is pointed out by Bishop that the lan- 
guage used in these statutes to discriminate the degrces of murder 
is similar to that by which the common law distinction between 
murder and manslaughter is usually expressed. Thus in Massachn- 
setts murder committed with ‘‘deliberately premeditated malice 
aforethought ” is in the first degree. In Indiana the expression used 
is ‘‘purposely and of deliberate and premeditated malice.” The 
technical interpretation of ‘‘malice aforethought” in English law 
is of course inapplicable to these phrases. There are also statutory 
degrees of manslaughter in the legislation of some of the States, 
but Bishop observes that ‘‘the books do not contain sufficient ad- 
judications to direct ns into a profitable discussion of this subject.” 


For some historical account of the law reference should be made to Mr Jus- 
tice Stephen's History of the Criminal Law of England (London, 1883), vol. iii. c. 
26. Stephen finds in the laws of Alfred the earliest and most important recog- 
nition of the properly criminal eonseqnences of homicide as distinguished from 
the damages to be paid to the family of the deeeased and the compensation to 
be made to the person whose peace had been broken, which are the prominent 
points of the early law of homicide. E. R. 


MURDOCK, Wittram (1754-1839), inventor, was born 
near the village of Auchinleck in Ayrshire on 95th 
August 1754. His father, John Murdoch (as the name 
is spelt in Scotland), was a millwright and miller, and 
William was brought up in the same occupation until 
1777, when, at the age of twenty-three, he entered the 
employment of Boulton and Watts in the Soho Works at 
Birmingham. Shortly afterwards he was sent to Corn- 
wall to superintend the fitting of Watts's engines, which 
had come to be in demand there. While staying at Red- 
ruth he had carried a series of experiments in the distil- 
lation of coal-gas so far that in 1792 he was able to apply 
the new invention to the purpose of lighting his cottage 
and offices; renewing his researches after his return to 
Dirmingham (where he had become a partner in the firm), 
he made such progress in the discovery of practical 
methods for making, storing, and purifying the new illumi- 
nant that in 1802 the whole exterior of the factory was 
lighted with it in celebration of the peace of Amiens. 
Murdock was also the inventor of important improvements 
in the steam-engine; besides introducing the double D 
slide-valve, he was the first to devise an oscillating engine, 
and as early as 1784 he had constructed a model high- 
pressure engine to run on wheels. His inventive ingenuity 
was also directed to various applications of compressed air 
and of the exhausted air-tube ; and in 1803 he also con- 
structed a steam-gun. He retired from business in 1830, 
and died in 1839. His “Account of the Application of 
the Gas from Coal to Economical Purposes" appeared in 
the Phil. Trans. for 1808. 

MURE, WirLiAM (1799-1860), historian of Greek litera- 
ture, was born at the family seat near Caldwell, Ayrshire, 
Scotland, 9th July 1799. He was educated at West- 
minster school and Edinburgh, and he spent several years 
at the university of Bonn, where he laid the foundations 
of his classical knowledge. From 1846 to 1855 he repre- 
sented the county of Renfrew in parliament in the Con- 
servative interest, and he was lord rector of Glasgow 
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university in 1847-48. For many years he devoted his 
leisure to Greek studies, and in 1850-57 he published five 
volumes of a Critical History of the Language and Litera- 
ture of Ancient Greece, which, however, he did not live to 
complete. While C. O. Müller's work, as translated and 
continued by Donaldson, is the best general history of 
Greek literature in English, Mure's treatment of the 
Homeric poems, of the lyric poets, and of the historians 
of the Attic period is the fullest in our language, and is 
everywhere marked by thorough knowledge, at first hand, 
of the Greek authors. Of the unity of the authorship of 
the Ziad and Odyssey he is a strenuous defender, attribut- 
ing both to the one person, Homer. Colonel Mure was 
for many years commandant of the Renfrewshire militia. 
He died at London on Ist April 1860. 

His other works are—temarks on the Chronology of the Egyptian 
Dynasties, 1829; Dissertation on the Calendar of the Zodiac of 
Ancient Egypt, Edinburgh, 1832 ; Journal of a Tour in Greeee and 
the Ionian Islands in 1838, Edinburgh, 1842. He also edited the 
Caldwell Papers, 3 vols., for the Maitland Club. 

MURET, or MunETUs, Marc Antoine (1526-1585), 
French humanist, was born of respectable parentage at 
Muret near Limoges on 12th April 1526. Nothing is 
recorded of his early education, but at the age of eighteen 
he was already sufficiently accomplished to attract the 
notice of the elder Scaliger, and to be invited to prelect 
upon Cicero and Terence in the archiepiscopal college at 
Auch. He afterwards taught Latin at Villeneuve, and 
then at Bordeaux, where the youthful Montaigne was one 
of his pupils and played some of the principal parts in 
his Latin tragedies. Some time before 1552 he received 
a regency in the college of Cardinal Lemoine at Paris, and 
his brilliant lectures were largely attended, Henry II. and 
his queen being occasionally, it is recorded, among his 
hearers. His success seems to have excited more than 
the usual amount of envy; and in consequence of a dis- 
graceful charge—which, however, was never established— 
he was thrown into prison. Here he had begun to carry 
out a resolution to starve himself to death, when the exer- 
tions of powerful friends procured his release. Hardly 
had he resumed lecturing at Toulouse when his career was 
again cut short by a new charge similar to that which had 
proved so disastrous at Paris; he saved his life by timely 
flight, but the records of the town bear that he was burned 
in effigy as a Huguenot and as shamefully immoral (1554). 

' After a wandering and insecure life of some years in Italy, 
he received and accepted the invitation of the Cardinal 
d'Este to settle in Rome in 1559.  Henceforward his life 
was one of unclouded prosperity. He was even able to 
revisit France in 1561 as a member of the cardinal's suite 
at the colloquy of Poissy. The interest shown in his lec- 
tures on the Ethics of Aristotle, and on the Pandects, almost 
recalled his early successes in Paris, and in 1578 his services 
as a teacher of jurisprudence were sought by the “natio 
Germanorum” studying law at Padua, and also by the 
king of Poland for his new college at Cracow. Muretus, 
however, who about 1576 had taken holy orders, was 
induced by the liberality of the pope to remain in Rome, 
where he died on 4th June 1585. 


The first collected edition of the works of Muretus appeared at 
Verona in 1727-1730 (5 vols. 8vo); a more complete edition was 
published by Ruhnken at Leyden in 1789 (4 vols. 8vo) ; there is also 
an edition by Frotscher and Koch (3 vols., Leipsie, 1834-41), and two 
volumes of Scripta sclecta have been edited by Frey (Leipsic, 1871- 
73). He annotated wholly or partially, in a learned and scholarly 
way that has proved more or less serviceable to subsequent editors, 
Terence, Horace, Catullus, Tibullus, Propertius, Tacitus, Sallust, 
Cicero, Aristotle, Xenophon. His other works include Juvenilia 
ct poemata varia, Orationes, and Epistolz. His merits as a stylist at 
one time secured for his Orationes a place among Latin school-books, 
but, although, according to his pupil Montaigne, he was recog- 
uized alike by France and Italy to be ** the best orator of his time," 
the modern judgment must rather be in substance that of a later 
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critie, that, if he ‘‘appears to have had a more delicate ear than 
almost any of the moderns and his Latinity surpasses in elegance 
that of any of the Romans themselves, excepting Cicero and Cæsar,” 
he at the same time was ''conceited, fantastical and weakly- 
minded” (Landor, Zm. Conv., ** Chesterfield and Chatham "). 
MURGER, Henry (1822-1861), French man-of-letters, 
was born in February 1822 at Paris. His father was a 
concierge, with which employment he combined the trade of 
tailoring. At the age of fifteen Murger was sent into a 
lawyer's office, but the occupation was very uncongenial to 
him, and his father's trade still more so. He thus incurred 
the paternal displeasure, and in his devotion to literature 
and liberty began to meet with not a few of the hardships 
which he afterwards described. He was, however, for a 
time saved from actual want by the employment of secretary 
to the Russian Count Tolstoy, which was procured for him 
by M. de Jouy (an old academician of the classical faction, 
but a very kind friend to youthful literary aspirants) in the 
year 1838. For the next ten years little positive is known 
of Murger's life except that it probably provided the experi- 
ences, and certainly supplied him with the ideas, of his 
most famous book. He made his first independent appear- 
ance as an author in 1843 with a book entitled Via 
Dolorosa, but it made no mark. He also tried journalism, 
and the paper Ze Castor, which figures in the Vie de 
Bohême, and which combined devotion to the interests of 
the hat trade with recondite philosophy and elegant litera- 
ture, is said to have been a fact, though a shortlived one. 
At length he was introduced to better work, either in the 
Corsaire, then à favourite organ of the second romantic 
generation, or in the Artiste; for both stories are told. 
In 1848 appeared the collected sketches called the Vie de 
Bohéme. This book, which is of its kind famous, describes 
the fortunes and misfortunes, the loves, studies, amuse- 
ments, and sufferings, of a group of impecunious students, 
artists, and men of letters, of whom Rodolphe represents 
Murger himself, while the others have been more or less 
positively identified. Murger, in fact, belonged to a set 
or clique of so-called Bohemians, the most remarkable of 
whom, besides himself, were Privat d'Anglemont and 
Champfleury. The Scenes de la Vie de Bohême have been 
very variously judged. Their very easy-going morality, 
and the supposed danger of their pictures in prompting 
to imitation have prejudiced some readers against the 
book. It is fair, however, to Murger to say that he neither 
holds up the Bohemian as a hero, nor in the least disguises 
the hardship and the folly of his ways. He was himself 
an instance of the dangers of Bohemianism. From the 
date above mentioned it was perfectly easy for him to 
make a comfortable living by journalism and general 
literature. He was introduced in 1851 to the Revue des 
Deux Mondes, and contributed to it for two or three years, 
and he never had any diffieulty in securing or keeping 
literary employment. But he was a slow, a fastidious, 
and a very capricious worker, and his years of hardship 
and dissipation had very seriously impaired his health. 
He continued, however, to produce work pretty regularly, 
publishing Claude et Marianne in 1851, Le Dernier 
Rendezvous and Le Pays Latin in 1852, Adeline Protat 
(one of the most graceful and innocent if not the most 
original of his tales) in 1853, and Les Buveurs d’Eau in 
1854. This last, the most powerful of his books next to 
the Vie de Bohéme, exhibits a reverse side to the picture 
by tracing the fate of certain artists and students who, 
exaggerating their own powers and foolishly disdaining 
merely profitable work, come to an evil end not less rapidly 
if more respectably than by dissipation. Some years before 
his death, which took place in a maison de santé near Paris 
on 28th January 1861, Murger went to live at Marlotte, 
near Fontainebleau, and it was there that he wrote, and in 
1859 published, an unequal book entitled Le Sabot Rouge, 
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in which the character of the French peasant is very uncom- 
plimentarily treated. Besides the books already mentioned, 
Murger's published works fill several volumes of prose and 
one of verse. The poems contained in the latter (Les 
Nuits d' Hiver) are not very strong, but graceful and fre- 
quently pathetic. The prose volumes, with the exception 
of a novel of some scale, Les Koueries de ÜIngénue (which 
the author left unfinished at his death), consist almost 
exclusively of short tales in the manner, and more or less 
on the subject, of the Vie de Bohême. All exhibit the 
same characteristics — an excellent descriptive faculty, 
lively humour in drawing the follies of youth, frequently 
pathos, and not seldom a tender and poetical melancholy. 

MURILLO, Barrotomé EsrEBAN (1617-1682), the 
greatest ecclesiastical painter of Spain, was the son of 
Gaspar Esteban Murillo and Maria Perez, and was born at 


Seville in 1617, probably at the very end of the year, as. 


he was baptized on lst January 1618.  Esteban-Murillo 
appears to have been the compound surname of the father, 
but some inquirers consider that, in accordance with a fre- 
quent Andalusian custom, the painter assumed the surname 
of his maternal grandmother, Elvira Murillo, in addition 
to that of his father. His parents (of whom nothing dis- 
tinct is known, save that they were of a humble class), 
having been struck with the precocious sketches with which 
the unlettered boy was accustomed to adorn whatever 
available surface came in his way, wisely resolved to place 
him under the care of their distant relative, Juan del 
Castillo, the painter. Juan, a correct draughtsman and 
dry colourist, taught him all the mechanical parts of his 
profession with extreme care, and Murillo proved himself 
an apt and docile pupil The artistic appliances of his 
master's studio were by no means abundant, and were often 
of the simplest kind. A few casts, some stray fragments 
of sculpture, and a lay figure formed the principal aids 
avallable in those days for the Sevillian student of art. 
A living model was a luxury generally beyond the 
means of the school, but on great occasions the youths 
would strip in turn and proffer an arm or a leg to be 
studied by their fellows. Objects of still life, however, were 
much studied by Murillo, and he early learned to hit off the 
ragged urchins of Seville pursuing their adventures in the 
market-place. Murillo in a few years painted as well as 
his master, and as stiffly. His two pictures of the Virgin, 
executed during this period, show how thoroughly he had 
mastered the style, with all its defects. Castillo was a very 
kind man, but his removal to Cadiz in 1639-40 threw his 
favourite pupil entirely upon his own resources. The fine 
school of Zurbaran was too expensive for the poor lad ; his 
parents were either dead or too poor to help him, and he 
was compelled to earn his bread by painting rough pictures 
for the “feria” or public fair of Seville. The religious daubs 
exposed at that mart were generally of as low an order as 
the prices paid for them by their rude purchasers. A 
“pintura de la feria” (a picture for the fair) was a proverbial 
expression for an execrably bad one ; yet the street painters 
who thronged the market-place with their “clumsy saints 
and unripe Madonnas" not unfrequently rose to be able 
and even famous artists. This rough-and-ready practice, 
partly for the market-place, partly for converts in Mexico 
and Peru, for whom Madonnas and popular saints were 
produced and shipped off by the dozen, doubtless increased 
Murillo's manual dexterity ; but, if we may judge from the 
picture of the Virgin and Child still shown in the Murillo- 
room at Seville as belonging to this period, he made but 
little improvement in colouring or in general strength of 
design. Struck by the favourable change which travel had 
wrought upon the style of his brother artist Pedro de Moya, 
Murillo in 1642 resolved to make-a journey to Flanders or 
Italy in quest of further insight into art. But how was 
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he, already struggling for existence and with a poor sister 
dependent on him, to raise the means necessary for such 
an expedition? Having bought a large quantity of canvas, 
he cut it into squares of different sizes, which he converted 
into pictures of a kind likely to sell. The American traders 
at once bought up his pieces, and he now found himself 
sufficiently rich to carry out his much-cherished design. 
He placed his sister under the care of some friends, and 
without divulging his plans to any one set out for Madrid. 
On reaching the capital he waited on Velazquez, his fellow- 
townsman, the great court-painter, then at the summit of 
his fortune, and, communicating to him his simple story, 
asked for some introduction to friends in Rome. ‘The 
master liked what he saw of the manly youth, and in the 
noblest inanner offered him lodging in his own house, and 
proposed to procure him admission to the royal galleries 
of the capital. Murillo accepted the offer, and here 
enjoyed the masterpieces of Italy and Flanders without 
travelling beyond the walls of Madrid. The next two 
years were chiefly spent in copying from Ribera, Vandyck, 
and Velazquez; and in 1644 he so greatly astonished the 
latter with some of his efforts that they were submitted to 
the inspection of the king and the court. His patron now 
urged him to go to Rome, and offered him letters to smooth 
his way; but Murillo, from whatever cause, preferred re- 
turning to his sister and his native Seville. 

The friars of the convent of San Francisco in Seville 
had about this time piously determined to adorn the walls 
of their small cloister in a manner worthy of their patron 
saint. But the brotherhood had no money; and after 
endless begging they still found themselves incapable of 
employing an artist of name to execute the task. Murillo 
was needy, and offered his services; after balancing their 
own poverty against his obscurity the friars bade him 
begin. Murillo covered the walls with eleven large pictures 
of remarkable power and beauty,—displaying by turns the 
strong colouring of Ribera, the life-like truthfulness of 
Velazquez, and the sweetness of Vandyck. Among them 
were to be found representations of San Francisco, of San 
Diego, of Santa Clara, and of San Gil. These pictures 
were executed in his earliest style, commonly called his 
frio or cold style. It was based chiefly on Ribera and 
Caravaggio, and was dark with a decided outline. This 
rich collection is no longer to be met with in Seville; 
Marshal Soult carried off ten of the works. The fame of 
these striking productions soon got abroad, and * El Claustro 
Chico ” swarmed daily with artists and critics. Murillo was 
no longer friendless and unknown. The rich and the noble 
of Seville overwhelmed him with their commissions and 
their praises. 

In 1648 Murillo married a wealthy lady of rank, Doiia 
Beatriz de Cabrera y Sotomayor, of the neighbourhood of 
Seville, and his house soon became the favourite resort of 
artists and connoisseurs. About this time he was associ- 
ated with the landscape-painter Yriarte—the two artists 
interchanging figures and landscapes for their respective 
works; but they did not finally agree, and the co-operation 
came to an end. Murillo now painted the well-known 
Flight into Egypt, and shortly afterwards changed his 
earliest style of painting for his calido or warm style. His 
drawing was still well defined, but his outlines became 
softer and his figures rounder, and his colouring gained in 
warmth and transparency. His first picture of this style, 
according to Cean Bermudez, was a representation of Our 
Lady of the Conception, and was painted in 1652 for the 
brotherhood of the True Cross; he received for it 2500 
reals (£26). In 1655 he executed his two famous paint- 
ings of San Leandro and San Isidoro at the order of Don 
Juan Federigo, archdeacon of Carmona, which are now to 
be seen in the cathedral of Seville. These are two noble 
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portraits, finished with great care and admirable effect, but 
the critics complain of the figures being rather short. His 
next picture, the Nativity of the Virgin, painted for the 
chapter, is regarded as one of the most delightful speci- 
mens of his calido style. In the following year (1656) 
the same body gave him an order for a vast picture of San 
Antonio de Padua, for which he received 10,000 reals 
(£104). This is one of his most celebrated performances, 
and still hangs in the baptistery of the cathedral. It was 
* repaired ” in 1833; the grandeur of the design, however, 
and the singular richness of the colouring may still be 
traced. The same year saw him engaged on four large 
pictures of a semicircular form, designed by his fast friend 
and patron Don Justino Neve y Yevenes, to adorn the 
walls of the church of Santa Maria la Blanca. The first 
two were meant to illustrate the history of the festival of 
Our Lady of the Snow, or the foundation of the Roman 
basilica of Santa Maria Maggiore. The one represents the 
wealthy but childless Roman senator and his lady asleep 
and dreaming; the other exhibits the devout pair relating 
their dream to Pope Liberius. Of these two noble paint- 
ings the Dream is the finer, and in it is to be noticed 
the commencement of Murillo’s third and last style, known 
as the vaporoso or vapoury. It should be noted, however, 
that the three styles are not strictly separable into date- 
periods ; for the painter alternated the styles according to 
his subject-matter or the mood of his inspiration, the calido 
being the most frequent. In the vaporoso method the 
well-marked outlines and careful drawing of his former 
styles disappear, the outlines are lost in the misty blend- 
ing of the light and shade, and the general finish betrays 
more haste than was usual with Murillo. After many 
changes of fortune, these two pictures now hang in the 
Academy of San Fernando at Madrid. The remaining 
pieces executed for this small church were a Virgin of the 
Conception and a figure of Faith. Soult laid his hands 
on these also, and they have not been recovered. 

In 1658 Murillo undertook and consummated a task 
which had hitherto baftled all the artists of Spain, and 
even royalty itself. This was the establishing of a public 
academy of art. By superior tact and good temper he 
overcame the vanity of Valdes Leal and the presumption 
of the younger Herrera, and secured their co-operation. 
The Academy of Seville was accordingly opened for the 
first time in January 1660, and Murillo and the second 
Herrera were chosen presidents. The former continued 
to direct it during the following year; but the calls of his 
studio induced him to leave it, now flourishing and pros- 
perous, in other hands. 

Passing over some half-length pictures of saints and 
a dark-haired Madonna, painted in 1668 for the chapter- 
room of the cathedral of his native city, we enter upon 
the most splendid period of Murillo's career. In 1661 
Don Miguel Maiiara Vicentelo de Leca, who had recently 
turned to a life of sanctity from one of the wildest profli- 
gacy, resolved to raise money for the restoration of the 
dilapidated Hospital de la Caridad, of whose pious guild 
he was himself a member. Mafiara commissioned his 
friend Murillo to paint eleven pictures for this edifice of 
San Jorge. Three of these pieces represented the Annun- 
ciation of the Blessed Virgin, the Infant Saviour, and the 
Infant St John. The remaining eight are considered 
Murillo's masterpieces. "They consist of Moses striking the 
Rock, the Return of the Prodigal, Abraham receiving the 
Three Angels, the Charity of San Juan de Dios, the Miracle 
of the Loaves and Fishes, Our Lord healing the Paralytic, 
St Peter released from Prison by the Angel, and St Eliza- 
beth of Hungary. These works occupied the artist four 
years, and in 1674 he received for his eight great pictures 
78,115 reals or about £800. The Moses, the Loaves and 
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Fishes, and the San Juan are still to be found at Seville ; 
but the French carried off the rest. On these pictures 
Murillo evidently expended all his strength, and he has 
left in them an enduring monument of his genius. For 
compass and vigour the Moses stands first ; but the Pro- 
digal’s Return and the St Elizabeth were considered by 
Bermudez the most perfect of all as works of art. The 
front of this famous hospital was also indebted to the 
genius of Murillo; five large designs in blue glazed tiles 
were executed from his drawings. He had scarcely com- 
pleted the undertakings for this edifice when his favourite 
Franciscans again solicited the aid of his pencil. He 
accordingly executed some twenty paintings for the hum- 
ble little church known as the Convent de los Capucinos. 
Seventeen of these Capuchin pictures are still preserved 
in the Museum of Seville. Of these the Charity of St 
Thomas of Villanueva is reckoned the best. Murillo him- 
self was wont to call it “su lienzo” (his own picture). 
Another little piece of extraordinary merit, which once 
hung in this church, is the Virgin of the Napkin, believed 
to have been painted on a “servilleta” and presented to 
the cook of the Capuchin brotherhood as a memorial of 
the artist’s pencil. 

In 1670 Murillo is said to have declined an invitation 
to court, preferring to labour among the brown coats of 
Seville. Eight years afterwards his friend the canon 
Justino again employed him to paint three pieces for tho 
Hospital de los Venerables: the Mystery of the Immacu- 
late Conception, St Peter Weeping, and the Blessed 
Virgin. As a mark of esteem, Murillo next painted a 
fulllength portrait of the canon, in which all the artist's 
skill is visible. The sleek spaniel reposing at the feet 
of the priest has been known before now to call forth a 
snar| from a living dog as he approached it. His 
portraits generally though few, are of great beauty. 
Towards the close of his life Murillo executed a series of 
pictures illustrative of the life of “the glorious doctor” 
for the Augustinian convent at Seville. This brings us 
to the last work of the artist. Mounting a scaffolding 
one day at Cadiz (whither he had gone in 1681) to 
execute the higher parts of a large picture of the Espousal 
of St Catherine, on which he was engaged for the Capuchins 
of that town, he stumbled, and fell so violently that he 
received a hurt from which he never recovered. The great 
picture was left unfinished, and the artist returned to his 
beloved Seville only to die. He died as he had lived, a 
humble, pious, brave man, on the 3d of April 1689 in 
the arms of the chevalier Pedro Nuñez de Villavicencio, 
an intimate friend and one of his best pupils. Another 
of his numerous pupils was Sebastian Gomez, named 
* Murillo's Mulatto.” Murillo left behind him two sons 
(one of them at first an indifferent painter, afterwards a 
priest) and a daughter, —his wife having died before him. 
His body was laid in the church of Santa Cruz, which he 
had greatly frequented during his last illness ; and by his 
own desire it was covered with a stone slab bearing his 
name, a skeleton, and the words “ Vive moriturus." Soult 
sacked this church, and nothing is to be seen of it now but 
a heap of rubbish. 

Murillo has always been one of the most popular of painters—not 
in Spain alone. His works show great technical attainment with- 
out much style, and a strong feeling for ordinary nature and for 
truthful or sentimental expression without lofty beauty or ideal 
elevation. His eestasies of Madonnas and Saints, the themes of 
some of his most celebrated achievements, neither raise the mind 
nor seize upon the imagination ; but they stimulate sluggish per- 
ceptions and lukewarm devoteeism, and are accepted as ravishingly 
pious by mobs of the fashionable and the unfashionable. Take as 
an example the Immaculate Conception (or Assumption of the 
Virgin, for the titles may, with reference to Murillo’s treatments of 


this subject, almost be interchanged) in the Louvre, a picture for 
which, on its sale from the Soult collection, perhaps the largest 
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price on record was given in 1852, some £24,600. His subjects 
may be broadly divided into two great groups—the scenes from low 
life (which were a new kind of experiment in Spanish art, so far as 
the subjects of children are concerned), and the Seriptural, legendary, 
and religions works. ‘The former, of which some salient specimens 
are in the Dulwich Gallery, are, although undoubtedly truthful, 
neither ingenious nor sympathetic ; sordid unsightliness and roguish 
squalor are their foundation. The children have little of the charm 
of childhood, and none of its auroral promise. The embodiments 
are acenrate and knowing studies of ungainliness. Works of this 
class belong mostly to the earlier years of Murillo’s practice. The 
subjects in which the painter most eminently excels are crowded 
compositions in which some act of saintliness, involving the ascetic 
or self-mortifying element, is being performed,—subjects which, 
while obtrusively repulsive in some of their details, emphasize at 
once the broadly human and the expressly Catholic conceptions of 
life. A famous example is the picture, now in the Madrid academy, 
of St Elizabeth of Hungary washing patients afflicted with the scab 
or itch, and henee commonly named El Tiñoso. Technically con- 
sidered, it unites his three styles of painting, more especially the 
cold and the warm. His power of giving atmosphere to combined 
groups of figures is one of the marked characteristics of Murillo’s art ; 
and he may be said to have excelled in this respect all his prede- 
cessors or contemporaries of whatever school. 

Seville must still be visited by persons who wish to study Murillo 
thoroughly, and to relish the full and native flavour of his art. A 
large number of the works which used to adorn this city have, 
however, been transported elsewhither. In the Royal Gallery at 
Madrid are forty-five speeimens of Murillo—the Infant Christ and 
the Baptist (named Los Nifios della Concha), St Ildefonso vested 
with a Chasuble by the Madonna, &c. ; in the Museo della Trinidad, 
Christ and the Virgin appearing to St Francis in a Cavern, an 
immense composition, and various others. In the London National 
Gallery the chief example is the Holy Family ; this was one of the 
master’s latest works, painted in Cadiz. Murillo, who was the last 
pre-eminent painter of Seville, was an indefatigable and most pro- 
lifie worker, hardly leaving his painting-room save for his assiduons 
devotions in church; he realized large prices according to the 
standard of his time, and made a great fortune. His character is 
recorded as very amiable and soft, yet not the less independent, 


subject also to sudden impulses, not unmixed with gusts of passion. 
For further information see, especially, Stirling, Annals of the Artists of Spain, 

3 vols., London, 1848; Richard Ford, Handbook for Spain, London, 1855; and 

Curtis, Catalogue of the Works of Velazquez and Murillo (1883). (W. M. R.) 


MUROM, a district town of Russia in the province of 
Vladimir, on the craggy left bank of the Oka close by its 
junction with the’ Tesha, 107 miles by rail south-east of 
Vladimir. Murom is the chief entrepót for grain from the 
basin of the lower Oka and carries on an active trade with 
Moscow and Nijni-Novgorod, partly by the Oka, partly by 
rail, à branch line to Kovroff connecting it with the rail- 
way between the towns just mentioned. Murom is still 
famed, as in ancient times, for kitchen-gardens, raising 
especially cucumbers and seed for canary-birds. Its once 
famous tanneries have lost their importance, but the manu- 
facture of linen has greatly increased; it has also steam 
flour-mills, distilleries, manufactories of soap, &c., and of 
iron implements. There are also several distilleries in the 
district. The population is 11,000. 

MURPHY, AnrHUR (1727-1805), dramatist, was the 
son of a Dublin merchant, and was born near Elphin in 
Roscommon in 1727. From 1740 to 1747 he was a 
student at St Omer (France) He then entered the 
counting-house of his uncle, a merchant at Cork. But 
four years afterwards he was in London, prosecuting litera- 
ture as a profession and publishing The Grays Inn 
Journal, a periodical in the style of The Spectator. The 
drama was also occupying his attention. He produced the 
farce of The Apprentice, and appeared as an actor in the 
character of Othello. His dramas were more successful 
than his acting. After treading the stages of Covent 
Garden and Drury Lane for one season each, he aban- 
doned the profession. His next undertaking was the edit- 
ing of a political periodical called The Test. In this, too, 
he was unsuccessful. He next turned his attention to 
the study of law, and was called to the bar by the Society 
of Lincoln's Inn in 1757. But the smallness of his practice 
forced him to have recourse to his former vocation of writ- 
ing for the stage. Among his many popular dramas, 7e 
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Upholsterer, in 1758; The Way to Keep Him, in 1760; 
All in The Wrong, in 1761; The Grecian Daughter, in 
1772 ; and Know Your Own Mind, in 1777, were very suc- 
cessful, and secured for their author both fame and wealth. 
Murphy is also notable as the first biographer of Fielding, 
and amidst the miscellaneous literary work of his later 
years he produced an “essay on the life and genius” of 
Johnson and translations of Sallust and Tacitus. Towards 
the close of his life the office of a commissioner of bank- 
rupts, and a pension of £200, were conferred upon him 
by Government. He died in June 1805. 

MURPHY, Rogert (1806-1843), mathematician, was 
the son of a poor shoemaker, and was born at Mallow in 
Treland in 1806. At theage of thirteen, while working as an 
apprentice in his father’s shop, he became known to certain 
gentlemen in the neighbourhood as a self-taught mathema- 
tician of wonderful precocity. Through their exertions, 
after attending a classical school in his native town, he was 
admitted to Caius College, Cambridge, in 1825. Third 
wrangler in 1829, he was elected in the same year a fellow 
of his college. But the temptations of prosperity were too 
strong for him. A course of extravagant dissipation soon 
led him into debt; his fellowship was sequestered for the 
behoof of his creditors, and he was obliged to leave Cam- 
bridge in December 1832. After living for some time 
with his relations in lreland, he repaired to London in 
1836, a penniless literary adventurer. He had already 
contributed several mathematical papers to the Cambridge 
Philosophical Transactions, and had published Elementary 
principles of the theories of Electricity, &c., Camb., 1833. 
His pen was now employed in writing for the “Library of 
Useful Knowledge" a Treatise on the Theory of Algebraical 
Equations (Lond., 1839). He was labouring diligently to 
throw off the load of debt that still pressed heavily upon 
him when a disease of the lungs cut short his career in 
March 1843. i 

Murphy’s mathematical writings are remarkable for 
elegance and ingenuity, and parts of his work on the 
theory of equations and on the mathematical theory of 
electricity still retain their importance. 

MURRAIN, a term usually restricted to extensive out- 
breaks of disease in cattle, but also applied to serious 
disorders among sheep and pigs, is taken in this article to 
cover general or infectious disorders of all the domesti- 
cated animals, and as synonymous with plague or epizooty. 

It is now an established fact that murrains are all in- 
fectious, t.e. capable of transmission from diseased to 
healthy creatures of the same, or perhaps of many different 
species, the manner and degree of infectiousness varying 
somewhat in some of the disorders. ltisalsoan established 
fact that several of them—and presumably all—owe their 
existence and spread to a micro-organism or germ, vegetable 
or animal in its nature, which, obtaining access to a healthy 
body disposed to its reception, grows and multiplies rapidly 
there, and produces characteristic morbid symptoms and 
alterations in tissues and organs. On the presence and 
dissemination of this germ or virulent agent these diseases 
depend for their continuance and extension; and this 
knowledge furnishes us with the indications for the sani- 
tary measures required to limit their spread, or to effect 
their extermination. 

In previous ages the great outbreaks of murrains only 
occurred at comparatively rare intervals, in regions more 
or less remote from those to which they were native; and 
then they generallyowed their diffusion to the events of war, 
which sometimes carried them far beyond their ordinary 
boundaries. In modern times their extension has been 
greatly facilitated by thevastlyimproved means of communi- 
cation. The movement of large numbers of animals through 
the channels of commerce and their rapid transport from 
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one country to another, their concentration in markets, 
their incessant renewal, the mixing of native with foreign 
animals, a general indifference to the existence of con- 
tagious diseases and the losses they might inflict, the 
absence of anything like an organization to control and 
regulate this movement, carry out sanitary regulations, 
and investigate and suppress these murrains—all these 
have operated in rendering some of the most harassing 
and destructive scourges more or less cosmopolitan, spread- 
ing them from a very limited area in the middle of a 
continent to every quarter of the globe, where they flourish 
as vigorously and persistently as if indigenous to the soil. 

The best-known murrains are discussed below. 

l. Anthraxr.—This is one of the most diffused and 
interesting of murrains, affecting, as it does, wild as well 
as domesticated animals It prevails, in one or more of 
its forms, over the entire surface of the globe. It at 
times deeimates the reindeer herds in: Lapland and the 
Polar regions, and is only too well known in the tropies 
and in temperate latitudes. It has been observed and 
deseribed in Russia, Siberia, Central Asia, China, Cochin 
China, Egypt, West Indies, Peru, Paraguay, Brazil, Mexico, 
and other parts of North and South America, 3n Australia, 
and on different parts of the African continent, while for 
other European eountries the writings which have been 
published with regard to its nature, its peculiar character- 
isties, and the injury it infliets are innumerable. Countries 
in which are extensive marshes, or the subsoil of which is 
tenaeious or impermeable, are usually those most frequently 
and seriously visited. Thus there are regions notorious 
for the prevalence of this murrain, such as the marshes 
of Sologne, Dombes, and Bresse in France; certain parts 
of Germany, Hungary, and Poland ; in Spain it is severely 
felt in the half-submerged valleys and the maritime coasts 
of Catalonia, as well as in the Romagna and other marshy 
districts of Italy; while it is epizootic, and even panzootic, 
in the swampy regions of Esthonia, Livonia, Courland, 
and especially of Siberia, where it is known as the Sibir- 
skaja jaswa (Siberian boil-plague), and where it sometimes 
happens that, in order to suppress its ravages, battalions 
of soldiers must be sent to bury or burn the careases of 
infected animals which float in the canals or lie in the 
swamps, rendering the air and the water pestilent. The 
records of the anthrax go back to a very ancient date. 
It is supposed to be the murrain of Exodus. Classical 
writers allude to the anthrax as if it were the only cattle 
disease worthy of mention (see Virgil, Georg., iii). It 
figures largely in the histories of the Early and Middle 
Ages as a devastating pestilence among animals, and 
through them to mankind; and our oldest Anglo-Saxon 
manuscripts contain many fantastic recipes, leechdoms, 
charms, and incantations for the prevention or cure of the 
“blacan blezene” (black blain) and the relief of the “ elf- 
shot” creatures. From these up to our own times it has 
attracted more and more attention, as even in the last and 
this century it has sometimes spread in an epizootic 
manner over the whole of Europe, from Siberia to France. 
It was in this malady that the presence of disease-producing 
germs (bacilli) was first discovered by Pollender and veteri- 
nary surgeon Brauell of Dorpat, and their real character 
afterwards verified by Davaine; and it has been in their 
experiments with this disease that Chauveau, Toussaint, and 
Pasteur have shown how to make the morbifie poison its 
own antidote. 

Symptoms.—These vary according as the disease runs its course 
as a general or localized affection. While death is usually rapid 
or sudden when the malady is general, constituting what is desig- 
nated splenie apoplexy or anthrax fever, in the local form, marked 
by the formation of carbuneles before general infection oceurs, it is 


more protracted. In the apopleetic form there is apparently no 
local manifestation, and dissolution may take place so quickly (in 
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a few minutes) that there is no time to afford relief. One or more 
of the best-eonditioned and perhaps robust animals in a herd or 
floek, which until then exhibited no sign of the disease, are sud- 
denly struck down as if shot while grazing, feeding in the stable, 
or travelling, and rise no more. Or they commence all at once to 
tremble and stagger ; the breathing becomes hurried and the pulse 
very rapid, while the heart beats violently ; the internal tempera- 
ture of the body is high; blood flows from the nose, mouth, and 
anus; the visible mucous membranes are almost black in tint; and 
death soon supervenes, being immediately preeeded by delirium, 
convulsions, or coma. ln some cases the animal rallies from a first 
attack, but soon a second ensues, to which it speedily suecumbs, 
the creature in the interval remaining drowsy and showing mus- 
cular tremors. In the carbuneular form the tumours may appear 
in any part of the body, being preceded or accompanied by fever. 
When the tongue is affected, the disease is usually known as blain 
of the tongue, tongue evil, or glossanthrax. 

The tumours or malignant pustules are developed in the sub- 
cutaneous connective tissue, where this is loose and plentiful, in 
the interstices of the museles, and in the lymphatie glands. In the 
various animals affeeted they have their special affinities for certain 
regions, as between the branehes of the lower jaw, upper part of 
the throat, lower portion of the neck, breast, behind the shoulders, 
back, flank, substanee of the tongue, &e. If the part where an 
anthrax tumour is about to appear is covered with hair, this will 
be observed to become ereet, and if the hand is passed over the 
part perhaps a slight crepitation will be felt ; there 1s also inereased 
sensibility. In many eases there soon appears a nodosity, simple 
or multiple, about the size of a small nut and cireular or irregular 
in outline. Ordinarily this is little sensitive in itself, the pain the 
animal experiences being due to the increased sensibility of the 
surrounding parts. In other instances the tumour suddenly com- 
menees in the appearance of a soft cedematous swelling, crepitating 
and undefined. When the eruption takes this form the tumours 
are quickly developed, and in a few hours invade all the neighbour- 
ing parts, extending in every direction with equal rapidity,—the 
skin covering them becoming tense and hard like parchment, and 
erackling on pressure. As they extend they become cold and in- 
sensible, a variable number of phlyetene arise on their surface, and 
these quickly bursting give issue to a serous irritant fluid. If an 
incision is made in the swelling at this stage there is no symptom 
of pain, and a black or reddish serum escapes, extremely feetid and 
corrosive, whieh produces a noise as it flows like the crackling of 
paper or the bubbling of boiling water. Sometimes passive hæmor- 
rhage ensues after the incision is made, and continues until death. 

In whatever form the tumours are developed, their course is 
always the same, being more rapid the earlier they appear. In 
from two to eight hours they attain a considerable size, and tlfe 
tissues mortify as they are invaded. As they are developed the 
animal seems to become relieved, the fever abates, and the more 
urgent symptoms vanish. But, when they have attained certain 
proportions, general symptoms are manifested, and these vary 
aceording as the malady is to terminate favourably or otherwise. 
In some rare instances the matter which constitutes the tumours 
is suddenly absorbed, abundant sweats, an inereased flow of urine, 
or a serous feetid diarrhoea ensue, and the animal promptly reeovers. 
In other cases, by surgieal intervention, the evolution of the 
tumours is limited to a certain extent; they reach the suppurative 
stage, and finally disappear. In ordinary circumstances, however, 
it happens that after the interval which follows the eruption, the 
organism being incapable of eliminating the morbid element, the 
tumours vanish; bnt this is only a transferenee, for the disease 
assumes all the grave characters of anthrax fever without local 
manifestations, the general symptoms reappear, and, running their 
course with marvellous rapidity, the animal perishes in a few hours. 

A form of anthrax affeets the horse more especially, and this by 
some authors has been designated anthrax typhus. It manifests 
itself locally and generally, and is very fatal (Fleming, Veterinary 
Sanitary Science and Police, vol. ii. p. 122). 

In eattle there is a disease very fatal among young stock, and 
known to breeders and graziers by various names, the most com- 
mon of which is ** black quarter," whieh had always been elassed 
among the forms of anthrax until its nature was investigated by 
Arloing and Cornuvin, who have termed it symptomatie anthrax 
(Charbon symptomatique), while by others it has been named anthra- 
coid erysipelas, &e. This is at first a local disease, affecting usually 
one hind quarter, and occurring among young animals more espe- 
cially, partienlarly those fed on rich food and thriving rapidly. It 
also oecurs very suddenly, runs its course in a very brief space, and 
nearly always terminates fatally unless surgical and medical treat- 
ment is promptly resorted to. It is caused also by a bacillus or 
baeterium somewhat different from that of ordinary anthrax. 

In splenie fever or splenie apoplexy, the most marked alterations 
observed after death are— the effects of rapid decomposition, 
evidenced by the foul odour, disengagement of gas beneath the skin 
and in the tissues and eavities of the body, yellow or yellowish- 
red gelatinous exudation into and between the muscles, effusion 
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of citron- or rust-coloured fluid in various cavities, extravasations 
of blood and local congestions throughont the body, the blood in 
the vessels generally being very dark and tar-like. The most 
notable feature, however, in the majority of cases is the enormous 
enlargement of the spleen, which is engorged with blood to sueh 
an extent that it often ruptures, while its tissue is changed into a 
violet or black fluid mass. 

Inoculation. —Anthrax in all its forms is an inoeulable disease, 
transmission being surely and promptly etfeeted by this means, and 
it may be conveyed to nearly all animals either by inoculation or 
through the digestive organs. The abraded skin is often the channel 
for the introduction of the bacilli; and persons who handle diseased 
animals or their products—as flesh, skin, wool, or hair—often die 
from anthrax, which presents similar symptoms in mankind to those 
it exhibits in animals. The bacillus of anthrax, under certain con- 
ditions, retains its vitality for a long time, and rapidly grows when 
it finds a suitable fluid in which to develop, its mode of multi- 
plication being by scission and the formation of spores, and depend- 
ing, to a great extent at least, on the presence of oxygen. The 
morbid action of the bacillus is indeed said to be due to its affinity 
for oxygen ; by depriving the red corpuscles of the blood of that 
most essential gas, it renders the vital fluid unfit to sustain life. 
Others assert that the fatal lesions are produced by the enormous 
number of bacilli blocking up the minute blood-vessels, especially 
of the lungs, and thus indueing asphyxia. 

It was by the cultivation of this miero-organism, or attenuation 
of the virns, that Pasteur has been enabled to produce a prophy- 
laetie remedy for anthrax, which has already been demonstrated 
to be very effective ; and his discovery is likely to lead to most im- 
portant results in procuring protective agents for other similar and 
fatal disorders in man and beast. Though his discovery was first 
made with regard to the cholera of fowls, a most destructive dis- 
order which annually carries off great numbers of poultry, yet as 
applied to anthrax it has attracted most attention. This so-called 
attenuation or cultivation of the virus of the disease by Pasteur is 
effected by growing the bacillus in an albuminous fluid, the prefer- 
enee being given to chicken-broth which has been previously steril- 
ized by being raised to a temperature of 115^ C. This broth is 
inoeulated with a drop of anthrax blood whieh has been taken with 
antiseptie precautions from an animal about to die of the disease ; 
it is kept in pure air at a temperature of 42° to 43° C. ; at 45° the 
process of cultivation will not go on. After a certain time another 
quantity of broth is inoculated with a drop of the first, and kept 
under the same conditions ; and so this cultivation is carried on 
until a sufficient number of generations of the bacilli have been 
grown and the required degree of attenuation ensured. This is 
attained by attention to the temperature, allowing a eertain inter- 
val to elapse between each inoculation of the broth and the number 
of generations cultivated. The resulting *' vaccine," as it has been 
improperly designated, when inoeulated into the body of an animal 
liable to anthrax, confers immunity from the disease, if certain rules 
are attended to. 

'loussaint had, previous to Pasteur, attenuated the virus of 
anthrax by the action of heat; and Chauveau has more recently 
corroborated by numerous experiments the value of Toussaint's 
method, demonstrating that, according to the degree of heat to 
which the virus is subjected, so its innoenousness when trans- 
ferred to a healthy creature. The attenuation of heat, according 
to this method, is a safer and readicr way to obtain a protective 
virus than Pasteur’s broth cultivations. 


2. Cattle-Plague or Rinderpest.—The next disease is that 
which has, since the commencement of the last century, 
been generally deseribed as “the murrain,” but which is 
now better known as the “cattle-plague” or ‘“‘rinderpest” 
(German). While anthrax is, with regard to species of 
animals attacked, the most universal of all diseases, being 
transmissible to nearly every living creature, including man- 
kind, cattle-plague is limited to ruminants (oxen, sheep, 
goats, camels, buffaloes, yaks, deer, &e.). It is an Asiatic 
malady, and prevails frequently and with great severity in 
southern Russia (imported), Central Asia, Mongolia, China 
(south, west, and north), Cochin China, Burmah, Hindu- 
stan, Persia, Ceylon, and the islands in the Indian and 
Malay Archipelagos. It is only known in Europe as an 
exotic and imported malady, it has not yet appeared on 
the American continent, in Australia, in New Zealand, or on 
the African continent, except in Egypt, into which it has 
been carried on several occasions, and where, owing to the 
absence of sanitary measures, it now prevails constantly. 
It is one of the most infectious and fatal diseases of ani- 
mals—a speeifie fever which runs its course so rapidly, 
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and attacks such a large percentage of ruminants when it 
is introduced into a country, that from the earliest times it 
has excited terror and dismay. 

It has been noted that its irruptions into Europe in the 
earlier centuries of our era always coincided with invasions 
of barbarous tribes in the east of Europe; and even at a 
later period the disease accompanied the events of war, 
when troops with their commissariat moved from the east 
towards the west, or cattle, when they were carried in the 
same direction. One of the earliest recorded irruptions 
of eattle-plague into western Europe occurred in the 5th 
century after the sanguinary invasion of the Huns under 
Attila, the expulsion of the Goths from Hungary, and the 
fierce internecine wars of the whole Germanic population. 
The disease appears then to have been carried from 
Hungary through Austria to Dalmatia, while by Brabant 
it obtained access to the Low Countries, Picardy, and so on 
to the other provinees of France. In the curious poem 
De Mortibus Dovum written by St Severus, who lived at 
that period, the eourse and destructiveness of the disease 
are specially alluded to. Many invasions of Europe are 
described, and in several of these Britain was visited by it 
—as in 809-810, 986-987, 1223-1225, 1513-1514, and 
notably in 1713, 1745, 1774, 1799. In 1865 and 1872 it 
was imported direct from Russia. 


Symptoms.—Like some other general diseases, this does not offer 
any exelusive or pathognomonie symptoms, but is rather charae- 
terized by a group of functional and anatomical alterations. An 
exaet knowledge of its symptoms and necroscopical appearances is 
of the utmost importance, as its extension and consequent ravages 
ean only be arrested through its timely recognition and the imme- 
diate adoption of the necessary sanitary measures. Intense fever, 
diarrhoea or dysentery, croupous inflamination of the mucous mem- 
branes in general, sometimes a cutaneous papular eruption, and great 
prostration mark the course of the affection, which is frequently 
most difficult to diagnose during life, especially if its presence is 
not suspected. Its introduction and mode of propagation can, in 
many instances, be ascertained only at a late period, and when 
great loss may already have been sustained. ln the majority of 
cases the examination of the carcase of an animal whieh has died 
or been purposely killed is the best way to arrive at a correct dia- 
gnosis. Indeed, this is praetically the only certain means of con- 
eluding as to the presenee of the malady, as in different invasions, 
and even in different countries and different individuals during 
the same invasion, there are observed eonsiderable variations in 
the ehief symptoms with regard to their intensity as well as in the 
secondary RAE or epiphenomena. 

Among cattle indigenous to the regions in which this malady 
may be said to be enzootie the symptoms are often comparatively 
slight, and the mortality not great. So much is this the case that 
veterinary surgeons who can readily distinguish the disease when 
it affects the cattle of western Europe, can only with difficulty 
diagnose it in animals from Hungary, Bessarabia, Moldavia, or 
other eountries where it is always more or less prevalent. In these 
the indications of fever are usually of brief duration, and signs of 
lassitude and debility are, in some instanees, the only marks of the 
presence of this virulent disorder in animals which may, neverthe- 
less, communicate the disease in its most deadly form to the cattle 
of other countries. Slight diarrhoea may also be present, and a 
eutaneous eruption accompanied by gastrie disturbance, shedding 
of tears, and infrequent eough. In the more malignant form the 
fever runs very high, sometimes to 107°6° Fahr., and all the char- 
acteristie symptoms of the disorder are well marked, the lesions 
during life being observed.in the cheese-like deposits on the gums, 
the presence of petechie on the mucous membranes, discharges 
from the eyes, nose, and mouth, eruption on the skin, eough and 
laboured breathing, certain nervous phenomena, and dysenteric 
dejections. Death generally oceurs in four or five days, the course 
of the disorder being more rapid with animals kept in stables than 
with those living in the open air, and in summer than in winter. 
After death the chief alterations are found in the digestive canal, 
and consist in evidence of inflammation of a more or less acute kind, 
with ulceration, extravasation of blood, gangrene, &e. The mem- 
brane lining the air-passages offers similar alterations ; indeed, all 
the mucous membranes of the body appear to be involved, and 
the malady might almost be considered as a malignant infectious 
eatarrhal fever. 

Protective inoculation has often been advocated and practised 
(particularly in Russia) for this disorder, but the advantages de- 
rived have not been sufficient to compensate for the danger attend- 
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ing it. Quite recently, Semmer of the Dorpat veterinary school 
has made experiments with cultivated or attenuated virus, and so 
far the results have been encouraging. 


3. Pleuro-Pneumonia or Lung-Plague.—The next murrain 
in importance, with regard to destructiveness, is the so-called 
*]ung-plague" or contagious *pleuro-pneumonia" of cattle. 

This disease is particularly interesting from the fact 
that within less than two centuries it has been spread 
from a very small area over nearly every part of the world. 
The earliest notices of it testify that it first prevailed in 
central Europe, and in the last century it was present in 
certain parts of southern Germany, Switzerland, and 
France, and had also appeared in upper Italy. Though 
Valentine described an epizooty occurring among cattle in 
1693 in Hesse, yet doubts have been entertained as to 
whether it was this malady. It was not until 1769 that 
it was definitely described as prevailing in Franche-Comté 
by the name of *murie." From that date down to 1789 
it appears to have remained more or less limited to the 
Swiss mountains, the Jura, Dauphiné, the Vosges, Pied- 
mont, and upper Silesia; it showed itself in Champagne 
and Bourbonnais about the time of the Revolution, 
when its spread was greatly accelerated by the wars that 
followed, and the consequent demand for cattle for the 
commissariat parks of the contending armies. Since that 
tine the continually increasing commercial relations be- 
tween various countries have carried it to the ends of 
the earth, the long duration of latency, and the some- 
what slow course of the disorder, eminently adapting 
it for conveyance to great distances. In this century its 
diffusion has been accurately determined. It invaded 
Prussia in 1802, and soon spread over North Germany. 
It was first described as existing in Russia in 1824; it 
reached Belgium in 1827, Holland in 1833, the United 
Kingdom in 1841, Sweden in 1847, Denmark in 1848, 
Finland in 1850, South Africa in 1854, the United States 
—Brooklyn in 1843, New Jersey in 1847, Brooklyn again 
in 1850, and Boston in 1850; it was also carried to 
Melbourne in 1858, and to New South Wales in 1860; 
New Zealand received it early in 1864. It has also been 
earried to Asia Minor, and has made its presence felt at 
Damascus. In Austria it is less prevalent than in some 
other European countries, being scarcely known except in 
Bohemia, Moravia, and a portion of Tyrol. In Hungary 
it appears to be almost unknown, in consequence of the 
minimum importation of foreign cattle; and in countries 
to which it has not been introduced by infected animals it 
is not seen. In consequence of its insidious invasion, the 
subtlety of its contagion, and the great fatality attending 
it, there can be no doubt that it is one of the most disas- 
trous plagnes that can afflict a cattle-producing country. 
Fortunately, unlike the two preceding murrains, it is con- 
fined entirely to the bovine species; no well-authenticated 
instances of its transmission, either accidental or experi- 
mental, to other species have been recorded. 

In its nature it is a specific infectious disease, generally 
affecting the lungs and the lining membrane of the chest, 
producing a particular form of lobar or lobular pleuro- 
pneumonia, and in the majority of cases, if not in all, it is 
transmitted through the medium of the inspired air,— 
hence its localization in the lungs. Inoculation with the 
fiuid from the diseased lungs does not produce any effect 
on other than the bovine species; but in this its action is 
most energetic. Producing, after a certain interval, char- 
acteristic lesions at the seat of inoculation, the morbid 
change or infective process soon involves parts beyond, 
and if not checked may cause most serious damage and 
even the death of the inoculated animal; though it does not 
develop the lung lesions always observed in accidental in- 
fection, yet there is a local anatomical similarity or identity. 
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Symptoms.—The malady is slow and insidious in its course, last- 
ing from two to three weeks to as many months, the chief symptoms 
being fever, diminished appetite, a short cough of a peculiar and 
pathognomonie character, with quiekened breathing and pulse, and 
physical indications of lung and chest disease. The progress of the 
malady is marked by exacerbation of the symptoms, and towards 
the end there is great debility and emaciation, death gencrally en- 
suing after heetie fever has set in. Recovery is somewhat rare. 

The pathological changes are generally limited to the chest and 
its contents, and consist in a peculiar marbled-like appearance of 
the lungs on section, and fibrinous deposits on the pleural mem- 
brane, with oftentimes great effusion into the cavity of the thorax. 

Willems of Hasselt (Belgium) in 1852 introduced and practised 
inoculation as a protective measure for this scourge, employing for 
this purpose the serum obtained from a diseased lung ; and his suc- 
cess was so marked that he made known his procedure. Since that 
time inoculation has been extensively resorted to, not only in Europe, 
but also in Australia and South Africa ; and its protective value has 
been generally recognized. When properly performed, and when 
certain precautions are adopted, it would appear to confer immunity 
from the disease. The usual seat of inoculation is the extremity 
of the tail, the virus being introduced beneath the skin by means 
of a syringe or a worsted thread impregnated with the sernm. One 
or two drops are suflieient to cause the local and constitutional 
disturbanee which mark successful prophylactic infection. A par- 
ticular micro-organism has been discovered in the diseased textures 
and fluids of animals affected with contagious pleuro-pneumonia, 
which is supposed to cause the malady. It has been cultivated, 
and inoculation experiments have been made with it. The intra- 
venous injection of the virus has been found to be a safer method 
of conferring immunity than inoculation beneath the skin, and 
quite as certain a method. 


4. Foot-and- Mouth Disease (Epizootie Aphtha, Eczema 
epizootica) if we were to judge by the somewhat vague 
descriptions of different disorders by Greek and Roman 
writers, has been a European malady for more than 2000 
years. But no relance can be placed on this evidence, 
and it is not until we reach the 17th and 18th cen- 
turies that we can find trustworthy proof of its presence, 
when it was reported as frequently prevailing extensively 
in Germany, Italy, and France. During this century, 
owing to the vastly-extended commercial relations between 
every civilized country, it has, like the lung-plague, become 
widely diffused. In the Old World its effects are now 
experienced from the Caspian Sea to the Atlantic Ocean. 
It gradually extended towards Dritain at the commence- 
ment of this century, after invading Holland and Belgium, 
and about 1839 appeared in England, where it was imme- 
diately recognized as a new disease; it quickly spread 
over the three kingdoms. From the observations of the 
best authorities it would appear to be an altogether exotic 
malady in the west of Europe, always invading it from 
the east; at least, this has been the course noted in all 
the principal invasions. It was introduced into Denmark 
in 1841, and into the United States of America from 
Canada, where it had been carried by diseased cattle 
from England. It rapidly extended through cattle traffic 
from the State first invaded to adjoining States, but was 
extinguished, and does not now appear to be known on 
the American continent. It was twice introduced into 
Australia in 1872, but was stamped out on each occasion. 
It appears to be well known in India, Ceylon, Burmah, 
and the Straits Settlements. In 1870 it was introduced 
into the Andaman Islands, where it had not previously 
been seen, by cattle imported from Calcutta, where it was 
then prevailing. There is evidence that it is common in 
South Africa, and is frequently epizootic there, causing 
great inconvenience, owing to the bullocks used for draught 
purposes, which travel great distances, becoming unfit for 
work, by which trafie is much interfered with. These 
cattle also spread the contagion. It is not improbable that 
it also prevails in Central Africa, as Schweinfurth alludes 
to the cattle of the Dinkas suffering from a disease of the 
kind. Though not a fatal malady, and in the majority 
of cases readily amenable to treatment, yet it is a most 
serious scourge. It is transmissible to nearly all the 
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domestie animals, even mankind sometimes becoming 
infected, but its ravages are most severe among cattle, 
sheep, and pigs. Since it was introduced into the United 
Kingdom it has proved more disastrous on the whole, 
perhaps, than any other murrain, and has most injuriously 
affected agricultural interests. What makes it more serious 
is the fact that one attack is not protective against another, 
an animal sometimes being affected a second time within 
a few months. 


Symptoms.—This is an eruptive fever, characterized by vesicles 
or blisters in the mouth, sometimes in the nostrils, and on parts 
of the body where the skin is thin and least covered with hair, as 
on the udder and towards the feet. The animal cannot eat so 
well as usual, suffers much pain and inconvenience, loses condition, 
and, if a milk-yielding creature, gives less milk, or, if pregnant, 
may abort. Sometimes the feet become very much diseased, and 
the animal is so crippled that it has to be destroyed. It is often 
fatal to young creatures. It is transmitted more especially by the 
saliva and the discharges from the vesicles on the feet and udder, 
thongh all the secretions and excretions are doubtless infective, as 
well as all articles soiled by them. The disease can be produced 
by injecting the saliva intravenously. 


These are the best-known murrains affecting cattle ; but 
there are others which, though they cannot be noticed here, 
are of some moment. One in particular demands most 
serious consideration, the disease known as “consumption,” 
“ pining,” and (from the appearance of the morbid growths 
in the chest) “ grapes,” and to the medical and veterinary 
pathologist as “tuberculosis.” It is a highly-infectious 
disorder in cattle, is becoming very common among the 
improved breeds, and causes heavy losses in dairy stock. 
{t has been experimentally demonstrated that the tuber- 
culous matter, as well as milk and the juice of the flesh of 
diseased cows, when given to healthy animals or inocu- 
lated in them, will produce the malady, and this leads to 
the grave question as to the danger incurred by mankind 
through the consumption of the flesh and milk of tubereu- 
lous cows. This is a pressing sanitary problem which 
demands early solution. 


Prevention of Murrains.—The legislative measures necessary for 
prevention or suppression of murrains are based upon the fact 
that these diseases depend for their extension solely upon their 
contagious properties. The object is, therefore, either to prevent 
the admission of the contagious principle, i.e., through diseased 
animals or articles which have become infective by contact with 
them, or to destroy it as quickly as possible. The necessity for 
this is abundantly evident on every page in the history of these 
scourges. It is almost impossible to realize the loss and embarrass- 
ment caused by cattle-plague, lung-plague, and foot-and-mouth 
disease only. By the first-named murrain it has been estimated 
that the loss in Enrope from 1711 to 1796 only was 200,000,000 
head of cattle. And m this century the disease has not been less 
severe, though its opportunities for extension, much greater than 
hefore, have been much diminished by the progress made in veteri- 
nary science. From 1841 to 1844 Egypt lost 400,000 head of cattle ; 
and 1,000,000 perished in Russia in 1844-1845. From 1849 to 
1863 the Austnan states lost 258,107. In Hungary from 1861 
to 1867 this steppe murrain appeared in 680 communes having a 
bovine population of 908,209 ; 25 per cent. were attacked, and of 
these 145,474 or 63:9 per cent. were lost. In 1860-1861 Austria lost 
4800 eattle ; and in Russia 183,678 died in 1860. In 1865-1866 
Great Britain is supposed to have lost 233,629 head, valued at from 
live to eight millions of pounds, though this is probably far below 
the actual figure; and Holland, receiving the infection from 
England, at this time lost 115,000 cattle. In 1870 Germany 
reported 8122 as dead from rinderpest; and during the Franco- 
German war, when the disease was introduced into France by the 
German troops, the Bas-Rhin department alone lost 6104 cattle 
and sheep at the period of the invasion, and 582 cattle and 944 
sheep when the troops returned, the amount of indemnity paid for 
eattle destroyed being 1,622,219 francs, while in Lorraine 5000 
eattle and more than 3000 sheep, and in the Haut-Rhin 14,000 
cattle perished, the compensation to cover this loss being estimated 
at 1,500,000 franes. In August 1873 thirteen governments in 
Russia were invaded by rinderpest, and it was computed that 18,000 
animals were attacked, 14,000 of which died or were destroyed. 

These figures give but a faint idea of the appalling destruction 
wrought by rinderpest ; and lung-plague, though its ravages are not 
so striking or immediate, has been scarcely less formidable. For 
instance, in Holland in 230 parishes the average yearly loss has been 
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reckoned at 49,661. In 705 parishes in Würtemberg 1706 stables 
contained 10,214 cattle; of these 4200 were attacked, and 2583 
were killed or died. In France, according to published statistics, tho 
loss caused by this mutrain in 217 communes of the department of 
the Nord duriug seven consecutive years was 11,200 in a bovine 
population of 280,000 — or a total in nineteen years of 218,000 
head, the estimated value of which was fifty-two millions of francs. 
In the departments of Aveyron, Cantal, and Loztre the average 
loss for a long time was not less than 35 per cent. of the entire 
cattle. In Australia the losses caused by it during thirteen years 
were supposed to be at least 30 to 40 per cent. of the whole number 
of cattle, or about 1,404,097 head, which, if valued at only £6 
each, would amount to about £8,500,000. Only a very imperfect 
notion can be formed of the destruction it has caused in Great 
Britain and Ireland since its introduction ; but for the six years 
ending with 1860 it has been calculated that there perished con- 
siderably more than a million of cattle in the United Kingdom, the 
value of which must have amounted to more than twelve millions 
of pounds. From 1863 to 1866 the death-rate from the scourge was 
from 50 to 60 per cent. annually. 

The deaths from foot-and-mouth disease vary in number at dif- 
ferent outbreaks, and are much less than in the invasions of steppe 
murrain and lung-plague. The most serious feature of this murrain 
is its affecting a large percentage (frequently nine-tenths) of the 
ruminants and pigs on a farm or iu a district. In 1839, in a dis- 
triet in Würtemberg comprising abont 8 square miles and con- 
taining 11,000 head of eattle, only 1300 or 12 per cent. escaped ; 
in the arrondissement of Mülhausen, Alsace, containing 32,000 
animals, in 1862-3-4 only about 4000, or one in eight, were not 
attacked; in the department of the Nord in 1839 of 277,000 
cattle 120,000 were affected, more than one-half of the sheep, and 
one-fifth of the pigs. In Baden in 1864 of 607,825 cattle 139,995 
were infected. It is searcely possible to arrive at anything like a 
correct estimate of the number of cattle aflected during any par- 
ticular outbreak in Britain. Perhaps it would not be an exaggera- 
tion to assert that 150,000 or 200,000 suffered from the disease in 
1872, and from 1839 up to 1874 it was estimated that the money 
loss it caused the country was £13,000,000, but this is probably far 
below the mark. It has been calculated that the loss experienced 
from an outbreak in Baden in 1869 was no less than £103,000, 
and for the southern states of Germany £833,000. France is sup- 
posed to have lost from this disease, among cattle only, in twenty 
years £4,000,000. 

When it is considered how rapidly animals lose condition, especi- 
ally fat stock ; what losses occur when it appears among milch cows 
and those in calf, or amongst oxen used for draught, and among 
sheep, pigs, and poultry ; what embarrassment it may occasion to 
agriculture and the cattle and milk trade, not tospeak of the expense 
of curative measures,—it will be seen what a serious murrain this 
is, even under the most favourable circumstances. It is still more 
so when it assumes a severe character, which it often does, and is 
likely to be accompanied by complications. The great rapidity with 
which it spreads greatly increases these losses. In a very few 
months it has been observed to enter the eastern frontiers and 
spread over a large portion of the continent of Europe, infecting 
Germany, Switzerland, France, Holland, and Belgium, and reaching 
England, always following the course of cattle traffic. 

These examples and estimates afford after all only a very faint 
notion of the devastation, misery, embarrassment, and loss that 
murrains occasion, and it is this which has compelled enlightened 
Governments to adopt severe measures for their extinction, or at 
least limitation. These measures are successful in proportion as 
they are well devised and energetically carried out, for all the 
murrains or contagious diseases are perfectly amenable to con- 
trol, and may even be totally suppressed by international agreement 
and combined action. There is reason to hope that this most 
desirable result will be ultimately attained, but at present it isa 
long way off—some infected countries, in consequence of imperfect 
measures or the absence of any veterinary sanitary police, proving 
a standing menace to others which are either free from infection, 
or are energetically endeavouring to get rid of it. The measures 
now in force may be briefly said to be interdiction of the import- 
ation of cattle from countries in which cattle-plagne, foot -and- 
month disease, or contagious pleuro-pneumonia is prevalent, or 
compulsory slaughter at the ports of debarkation. In some of the 
infected countries, as in the United Kingdom, where foot-and- 
mouth disease and contagious pleuro-pneumonia are always more 
or less prevalent, infected cowsheds, farms, or districts are rigor- 
ously isolated, so far as the movement of animals from them is 
concerned, none being allowed to leave until the disease has been 
suppressed, and cattle-markets or fairs may be closed for a certain 
period. In contagious pleuro-pneumonia, diseased animals and 
those which have been in contact with them are slaughtered, and 
compensation allowed the owner for the latter by the local authori- 
ties, while measures of cleansing and disinfection are enforced. 
The movement of cattle in, into, and from the infected area is 
closely watched to extinguish the contagion as speedily as possible 
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by prohibiting communication between sick and healthy animals 
snsceptible to the malady, aud so preventing the formation of new 
infections centres, Evasion or infraction of the legislative orders 
in force for the suppression of contagious diseases in animals is 
punishable by fine or imprisonment. (G. FL.) 
MURRAY COD. Of the numerous freshwater Perches 
inhabiting the rivers and watercourses of Australia the 
Murray Cod (Oligorus macquariensis) is one of the largest, 
if not the largest, and the most celebrated on account of 
the excellent flavour of its flesh. In conferring upon the 
fishes of the new country familiar names, the early colonists 
were evidently guided by the fancied resemblance in taste 
or appearance to some fish of their northern home rather 
than by a consideration of their taxonomic affinities. These, 
as far as the Murray Cod is concerned, lie in the direction 
of the Perch and not of the Cod family. The shape of the 
body is that of a Perch, and the dorsal fin consists of a 
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spinous and rayed portion, the number of spines being 
eleven. The length of the spines varies with age, old 
individuals having shorter spines, that is, a lower dorsal 
fin. The form of the head and the dentition also resemble 
those of a Perch, but none of the bones of the head have a 
serrated margin. The scales are small. The colour varies 
in different localities ; it is generally brownish, with a 
greenish tinge and numerous small dark green spots. As 
implied by the name, this fish has its headquarters in the 
Murray river and its tributaries, but it occurs also in the 
northern parts of New South Wales. It is the most im- 
portant food fish of these rivers, and is said to attain to a 
length of more than 3 feet, and to a weight of 120 Ib. 
MURRAY RIVER, the largest river in Australia, rises 
in the Australian Alps about 36° 40' S. lat. and 147° E. 
long., and, flowing north-westwards, skirts the borders of 
New South Wales and Victoria until it passes into South 
Australia, shortly after which it bends southward into 
Lake Alexandrina, à shallow lagoon, whence it makes its 
way to the sea at Encounter Bay by a narrow opening at 
35° 35' S. lat. and 138° 55' E. long. Near its source, the 
Murray Gates, precipitous rocks, tower sheer above it to 
the height of 3000 feet; and the earlier part of its course 
is very tortuous, broken, and uneven. Farther on it in 
some parts loses so much by evaporation as to become 
merely a series of pools. Its length till it debouches into 
Lake Alexandrina is 1120 miles, its average breadth in 
summer is 240 feet, its average depth about 16; and it 
drains an area of about 270,000 square miles. For small 
steamers it is navigable as far as Albury.  Periodically it 
overflows its banks, causing wide inundations. Opera- 
tions have lately been undertaken to render its mouth 
accessible for ships; but, owing to the force of the 
southern ocean, navigation is difficult and dangerous. 
The principal tributaries of the Murray are those from 
New South Wales, including the Edward river, the 
united streams of the Murrumbidgee and Lachlan, and 
the Darling or Callewatta. It was in 1829 that Captain 
Sturt traced the Murrumbidgee river till it debouched in 
a magnificent stream 300 feet wide. This stream, the 
Murray river, he followed down to Lake Alexandrina, but 
was compelled, after enduring great hardships, to return 
without discovering its outlet to the sea. In 1831 Captain 
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Barker, while attempting to discover its outlet, was mur- 
dered by the natives. In 1836 the discovery was made by 
Major Mitchell that the Darling flowed into the Murray. 
(See AusTRALIA, vol. iii. pp. 105, 107.) 

MURRAY, or Moray, JAMES STUART, SECOND EARL OF 
(1533-1570), regent of Scotland, was the illegitimate son 
of James V. by Margaret Erskine, daughter of the fourth 
Lord Erskine. While only in his fifth year he was appointed 
prior of the abbey of St Andrews in order that James V. 
might obtain possession of its funds. Under the tutorship 
of George Buchanan his intellectual training was carefully 
attended to, and as early as his fifteenth year he gave 
evidence of rare courage and decision by an impetuous 
attack on an English force which had made a descent on 
the Fife coast, and which he routed with great slaughter. 
In addition to the priory of St Andrews, he subsequently 
received those also of Pittenweem and of Mascon (France), 
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monasticism. The discourses of Knox, which he heard at 
Calder, won his high approval, and shortly after the return 
of the Reformer in 1559 Murray left the party of the 
queen-regent and joined the lords of the congregation, who 
resolved to adopt the bold measure of forcibly abolishing 
the Popish service. After the return of Queen Mary in 
1561 he became her chief adviser, and his cautious firmness 
was for a time effectual in inducing her to adopt a policy 
of moderation and tolerance towards the Reformers. In 
1562 he was created earl of Mar, and soon after married 
Lady Agnes Keith, daughter of the earl marischal. The 
earldom of Mar being claimed by Lord Erskine, he resigned 
the title and property and was created earl of Murray. After 
the defeat of Lord Huntly, leader of the Catholic party, 
who died soon afterwards, the policy of Murray met for a 
time with no obstacle or hindrance, but he awakened the 
displeasure of the queen by his efforts in behalf of Knox 
when accused of high treason, and, as he was also strongly 
opposed to her marriage with Darnley, he was after that 
event declared an outlaw and compelled to take refuge in 
England. Returning after the death of Rizzio, he found 
the sentiments of the queen towards him very greatly 
altered, and received a full pardon. On the abdication of 
Queen Mary at Lochleven he was appointed regent. The 
position was full of temptation and difficulty, but his con- 
spicuous integrity and moderation, joined to unflinching 
courage and the utmost readiness of resource, proved to 
be adequate to what the circumstances demanded. When 
Mary made her escape from Lochleven, he occupied her 
attention with pretended negotiations until he had gathered 
his adherents in sufficient force, when he completely defeated 
her at Langside (13th May 1568) and compelled her to 
flee to England. Immediately afterwards he frustrated 
an attempt at insurrection by the duke of Chatelherault, 
whom he confined in the castle of Edinburgh. The dis- 
appointed partisans of the queen resolved to have revenge, 
and one of their number, Hamilton of Bothwellhaugh, shot 
him through the body at Linlithgow, 21st January 1570. 
The wound proved fatal, and he died the same evening. 
MURRAY, Joux, M.D. (1778-1820), lecturer on 
chemistry and materia medica, was born in Edinburgh 
in 1778 and died in 1820: He was a clear and popular 
lecturer, and his books well represent the chemistry of 
the time, but he will be chiefly remembered on account 
of his opposition to Davy's theory of chlorine. In support 
of the old view that chlorine is a compound of oxygen and 
anhydrous muriatic acid, he attempted to prove experi- 
mentally that muriatic acid gas contains combined water, 
and that chlorine contains oxygen. Dr John Davy con- 
clusively proved that Murray's experiments were inac- 
curate, and that all the phenomena can be perfectly well 
explained without assuming the existence of the unknown 
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anhydrous muriatic acid or the compound nature of the ap- 
parently elementary chlorine. It is interesting to note that 
it was in the course of the experiments made with the view 
of disproving Murray’s conclusions that Davy discovered 
phosgen, the compound of carbonic oxide and chlorine. 

Murray wrote Elements of Chemistry, 2 vols. 8vo, Edinburgh, 
1801 (fourth edition, 1816); Elements of Materia Medica and 
Pharmacy, 2 vols. 8vo, 1804 (new edition, 1810); 4 System of 
Chemistry, 4 vols. 8vo, 1806 (fourth edition, 1818) ; and numerous 
papers in the Transactions of the Royal Society of Edinburgh and 
Nicholson's Journal. 


MURRAY, Sm Rogert (e. 1600-1673), one of the 
founders of the Royal Soeiety, was the son of Sir Robert 
Murray of Craigie, Ayrshire, and was born about the be- 
ginning of the 17th century. In early life he served for 
some years in the French army, and, winning the favour of 
Richelieu, he rose to the rank of colonel. On the outbreak 
of the civil war he returned to Scotland and was energetic 
in collecting recruits for the royal cause. The triumph of 
Cromwell compelled him for a time to return to France, 
but he took an active part in the Scottish insurrection in 
favour of Charles IT. in 1650, and was named lord justice 
clerk and a privy councillor. These appointments, which 
on account of the overthrow of the royal cause proved to 
be at the time only nominal, were confirmed at the Restora- 
tion in 1660. Soon after this event Sir Robert Murray 
began to take a prominent part in the deliberations of a 
club instituted in London for the discussion of natural 
science, or, as it was then called, the “new philosophy.” 
When it was proposed to obtain a charter for the society 
he undertook to interest the king in the matter, the result 
being that on 15th July 1662 the club was incorporated 
by charter under the designation of the Royal Society. 
Sir Robert Murray was its first president, and during the 
remainder of his life exerted himself with great zeal and 
ability to extend its influence. He died in June 1673. 

MURREE, or Manni, a sanatorium and hill station in 
the Rawal Pindi district, Punjab, is situated in 33° 54’ N. 
lat. and 73° 26’ E. long. It forms the great northern 
sanatorium for the Punjab, and is the ordinary summer 
resort of the local Government. The houses crown the 
summit and sides of an irregular ridge of the Murree hills, 
7507 feet above sea-level, and command a magnificent view. 
The climate is admirably adapted to the constitution of 
Europeans ; the lowest recorded temperature is 21° Fahr., 
the highest 96°. The resident population in 1868 was 
2346 ; but in the height of the season it probably amounts to 
12,000 or 14,000, numbers of visitors being attracted from 
Lahore, Rawal Pindi, Peshawar, and the plains generally. 

MURSHIDABAD, or MoorsHEDABAD, a district in the 
lieutenant-governorship of Bengal, lying between 23° 43’ 
and 24° 52’ N. lat. and 87° 43’ and 88° 47’ E. long., is 
hounded along its whole frontier from the extreme N. to 
the S.E. by the Ganges, separating it from the Nadiya 
and Rajshahi districts ; on the S. by Nadiyá and Bardwán 
—the Jalangi river marking its boundary for a consider- 
able distance ; and on the E. by Bírbhüm and the Santál 
Parganas district. The area is 2141 square miles. The 
distriet is divided into two nearly equal portions by the 
Bhagirathi, the ancient channel of the Ganges, which flows 
due north and south. The tract to the west, known as 
the Rarh, consists of hard clay and nodular limestone. 
The general level is high, but interspersed with bs or 
broad marshes and seamed by hill torrents. The Bágri 
or eastern half differs in no respect from the ordinary 
alluvial plains of eastern Bengal. There are few per- 
manent swamps; but the whole country is low-lying, and 
liable to annual inundation. In the north-west are a few 
small detached hillocks, said to be of basaltic formation. 
The river system is constituted by the Ganges or Padma, 
and its offshoots and tributaries the Bhágirathi, Bhairab, 
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Sidlmari, Jalangi, and Singá,—the first mentioned being 
by far the most important river within Murshidábád, 
though only navigable during half the year. It is em- 
banked along the entire length of its left bank. There 
are no canals in the district. 


The census of 1881 returned the population of the district at 
1,226,790 (males 586,483, females 640,307), —Hindus numbering 
634,796, Mohammedans 589,957, native Christians 250, and 
aborigines 836. The population comprises Bengalis of the delta, 
hill tribes from Chutia Nagpur, and the peeuliar llindu castes of 
Behar, while the presence of the court has introduced Rajputs from 
the north-west for railway service or trade, Afghans and Persians 
from beyond the frontier, and a bodyguard of Habshis froin the 
east coast of Africa. The six following towns contained in 1872 a 
population exceeding 5000,—Murshidabad, 46,182; Barhairpur, 
27,210; Kandi, 12,016; Jangipur, 11,361; Beldanga, 6037 ; and 
Margram, 5766. Other places of some importance are the river 
marts of Azimganj and Jiaganj, situated opposite each other on the 
Bhagirathi, Bhagwangola and Dhulian on the Ganges, and the 
railway stations of Murarai and Nalhati. Sites of historical interest 
include the now deserted Kasimbazar, Badrihat, Rangdinati, and 
the battlefield of Gheria. 

Rice constitutes the staple crop, the (mua or winter rice being 
prevalent in the western half of the district, and the aus or early 
rice in the eastern. A second or cold weather crop of wheat, 
barley, and many varieties of oil-seeds and pulses is also grown in 
this latter tract, jute is but little grown, and the cultivation of 
indigo and of mulberry for silkworms is on the decline. There is 
little that is peculiar in the land tenures of the district beyond the 
ránmás or deer parks, held revenue-free by the nawáb, and the 
cultivating tenure known as wt-bandi, according to which the 
peasant pays rent, not for his entire holding, but only for the land 
actually cultivated, the amount being determined by the nature of 
the crops grown, and being paid in kind. Silk is still manufaetured, 
but the industry is rapidly losing its importance. At Murshidábád 
city and at Darhampur there are special industries of ivory-carving, 
bell-metal work, and gold and silver embroidery. The district is 
favourably situated for trade, both by river and rail. In 1876-77 
the exports amounted to £1,020,124; the imports to £739,900. 
The principal exports consisted of rice, gram and pulses, wheat, 
silk, and indigo; the principal imports of European piece goods, 
salt, and raw cotton. 

In 1881-82 the net revenue amounted to 1,803,828 rupees, of 
whieh 1,298,735 were derived from the land-tax. Education in 
1876 was afforded by 506 schools, attended by 14,664 pupils. The 
special educational institutious are the Barhampur College, founded 
in 1853; the Nizámat College, limited to the edueatiou of tho 
relatives of the nawáb ; and the Nizámat free school in Murshidábád 
city. The climate does not differ from that common to Lower 
Bengal, except that it experiences to some extent the burning winds 
of Central India during the hot season. The average annual 
temperature is 78°°6 Fahr. In 1880-81 it was 59°82, and in 
1881-82 it was 47°76. The average annual rainfall is 54:30 inches. 
The district has a low standard of health. The stagnant pools 
formed by the Bhagirathi during the dry season constitute a 
perennial source of malaria, and cholera is rarely absent from the 
city and snburbs. Elephantiasis and hydrocele are also endemic. 

The history of the distriet centres round the eity of Murshidábád, 
the latest Mohammedan eapital of Bengal. In 1704 the nawáb 
Murshid Kulia Khan changed the seat of government to the little 
town of Maksudabad, but when Ali Vardi Khan won the throne by 
conquest in 1740 he also adopted Murshidabad as his capital. The 
great family of Jagat Seth maintained their position as state bankers 
at Murshidabad from generation to generation. Even after the con- 
quest of Bengal by the British, Murshidábád remained for some 
time the seat of administration. Warren Hastings removed the 
supreme civil and eriminal courts to Caleutta in 1772, but in 1775 
the latter court was brought back to Murshidábád again. In 1790, 
under Lord Cornwallis, both the entire revenue and judicial statls 
were ultimately fixed at Calentta. 


MuRsHIDABAD, principal city of the above district, is 
situated on the left bank of the Bhagirathi river, in 24° 
11’ N. lat. and 88° 18’ E. long. Its importance has 
entirely departed since it ceased to be the capital of 
Bengal, and its population has steadily diminished. In 
1872 the population was 46,182 (Hindus 27,211, Moham- 
medans 18,824, Christians 38, “others” 109). It is still 
a great centre of trade and manufacture, and the Jain 
merchants of Murshidábád still rank as the wealthiest of 
their class in Bengal. Their dealings in gold and silver 
bullion are especially large, and some of their number 
almost monopolize the local traffic on the Brahmaputra as 
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far as the north-east frontier of Assam. The principal 
industries of the city are those fostered by the luxury of 
the native court. Carving in ivory, conducted with much 
skill and finish, is an old speciality of the city. The 
principal building is the new palace of the nawáb názím, 
a large and imposing pile of buildings on the banks of the 
river, and nearly in the centre of the city. 

MURZUK. See Fezzay, vol. ix. p. 130. 

MUS, the name of a family of the plebeian gens of the 
Decii. Two members of the family, a father and a son, 
crowned distinguished careers in the service of Rome by a 
singular act of self-devotion. The father, Publius Decius 
Mus, won his first laurels in the Samnite war, when in 
343 r.c, while serving as tribune of the soldiers, he 
rescued the Roman main army from an apparently hope- 
less position. In 340 B.c. he was consul, and had, with 
his eolleague Manlius Torquatus, the command in the Latin 
war. <A decisive battle took place under Mt. Vesuvius ; 
the Romans wavered, and Decius, repeating after the chief 
pontiff a solemn formula by which he devoted “the legions 
and auxiliaries of the enemy along with himself to the Dii 
Manes and the earth-goddess,” dashed into the ranks of the 
Latins and met a death which was followed by a crushing 
defeat of the enemy (Livy, viii. 9). 

The son, who was also called Publius, was consul for the 
fourth time in 295 z.c., and devoted himself after the 
pattern of his father in the battle of Sentinum, when the 
left wing which he commanded was shaken by the Gauls 
(Livy, x. 28). The story of the elder Decius is regarded 
by Mommsen as an unhistorical “doublette” of what is 
related on better authority of the son. 

MUSJEUS is the name of three Greek poets. The 
first is an almost fabulous personage, who is said to have 
flourished in Attica, and to have been buried on the 
Museum Hill in Athens. The mystic and oracular verses 
and usages of Attica, and especially of Eleusis, attach them- 
selves to his name, and when this representative character 
is deducted nothing of his individuality remains. 

The second Muszeus was an Ephesian who was attached 
to the court of the Pergamenian kings. 

The third is of uncertain date, but probably belongs to 
the 5th century A.D., as the structure of his hexameters is 
evidently modelled after the canons of Nonnus. The poem 
in 340 lines which he wrote on the story of Hero and 
Leander is by far the most beautiful Greek poem of the age. 
Ife conveys the pathetic tale of love and death by selecting 
a few striking situations; he describes each of them in a 
telling manner, with no attempt to represent ethical char- 
acter or earnest thought, but with a good eye to the situa- 
tion, the dramatic and rhetorical effect. The work shows 
the influence of the schools of rhetoric, and is evidently the 
forerunner of the love romances of the Byzantine period. 

MUSAUS, J. K. A. (1735-1787), a German author. 
He studied theology at Jena, his birthplace, and would 
have become the pastor of à parish but for the resistance of 
some peasants, who objected that he had been known to 
dance. In 1760 to 1762 he published in three volumes his 
first work, Grandison der Zweite, afterwards (in 1781-82) 
rewritten and issued with a new title, Der deutsche Grandi- 
son. The object of this book was to show the comic 
aspects of Richardson’s hero, who had many sentimental 
admirers in Germany. In 1763 Musüus was made tutor 
of the court pages at Weimar, and in 1770 he became a 
professor at the Weimar gymnasium. His second book— 
Physiognomische Reisen—did not appear until 1778-79. It 
was directed against Lavater, and attracted much favour- 
able attention. In 1782 to 1786 he published his most 
famous work, Volksmdrchen der Deutschen. Even in this 
series of tales, the substance of which Musiius collected 
among the people, he could not refrain from expressing 
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the satirical tone which had marked his previous writings. 
The stories, therefore, lack the unconscious simplicity 
which characterizes genuine folk-lore. Still, they are very 
brightly written, and retain at the present day some of their 
original popularity. In 1785 was issued Freund Hein’s 
Erscheinungen in Holbein’s Manier by J. R. Schellenberg, 
with explanations in prose and verse by Musiius. A collec- 
tion of stories entitled Straussfedern, of which a volume 
appeared in 1787, Musáus was prevented from completing 
by his death, which occurred on the 28th of October 1787. 
After his death appeared his Joralische Kinderklapper 
and Nachgelassene Schriften, the latter edited by-his friend 
and relative Kotzebue. Musiius was a man of cheerful and 
genial temperament, and this dominant characteristic is 
reproduced in his writings, in which, although satirical, he 
is never morose. His style is animated, light, and graceful. 

See Müller, Johann Karl August Musäus (1867). 

MUSCAT, or more correctly Maskat, the chief town 
of ‘Oman in Arabia, lies upon the sea-coast in 23° 40’ N. lat. 
and 58° 25’ E. long., at the extremity of a small cove in the 
gorges of a great pass leading inland through dark mountain 
walls, scorched with the sun and utterly without vegetation, 
which rise almost right out of the sea to a height of from 
300 to 500 feet on both sides of the cove. "The town itself 
is built on a sloping shore, which affords space for some 
scanty patches of cultivated ground beyond the gates. 
The interior aspect of Muscat does not correspond to the 
extremely striking appearance it presents when approached 
from the sea. The ruins of the Portuguese cathedral, the 
palace, the minarets, and a few other great buildings tower 
over narrow crowded streets and filthy bazaars, long rows 
of good houses now falling into decay, and a mass of mean 
dwellings of sun-dried brick or wretched huts of palm 
branches. The whole aspect was described by Palgrave 
in 1863 as that of decay, but the town was still populous, 
and Palgrave estimated the inhabitants at 40,000, exclusive 
of the suburbs. Indeed the excellent harbour so admirably 
situated for the Indian and Persian Gulf trade, the strength 
of the whole position, which is defended by forts on the 
encircling rocks and might easily be rendered impregnable, 
together with the command of the passes to the fertile 
lands beyond, make it naturally the most important point 
on all the coast. The inhabitants and government are 
favourably spoken of ; the population is a mixture of the 
most varied nationalities, including very many Indians; 
but good order is maintained and equal justice administered 
to all creeds. The Mohammedan citizens have a consider- 
able strain of African blood, the slave trade having been 
very active before the convention of England with Zanzibar. 
The climate is not good; the summer heat in so confined 
a situation is very great, and epidemie fevers are common. 
The exports (salt, dates, fish, cotton, pearls, mother-of- 
pearl, &c.) and imports (rice, coffee, sugar, piece goods, 
&c.) are very considerable, amounting perhaps together 
to a million sterling per annum. 

Round the cape which forms the north-west limit of 
the cove lies the prosperous and well-built town of Matrah, 
with 20,000 to 25,000 inhabitants, and a considerable 
production of ‘Omán stuffs. It may be regarded as a 
suburb of Museat, though. the land road over the cape is 
so rough that communication between the towns is con- 
ducted chiefly by boats. 

Museat is an ancient place, perhaps identieal with the Moscha of 
the Periplus. In the 9th century of the Christian era ships trading 
from Síráf to China took in water at Muscat from the well which 
still supplies the town ; but the plaee was then quite small, Sohár, 
farther up the gulf, being the chief place on the ‘Oman coast. The 
importance of Muscat appears to date from the Portuguese oceupa- 
tion (1508-1658). In the first half of last century the contests of 
the rival imams of ‘Oman, Saif and Ibn Murshid, placed the town 


in the hands of the Persians, who were expelled about 1749 by 
Ahmed b. Sa‘id. The residence of this prince was at Rusták, but 
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his grandson Sa'íd made Muscat the capital, and cultivated the 
friendship and commerce of the English in Bombay and of the 
United States, to the great advantage of the city. Under Sa'íd's 
successor Thuaini family feuds and the intervention of the Wahha- 
bites impaired the prosperity of the state. Thuaini was murdered 
in 1867, but after some further troubles his son Turki was estab- 
lished on the throne by the aid of British influence. 


MUSCATINE, a city of the United States, the county 
seat of Muscatine county, Iowa, is built on a rocky bluff 
on the west bank of the Mississippi, at the apex of what 
is known as the Great Bend. It carries on a large busi- 
ness in lumber, milling, canning fruits and vegetables, &c. 
Settled in 1836, and incorporated as a city in 1853, it in- 
creased its population from 5324 in 1860 to 8295 in 1880. 

MUSCINE. The Muscinex are a highly interesting 
class of plants on account of the important part they play 
in the economy of nature, and also from the remarkable 
conditions of their development and formation. In many 
parts of the world it is principally the mossy covering of 
forests which, by collecting the rainfall like a sponge, pre- 
vents the pouring down from mountains of violent and 
excessive torrents of water, while the Bog-moss (Sphagnum) 
plays an important part in the formation of peat; and 
many other Mosses which grow on rocks produce by the 
decay of their dead parts a thin layer of mould (humus) 
in which the seeds of higher plants are able to take root. 
The importance, however, of Mosses in a morphological 
point of view proceeds from their position in the botanical 
system. The Muscinez immediately follow the first divi- 
sion of the vegetable kingdom, the Thallophytes, under 
which are included the Alge and Fungi, because their 
vegetative body is a “thallus,” —that is to say, is not 
divided into stem and leaf like that of higher plants, nor 
are they possessed of roots like those observed in higher 
plants (Ferns, Conifers, Monocotyledons, Dicotyledons, 
&c.) Their anatomical structure is also very simple, the 
individual essential tissue-elements being but little differen- 
tiated from each other. 

The Muscinee agree in many of their conditions with 
the Thallophytes, in others again with the next higher 
division, the vascular Cryptogams (Pteridophytes), to which 
the Ferns, Equisetums, and Lycopodiums belong. In 
many Muscinee of the division of Liverworts (Hepa- 
tice) the vegetative body has still the form of a thallus 
(fig. 1) which is ribbon-shaped and grows in close con- 
tact with the substratum. There are, however, several 
gradual stages of transition from this ribbon-shaped thallus 
to a leaved stem, such as many Liverworts (//epatice) and 
all Leaf-mosses (Musei frondosi) possess. Yet the struc- 
ture of the leaves and of the stem, even in the latter, is 
very simple. The leaves present for the most part a cell- 
surface of one layer, and that (if we leave out of sight 
those in the middle part of the leaf, which in Leaf-mosses 
form the “mid-rib”) is ordinarily composed of cells of 
uniform character. There is thus no epidermis as in 
higher plants, and the leaf itself attains but very trifling 
dimensions. The stem is also of simple structure; it 
possesses no “vascular bundles,” but consists only of 
simple cells, among which there is no differentiation, 
except that those which he outside often have thicker 
walls, and thus form a firmer rind-layer, while the interior 
ones are more elongated and serve for the storage and 
transmission of the plastic substances (albumen, hydro- 
carbons, &c.) The roots also by which the stems are 
attached to the ground are of very simple organization. 
They are either hair-like tubules as in many Liverworts, 
or rows of cells as in the Leaf-mosses. To distinguish 
them from the roots of higher plants they have been 
termed “rhizoids.” In many cases the vegetative body 
scarcely attains one twenty-fifth of an inch in length, in 
others, however, it rises into a much-branched form of 
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from about 4 to about 12 inches or more. The duration of 
its life reaches in some small forms (Zphemerum, Phascum, 
&c.) only a few weeks or months; in most cases, how- 
ever, it is virtually unlimited, since tho vegetative body 
continues to grow at its point while the older parts below 
are dying away. From this cause too the branches are 
isolated from each other, and become independent plants. 
In a peat-moor, for instance, the Bog-moss plants on the 
upper surface are the points and branches of the very 
same plants whose under-parts have long ago died away, 
and bave principally contributed to the formation of the 
peat. This isolation of the branches through the dying 
away of the older parts which keep them together is at 
the same time a means of multiplication. Mosses also 
possess many other arrangements for asexual multiplica- 
tion, as through gemme, “innovations,” &c. In the Liver- 
worts, for instance, almost every cell is capable of giving 
origin to a new plant. 

The most extensive propagation, however, of the Mosses 
is that by means of spores, small roundish cells which are 
formed in a peculiar capsule, the sporogontum. The forma- 
tion of these sporogonia is especially characteristic of the 
Muscinex. They originate, as a consequence of fertiliza- 
tion, from a cell —the ovum-cell — which is generated in 
the female sexual organ, the archegonium. These arche- 
gonia (fig. 6) have, when ready for fertilization, the form 
of a flask. They consist of an inferior and somewhat 
swollen portion, which contains the ovum-cell, and of a 
superior portion drawn out to some length, the neck. 
The neck forms a canal through which the male fertilizing 
bodies, the spermatozoids (fig. 5, D), enter to blend with 
the ovum-cell In the immature condition the arche- 
gonium is closed, its neck portion is filled up with a 
string of cells and covered at the top by a layer of cells 
which closes it like a lid (fig. 6). At a later period, 
however, the membranes of the string of cells which fills 
up the neck (the canal-cells of the neck) are converted into 
a jelly, which on contact with water swells up greatly, 
forces open the apex of the neck portion, and thus pre- 
sents an open access to the ovum-cell The mucilage 
which arises from the swelling up of the canal-cells of the 
neck is also so far of importance with regard to fertiliza- 
tion that by it the freely-moving male fertilizing bodies 
are stopped when they reach the neck of the archegonium. 
The male fertilizing bodies are here, as in many Algz, in 
the vascular Cryptogams, and in most animals, termed 
spermatozoids. They are spirally-coiled filaments, thick- 
ened at the posterior extremity, finely pointed at the 
anterior, and bearing at this thin end two long fine cilia 
by means of which they can move in water. The sperma- 
tozoids are formed in the male sexual organs, the an- 
theridia (fig. 5, C), which are bodies with long or short 
stalks, and of spherical, oval, or club-shaped form, sur- 
rounded by a wall-stratum consisting of a simple layer of 
cells, and which possess in their interior a tissue formed 
of numerous small cells, in each of which one spermatozoid 
takes its origin. When the wall-layer of the antheridium 
is torn asunder the spermatozoids are set free at its apex, 
and move in water by means of their cilia, like Infusoria. 
Thus water is always necessary to fertilization ; it is only 
in water that the neck of the archegonium opens, and that 
the spermatozoids can move. Since either the Mosses grow 
in moist localities, or those which spring up in dry sitna- 
tions always form little turfs so as to suck up every drop 
of rain like a sponge, their fertilization is always secured, 
provided the organs of both sexes are present. 

Even before the opening of the archegonium-case the 
oosphere has formed itself in the inferior portion of the 
archegonium. Originally in this inferior ventricose por- 
tion of the archegonium is a large cell, the central cell 
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(fig. 6). From this a small cell is severed in an upward 
direction, which perishes at a later period, and is called 
the ventral canal-cell (fig. 6, b), while the inferior cell 
becomes round and forms itself into the oosphere. When 
ready for fertilization the ovum-cell is a spherical por- 
tion of protoplasm with a cell-nucleus (fig. 6, e). Fer- 
tilization follows on the blending of one or perhaps 
several spermatozoids with the oosphere. The first result 
of fertilization is that the oosphere becomes surrounded 
by a membrane of cellulose, and then grows very notably, 
while correspondingly with this growth it becomes 
divided by cell-walls, and thus becomes a cellular body. 
From the fertilized oosphere proceeds the moss-fruit, the 
sporogonium. The embryo which has proceeded from the 
fertilized oosphere lives at the expense of the vegetative 
body on which the archegonium is situated, like a para- 
site on the plant that nourishes it. The ventral portion 
of the archegonium grows along with the embryo. In 
Riccia, the lowest form of one subdivision of the Liver- 
worts, the sporogonium remains even during the whole 
lifetime of the plant shut up within the ventral portion of 
the archegonium, and the spores formed in the sporo- 
gonium are not set free until that part of the plant on 
which the archegonium is situated withers away. In 
most other Liverworts also the sporogonium attains almost 
its entire development within the ventral portion of the 
archegonium, which grows contemporaneously with it, and 
it is not until the spores are mature that the stalk of the 
sporogonium extends itself considerably (fig. 3, (1), 4); then 
the ventral portion of the archegonium springs in pieces 
and the spore-capsule issues forth and scatters its spores, — 
an occurrence which is completed within a few days. The 
ventral portion of the archegonium, which increases con- 
siderably after fertilization and which surrounds the embryo 
like a sheath, is termed calyptra. In the case of the 
Liverworts this calyptra is burst open by the sporogonium ; 
in the Mosses, however, the elongated fusiform-embryo 
tears away the calyptra at its base and raises it up like 
& cap on its apex, and it is then found situated on the 
extremity of the sporogonium. In many Leaf-imosses 
(Polytrichum, Hypnum crista castrensis) the sporogonium 
requires more than a year for its development. 

The function of the sporogonium is the production of 
spores. The simplest mode in which this takes place is 
seen in the species Zcia. Here the sporogonium is a 
spherical cell-body, consisting of a wall-layer and an interior 
tissue. The cells of this latter are called the mother-cells 
of the spores, because each of them by division forms 
four spores. In the species, however, which stand higher 
we can distinguish in the sporogonium a foot, which fre- 
quently penetrates into the tissue of the vegetative body, 
and in many Liverworts and almost all Mosses prolongs 
itself into a stalk supporting the capsule in which the 
spores are formed (figs. 3, 7, 8). In the case of most 
Liverworts we find in this capsule, besides the spores, also 
& number of cells which do not become spores. These 
either act as “nutrient cells” to the spore-forming cells, 
which gradually consume the matters stored up in them 
(Riella), or they form themselves into fusiform-cells with 
spiral thickenings of parts of the wall—the so-called 
elaters, which play a part in the dispersion of the spores. 
The sporogonia of Mosses do not possess elaters. They 
are rather complex structures, and attain a higher ana- 
tomical differentiation than the moss-stem itself. For 
example, at certain points in their epidermis they possess 
openings (stomata), which are entirely absent on the stem. 
In order to ensure the dispersion of the spores, special 
arrangements are found in the sporogonia of Mosses. 

The course of development of the Muscinee divides 
itself into two sharply-defined stages. The vegetative 
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body, whether it be only a thallus as in many Liverworts, 
or a leafy stem, produces the sexual organs, the antheridia 
and the archegonia. From the fertilized oosphere of the 
archegonium arises a special structure, the sporogonium, 
which does not nourish itself independently, but lives like 
a parasite upon the moss-plant, and produces the spores 
only ina sexual way. The two stages—on the one hand the 
moss-plants that bear sexual organs, and on the other the 
sporogonium developed as the result of fertilization—are 
termed generations; accordingly in the Muscinez the course 
of development consists in a regular alternation of these two 
stages—in an alternation of generations. The one genera- 
tion possesses sexual organs, and is thus the sexual one. 
The other generation, the result of fertilization, possesses 
no sexual organs and is asexual, but produces the spores. 
Such alternation of generations is exhibited still more 
strikingly in Ferns. In this case, however, it is the proper 
leafy fern-plant which is the asexual generation, producing 
spores, but possessing no sexual organs. It arises out of 
a fertilized oosphere, and thus corresponds to the sporo- 
gonium of the Muscinex. The sexual generation of the 
Ferns is a small and insignificant expansion, the prothallium, 
which bears antheridia and archegonia, and thus corre- 
sponds to the sexual generation of the Muscines, which 
is here represented by the proper moss-plant. The vege- 
tative body of the Mosses which bears the sexual organs is 
not, however, the immediate product of the germination of 
the spore, from which there is produced in the first place 
a simple structure, a pro-embryo (specially developed in 
the Mosses proper, where it is termed “protonema,” and 
where it assumes the appearance of a much-branched fila- 
mentous confervaceous Alga, fig. 15); it is from this pro- 
embryo that the leafy stems arise as lateral buds. 

From a systematic point of view the Muscinez are 
divided into two sections— Liverworts (Hepaticæ) and 
Mosses (Musci frondosi). The two sections are closely 
related to each other, but in external characters they are 
separated by rather sharp boundary lines. 


I. Liverworts (epaticz). 


Liverworts stand below the Mosses proper in regard to 
the number both of species and of individuals. They are 
also of much more limited occurrence, for they are found, 
for the most part, only in damp and shady localities, and 
seldom occupy any large extent of ground. The most 
extensive growths are those of many Marchantiacex—as, 
for example, Fegatella conica, which often forms a con- 
tinuous covering on moist stones, walls, &c. 

(1) The Organs of Vegetation. —With a few exceptions, the vege- 
tative body is closely united to the substratum on which it grows, 
and fastened to it by clasping-roots (rhizoids) composed of a single 
cell. The side turned 
towards the substratum fi 
is of different structure 
from the upper or dor- 
sal side. The Liver- 
worts thus belong, with 
the exception of two 
species, to the class of ,) 
dorsi-ventral plants, or 
those possessing two 
sides of different struc- 
ture, a dorsal side and 
a ventral side, as in 
vertebrate animals. 

The vegetative body 
of the Liverworts is 
either a thallus or a Fic. Me eet dodi (máenined abont 10 dia- 

. 7 ers). ean 0 Orbtion oi a alius, se 
leafy plant ; and we on dre MN frou above and en the left 
have consequently to hand from below. m, mid-rib; s, s, s", the grow- 
distinguish between 


ing points; f, f, the wing-like expanded portion 
thallose and foliose Li- of the thallus, composed of a single layer of cells ; 
verworts. The latter 


tf’, f", its development by ramification, (After 
have already been 


Sachs.) 
termed Hepatice frondosm. 


ns 


There occur, however, transitional 
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forms between these two. Fig. 1 represents an example of a thallose 
Liverwort, showing the anterior portion of a plant of AMctzgeria 
furcata. On the right hand is shown the upper, on the left the 
under side. The vegetative body is a ribbon-shaped thallus, on 
the under side of which the clasping-roots (rhizoids) spring out of 
the mid-rib. Here the mid-rib is sharply separated from the side 
portions, but in other cases (as Aneura and Pellia) it passes into 
them by a very gradual transition. In front, in an indentation of 
the growing point (s), are found the only organs which are formed 
upon it. ‘These are hairs secreting mucilage (papille), and which 
stand on the under side. The mucilage which they secrete is prob- 
ably intended for the purpose of protecting the vegetative point 
against the effects of drought. 

A peculiar exception appears in the growth of the 
(fig. 2). In this case a membranous wing, about 
one-fifth of an inch in width, of the finest green 
and of extreme delicacy, turns regularly on a 
central rib or axis, so as to form with the axis a 
sort of screw or winding staircase, having the 
form of an inverted cone with the apex down- 
wards. The length of the whole plant of Riedla 
helicophylla is about 2 inches. This plant, which 
is decidedly one of the most remarkable forms in 
the vegetable kingdom, grows upright in water, 
and was discovered in Algiers. At its lower end 
it is attached to the ground by clasping-roots. 
This is the only thallose Liverwort that grows 
upright, and also one of the few that grow in 
water. There are likewise two species of Riccia 
which swim in water— Riccia natans and Riecia 
Jluitans ; but these also possess forms which live 
on land, and it is these forms which attain to the 
formation of sporogonia. It follows hence that 
these plants also were originally in every case 
land plants. A few others too, such as Pellia 
epiphylla and Marchantia polymorpha, have the 
power of vegetating in water, but this happens 
only exceptionally, and the plants are then sterile. 

Returning to the thallose Liverworts that live 
on land, we have to remark that the differentia- 
tion of their tissues is a very simple one. The 
cells of the thallus, so far as they are not em- 
ployed in the formation of clasping-roots or of Fic, 2.—Plant of 
sexual organs, are all homogeneous. Those only Riella helicophylla, 
of the mid-rib present a difference in Afetzgeria, from Algiers. 
Blyttia, and others by their lengthened form. From this simple 
form has arisen a further complication in the development of the 
vegetative body in two different series. In the Marchantiacez the 
vegetative body retains the form of a thallus, but its anatomical 
organization is of higher structure. In the Jungermanniacee it is 
the external organization of the vegetative body which is the richer, 
and here the transition takes place in it to the foliose Liverworts, 
which possess a stem with leaves. 

We may consider as representative of the Marchantiacez the very 
widely - spread 
Marchantia poly- 
morpha. Its ve- 
getative body is a 
broad ribbon- 
shaped thallus, 
which has on its 
under side clasp- 
ing-roots (single- 
celled tubules, 
which are either 
simple, or have on 
their inner side 
characteristic coni- 
cal or tubercular 
thickenings) and 
two rows of mem- 
branous lamellæ, 
the uppermost of 
which cover the 


growing point and Fic. 3.— (1) Longitudinal section through the growing- 
form.a protection point (apex) of Fegatella conica, On the upper side of 


genus Riella 


to it. (See the the thallus are formed the air-chambers, as depres- 
EIAN through sions in the upper surface K. On the under side of 

z D the thallus are formed membranous scales L, which 
Fegatella,an allied always proceed from one cell. (2) Surface-view of a 


form, fig. 3, (1), Z.) 
The upper surface 
presents a division 
into small rhom- 
boidal spaces (ar- 
eol), and in the 


middle of each space is an opening, 
hole. 


yonng portion of the thallus; the stomata appear as 
gaps in the epidermis. They are surrounded by a few 
concentric cells, of which the first are represented. 
(3), (4), (5) Marchantia polymorpha ; development of the 
air-chambers and stomata, In (5) a number of cell- 
threads containing chlorophyll are seen sprouting from 
the bottom of the air-chambcr. 


the stoma or breathing 
A section through the thallus shows a strongly-marked 


MUS CINE & 


67 


epidermis broken through at definite spots by the stomata or 
breathing holes, which, however, in this case have a very different 
structure from that presented in the higher plants. In Marchantia 
(fig. 3, (5), Sp) they are of barrel-shaped figure, and consist of several 
rings or tiers of cells placed over one another. Their origin may 
be traced in fig. 3, (3) and (4). Below the epidermis we find 
chambers filled with air. These, however, are not empty; from 
their base sprout forth cellular threads (fig. 8, (5)), the cells of 
which contain a large quantity of chlorophyll. It is in these that 
the assimilation of the carbon takes place. Those cells of the thallus 
which lie beneath serve only for the storing up and transmission 
of the materials for construction. The individual chambers are 
separated from each other by flat layers of cells, and on these rest 
the rhomboidal areole of the upper surface which can be seen with 
the naked eye, In other Marchantiez the stomata are of a different 
structure. In Fegatella, for example, they are not barrel-shaped, 
but are bounded by several concentric Biles of cells, which all lic 
on the Upper surface of the thallus. Early stages of these are repre- 
sented in fig. 3, (2). The way in which the air-chambers and stomata 
attain their condition is very remarkable. Small depressions in 
the celllayer of the upper surface are formed in large numbers 
behind the growing point (fig. 3, (1), U). "These widen considerably, 
and beconie, as it were, roofed over by the neighbouring parts, so 
that an epidermis (fig. 3, (1), E) grows in this manner over the hol- 
lows from the bottom of which at a later period the green cellular 
threads sprout forth. Thestrings of mucilage-cells which are found 
in the tissue of Fegatella, the brown threads which appear in that of 
Preissia, and the cells filled with a brown oily secretion which are 
found in Afarchantia and other species must also be mentioned, 

The second series, which comes next to the simple thallose forms, 
is that of the foliose or leafy Jungermanniem. Forms intermediate 
between the thallose and the foliose are represented by the species 
Blasia and Fossombronia. The former, which not unfrequently 
grows in the damp soil of forests, possesses a flat, thallus-like stem, 
which bears on its longitudinal axis two rows of leaves inserted 
parallel to each other, and has also on the under side two rows of 
toothed scales, the amphigastria. Fossombronia makes a nearer 
approach to the proper leafy forms ; it possesses two rows of leaves 
inserted obliquely to the longitudinal axis of the flattened stem. 
In the foliose Jungermanniex, in the narrower sense of the term, 
the stalk is thin and thread-like, and bears distinctly defined leaves, 
In this case also—with the exception of the upright growing 
Haplomitrium Hookeri—the stem grows in close connexion with 
the substratum. The leaves stand in three rows: two lateral, and 
one ventral towards the substratum. The ventral leaves are in 
this case also, as in Blasia, termed amphigastria or under leaves. 
They are smaller than the side leaves, and are sometimes reduced 
to the form of mere hairs, or even are entirely wanting, as in 
Jungermannia bicuspidata, where it is only in rare exceptional 
cases that they appear. The leaves of Liverworts consist of a single 
layer of cells without any mid-rib. They are commonly bifid at 
the apex, but in many forms this condition is only recognizable in 
early development, and disappears before maturity. 

In general the leaves stand so thickly that they overlap each 
other with their margins, and quite cover the upper surface of the 
stem. Tbe way in which the leaves overlap has been employed as 
a systematic character. Overshot leaves ( folia succuba) are those in 
which the anterior margin turned towards the vegetative point of 
the stem stands higher then the posterior one, and thus the anterior 
margin of each leaf overlaps the posterior margin of the leaf which 
stands before it, while its own posterior margin is overlapped by 
the anterior margin of the leaf which stands behind it. In the 
opposite case of wndershot leaves ( folia incuba), the posterior margin 
of the leaf is higher than its anterior margin, and the anterior 
margin, inclining obliquely outwards, is overlapped by the posterior 
margin of the leaf which comes next before it, as in fig. 4. The 
mode in which the leaves overlap each other depends on a difference 
in the relative amount of growth of the upper or dorsal and the 
under or ventral side respectively. If the growth of the upper side 
preponderates, then we have the overshot, in the opposite case the 
undershot mode of covering. Originally the leaves do not stand 
obliquely to the longitudinal axis; it is only gradually that they 
are shifted out of their place. The position of the leaves is explained 
by their origin. The apex of the stem is occupied by a cell which 
has the form of a three-sided pyramid with a vaulted base. The 
surface of one side of the pyramid is directed downwards, the two 
others are directed laterally. This apical cell is divided by walls 
which are parallel alternately to one of the side walls. Thus seg- 
ments are cut off from the apical cell and lie in three rows. From 
each of these segments arises a leaf. The leavesare thus necessarily 
likewise arranged in three rows, one of which is turned towards 
the substratum. f 

The anatomical structure of the stem is also a very simple ọne. 
Its exterior cells have their walls somewhat more strongly thickened, 
and thus form a firmer rind-layer. We must also notice the secre- 
tion of dark-brown oily corpuscles, which undergo no further con- 
version, and are met with in certain leaf-cells. In the thallose 
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forms the ramification is of a forked character (dichotomous) (fig. 
1). Frequently too, on the older portions, ‘‘adventitious” shoots 


Fra. 4.—4. A leafy (foliose) Jungermannia (Chiloscyphus polyanthos corda) with 
three sporogonia ; on the right above is one with the capsule open, while in 
the two others itis still closed. B. A “perianthium,” with the perichetial 
leaves below. 


are formed ; they may frequently be seen to spring from the margin 
and the mid-rib of the thallus of Metzgeria furcata. The ramifica- 
tion of the foliose Liverworts is a very complex one, but is never 
of a really forked character. The branchlets commonly stand 
below the leaves ou the sides of the stem. 

The above-mentioned ''adventitious" shoots serve the purpose 
of vegetative increase. The same end is attained by the gemme, 
which are of many different forms. In 4meura individual cells 
detach themselves from the thallus and grow up into new plants. 
In the Marchanticw the gemme are formed in peculiar receptacles 
which stand on the upper side of the ribbon-shaped thallus. In 
Marchantia polymorpha these receptacles have the form of a basket 
open at the top, while in Zuwnularia the margin of the same recep- 
tacle is semicircular, The gemmæ, which are developed on the 
base of the receptacle, are flat upright cellular bodies, with two 
indentations at the sides, out of which at a later period, at the time 
of germination, proceed two growing points. "The gemm:e, however, 
are of similar structure on both sides. Which side is at the time 
of germination to become dorsal with stomata and air-chambers, 
and which ventral with root-hairs, is decided by its position with 
respect to the light. It is always the side turned towards the light 
which develops itself into that which bears stomata. This occurs 
even when gemme that swim on water receive light only from 
below. In that case the under side becomes that which possesses 
stomata and the air-chambers described above, while the upper side 
develops root-hairs (rhizoids). Blasia pusilla has also very pecu- 
liar receptacles for gemm:e, provided with a long channel leading 
outwards, while in many foliose Jungermanniee —for example, 
Jungermannia ventricosa, Scapania nemorosa, Jungermannia bicus- 
pidata, and others—gemme consisting of a few cells are formed on 
the leaves or the stem respectively. 

(2) The Organs of Sex.—' The antheridium in Liverworts is a 
spherical or ellipsoidal cellular body with a shorter or longer stalk 
(fig. 5, C), and consists of a wall-layer and an interior tissue, 
the mother-cells of the spermatozoids. In each of these cells a 
spermatozoid is formed, and, as it appears, in the following way :— 
the peripheral layer of the cell-nucleus becomes thickened, aud 
splits up into a ribbon, either annular or rolled up spirally. The 
eilia by means of which the spermatozoid moves 1n water appear, 
on the other hand, to be formed from the protoplasm in which the 
cell- nucleus lies. The process, however, requires still closer 
investigation. Each antheridium is originally a simple cell, which 
grows by repeated subdivision and becomes the antheridial body. 
By the swelling up of the walls of the spermatozoid mother-cells, 
the cells of the antheridium-wall are forced asunder at the apex, 
and the spermatozoids, each imbedded in mucilage, are emitted in 
jets either free from one another or united into a pulp. This pulp 
is often ejected by an explosion of the antheridium, as may be easily 
observed in Frullania dilatata. In water the spermatozoids isolate 
themselves, and in the most favourable cases are carried over to 
the archegonia, Since very many spermatozoids are formed in one 
antheridium, and since one or very few of these suffice for the 
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fertilization of an archegonium, it is evident that an enormous 
number of them must perish. 

The archegonia also proceed from one cell, through the division 
of which their construction is accomplished. They always take 
their origin from the cells of the upper surface, and the same is 
the case with those of Anthoceros, which, however, are sunk into 
the tissue of the thallus, so that their neck and ventral portions 
remain united with the tissue of the thallus and do not project 
freely over it. 

The distribution of the organs of sex is either monecious or 


Fic. 5.—Marchantia polymorpha. A. Anterior portion of a thallus, t, with two 
erect antheridial inflorescences hu. B. Longitudinal vertical section through 
a young antheridial inflorescence. The antheridia are situated in depressions 
of the upper surface. 6, scales; h, roots (rhizoids); o, o, the openings of 
the depressions in which the antheridia lie. C. A nearly mature antheri- 
dium ; st, its stalk; w, the wall. D. Two spermatozoids, magnified 800 dia- 
meters. Each possesses two fine cilia. (After Sachs.) 


diocious. In the latter case the antheridia and archegonia are 
found on different individual plants, as in Spharocarpus terrestris, 
where the male plant is smaller than the female. In the former 
case the antheridia and archegonia are found on the same plant. 
In the thallose forms they are always inserted on the dorsal side 
of the thallus, and commonly sunk into a cavity in it (fig. 5, B). 
In Anthoceros the antheridia even stand in closed cavities, which 
do not open till the antheridium is mature. The organs of sex 
stand either on ordinary branches, which at a later period vegetate 
and grow, or on special sexual shoots. "These are of especially 
remarkable construction in the Marchantiez, of which Marchantia 
polymorpha may serveas an example. In this species the antheridia 
are found on the upper side of a peltate radially-lobed disk, 
supported on a stalk (fig. 5, 44). The archegonia stand on the 
under side of a similar receptacle. These structures may be termed 
*'inflorescences." They are not simple branches, but systems of 
branches whieh have arisen from the repeated bifureation of a 
thallus-shoot. Each indentation in the disk of the “inflorescence ” 
corresponds to the vegetative point of a branch, and this explains 
the fact that the oldest antheridia are found in the centre of the 
disk ; and from this point to the periphery, where the vegetative 
points are found, are successive groups of antheridia of younger 
growth, for the youngest organs of sex always stand next to the 
vegetative point of the shoot. The stalk of the inflorescence is 
nothing else than the inferior portion of the branch-system greatly 
prolonged. In the leafy Jungermannicx the distribution of the 
organs of sex is also either moncecious or dicecious. The arche- 
gonia in this case stand either singly (Lejeunia, &c.) or in larger 
groups. The first archegonium always arises from the apical cell 
of the shoot connected with it, so that with it the latter closes its 
longitudinal growth. This circumstance has been employed in the 
classification of the foliose Jungermanniez (with the exception of 
Haplomitrium) as acrogynous in contradistinction to the anacrogy- 
nous, in which latter the archegonia never proceed from the apex 
of the shoot itself. 

Whilst the archegonia of the thallose forms are protected by 
being lodged in an excavation of the thallus, or surrounded by a 
luxuriant growth of its tissue, the archegonia of the foliose Junger- 
manniee are enveloped by the leaves of the stem-bud, which on 
that account are termed perichetial leaves (folia perichatialta), or, 
collectively, perichetium. Between these perichetial leaves and 
the archegonia there grows up in most forms a second involucre, 
of a goblet or pitcher shape, the ''perianthium" (fig. 4, B). It 
springs up in the form of a cireular fence, gradually growing up- 
wards. In many Jungermannicæ (Calypogeia) the archegonia are 
enclosed in a kind of sack-shaped structure, which forces its way 
into the ground, in which, in fact, it takes root. This ''fruit- 
sac" in the Jungermanniex geocalycex is the hollowed-out shoot 
from which the archegonia arise. Its extremity becomes thickened 
and forms a circular fence about the archegonia ; thus there arises 
a structure about two twenty-fifths of an inch long, which is con- 
stantly becoming deeper, and at the bottom of which the arche- 
gonia are placed. There is always an endeavour to protect 
and envelop the archegonia. This is notably conspicuous in the 
Marchanticw, where round every archegonium there grows after 
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fertilization a special goblet-shaped involucre, whilst every group | In the Jungermannice, when the sporogoninm attains maturity, 


of archegonia is also enveloped by two seales, which incline towards 
cach other like the valves of a mussel-shell. 


Fic. 6.—Marchantia polymorpha. Archegonia at different stages of deyclop- 
ment, in longitudinal section. (1) An archegonium not yet open; its neck 
portion is still covered at its point by the lid-cells d. In the ventral portion 
lies a large cell, which has divided into a small upper cell, the ‘ ventral 
canal-eell,” b, and a lower one, the oosphere. In (2) the neck portion of the 
archegonium is open ; the oosphere has assumed a spherical form; the ven- 
tral canal-cell is shrivelled up. (3) A fertilized archegoniuin ; the oosphere 
has become developed into an embryo, here consisting of eight cells. d is 
an involucre, which in Marchantia grows round the archegonium after ferti- 
lization. (After Sachs.) 

(3) Development of the Asexual Generation of the Sporogonium.— 
Just as in the vegetative classification we are led in a continuous 
series from the simple thallose forms to the foliose forms, so in the 
perfecting of the fertilized oosphere into an embryo (here the sporo- 
goninm) there is a gradual advance from simple to more complex 
forms, The first result of fertilization always is that the oosphere 
becomes surrounded by a membrane, grows, and transforms itself 
by division into 
a cellular body. 
In the simplest 
case, in Riccia 
(fig. 7, 4), the 
only differentia- 
tion which takes 
place in this cel- 
lular body is that 
it forms a wall- 
layer which is 
soon reabsorbed, 
while the whole 
of the interior 
cells form spores 
in such a way 
that by division 
four spores pro- 
ceed from every 
mother-cel. In 
Marchantia (fig. 
7, B) we find a Fro. 7.--Young embryos of Liverworts in longitudinal 
separation tak- section (semi-diagrammatic) The cells from the divi- 
ing place in the sion of which the mother-cells of the spores proceed are 

En "ro- imn shaded. A. A spherical embryo of Riccia, without stalk. 
embryo, 1n which — B. Marchantia polymorpha; the upper part of the em 
its inferior por- bryo Ka turns into the capsule, the lower part into the 
tion (that be- stalk. C. Pellia epiphylla; the cell a forms an append- 
neath the line 1 age to the embryo; the stalk procceds from the cells 

Ue ne Hne i, marked by brackets, and from those above is formed the 
1) becomes the capsule, whose wall and internal mass are now distin- 
short stalk of the — guishable. T whole inne portion of the ba Ste pro- 
a ceeds from the division of four cells. D. Anthoceros 

Sporogon and levis; col, columella. E. Jungermannia bicuspidata. 

ts superior por- F, Radula complanata. E shows the arrangement of the 

tion becomes the 

capsule. In the 

Jungermanniez 


eclls of the einbryo which is characteristic of the Jun- 

germannieæ ; it is composed of a number of transverse 

disks, which always consist of four cells. 
(fig. 7, C, E, F) we find in the young embryo a group of cells 
from which proceed the mother-cells of the spores (shown by 
hatched lines in the figures) ; they are covered by a layer of 
cells which at a later period becomes the wall of the spore-cap- 
sule. Lower down (distinguished by a bracket in fig. 7, €) 
comes that part of the embryo out of which the stalk of the 
sporogonium is formed, while the cell æ represents an appendage 
ofthe embryo. The inferior portion of the stalk often swells into 
a thickened foot, which frequently penetrates deeply into the tissue 


of the fertile shoot (fig. 8). The upper part of the sporogonium, 
in which the spores and elaters are formed, swells into a sphere, 


the stalk becomes very considerably lengthened, the ventral part 
of the archegonium, which had hitherto kept pace with it in 
growth, flies asunder, 
and the capsule emerges. 
This opens in various 
ways. In the Junger- 
manniex the wall breaks 
up into four valves (fig. 
4). The sporogonia of 
Anthoceros behave in a 
very peculiar manner. 
The period oceupied by 
their development is 
much longer than that 
of the Jungermannies. 
While they are dis- 
charging mature spores 
at their apex they are 
still growing at their 
base, and forming new 
spores. "The sporogon- 
ium dehisces by two 
valves, and is traversed 
in the middle line by a 


longitudinal esa of Rick aa e. ronsWüdinal 
- Te Oe ungermamnt Icuspiaata., ngi ina. 

cl not employ ed 1D seetion of the immature sporogonium sg, SUr- 
t ne ormation of Spores. rounded by ar, the calyptra (the ventral por- 
This persists till the tion of the arehegonium which has kept pace 
maturation of the With itin growth) In the sporogonium three 
5 littl parts are to be distinguished: the globular cap- 
sporogonium as a little gule in which lie the mother-cells of the spores 
column, and is termed and the elaters, the cylindrical stalk which at 


the '*eolumella " (see a later period lengthens very considerably, and 
fiv. 7 D) Tire! celle the swollen foot which has penetrated deeply 
B» f, P. © into the tissue of the fruit-shoot. 


ar’, arche- 
gonia which have remained unfertilized y P, me 
cells of the spores pro- of the perianthium; st, stem (fruit-shoot); b, 
ceed have here the form leef. (After Hofmeister.) 
of a dome and enclose an inner portion which becomes the columella, 
while the inferior portion of the embryo becomes its foot. In 
Dendroceros, a foreign form of Anthoceros, it drives tubules resem- 
bling roots into the tissue of the plant on which the sporogonium is 
seated. "Thereis no want of transitional steps between this method 
of formation of the sporogonia and that of the Jungermannice. 
The species Notothylas is especially noteworthy in this respect. 
The spores, which Mocca from one mother-cell by division into 
four parts, are enveloped by a membrane consisting of two layers— 
an outer one, which has the character of a cuticle in its great 
resistance to external agencies, and an inner one, which is composed 
of cellulose. The plants do not proceed directly from the germina- 
tion of the spores; there is a pro-embryo of simple structure, 
which, however, in most cases passes over at its end into the plant 
itself. In the foliose Jungermanniex the first step in germination 
is the springing up of a row of cells in the cell at the end of which 
the growth of the shoot next takes place. The young germ-plant 
next develops leaves of very simple structure, and at first there 
generally appear on it only two rows of leaves at the sides. In 
Radula, however, and Frullania, both of them leafy forms, a cake- 
like cell-surface is first developed in germination ; and it is from 
one of the cells of the margin of this that the growth of the leafy 
plant proceeds. 


from which the mother- 


CLASSIFICATION OF LIVERWORTS 
A. Marchantiacex. 

I. Riccice.—The vegetative body is a dichotomously branched 
thallus, on the dorsal side of which are air-chambers, either covered 
by an epidermis like the Marchanticæ, or opening outwards in 
their whole breadth. On the under side of the thallus is a row of 
scale-shaped lamelle, which become split up at a later period. The 
sexual organs are scattered on the dorsal side of the ordinary shoots. 
In the spore-cavity are neither elaters nor sterile cells à 

IL Corsinicæ.—The organs of sex are united in groups, which 
stand in cavities on the dorsal side of the thallus. In the spore- 
space are sterile cells, which in Boschia are transformed into elaters. 

he dorsal side of the thallus possesses stomata. 

III. Marchantiew.—The thallus is ribbon - shaped, and has a 
layer of air-chambers on the dorsal side opening outwards through 
a stoma. On the ventral side are two rows of scales. In the spore- 
space are elaters. The formation of the ‘‘inflorescenccs” in the 
lowest forms agrees with those of Corsínia ; in the highest forms 
they appear as branch-systems. 


B. Jungermanniacez. 

I. Jungermannicw.—The vegetative body is a thallus without 
air-chambers, or isa leafystem. Between these are transitional forms. 
The sporogonium is differentiated into capsule, stalk, and foot; the 
capsule dehisces by four valves. ' À 

(a) Anacrogynous.—The apex is not employed in the formation 

ofthe archegonium. To this division belong all the thal- 
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lose forms (including Blasia and Fossombronia), as well as 
Haplomitrium Hookeri. In Riella and Spherocarpus the 
capsule is without elaters, but possesses sterile cells mor- 
phologically corresponding to them. All the others have 
elaters. 

(b) Acrogynous.—The apex or the apical cell itself is employed 
in the formation of the archegonium. All the forms are 
foliose, except Haplomitrium, which also, iu the develop- 
ment of its leaves, does not correspond with the foliose 
forms, but with Fossombronia. 

IL Anthocerotew.—Thallose forms. The archegonia, immediately 
on their first formation, are sunk into the tissue of the thallus. 
The antheridia stand in closed cavities. The formation of the 
sporogonium shows no distinction between stalk and capsule, but is 
pod-shaped and fixed by its swollen foot into the thallus. At 
maturity the sporogonium opens with two valves, between which 
the columella becomes visible. At its base it possesses a long and 
permanent growth. 


IL Mosses (Musci or Musci Frondosi). 


The Mosses proper play a much larger part in the 
economy of nature than the Liverworts ; they occur in much 
greater quantity and are more widely distributed, the con- 
ditions of their production not being confined within such 
narrow limits. While the Liverworts, for the most part, 
thrive only in localities that are not too dry, though some 
forms that grow upon bark, such as Radula and Frullania, 
can even endure drought, Mosses, on the other hand, have 
an almost ubiquitous character. Many grow in water 
(Conomitrium, Fontinalis, &c.), in swamps (various kinds 
of Hypnum and others), on dry rocks (Grimmia, Andreza), 
on roofs, in fields, and on trees, —in short, under favour- 
able ciroumstances, a growth of Mosses develops itself 
almost everywhere. This is connected with the fact that 
very many have the capacity of enduring drought, and of 
suspending their growth while it continues and resuming 
it again in moist weather. Besides, a few, such as Hypnum 
cupressiforme, Ceratodon, Barbula ruralis, can grow upon 
any kind of substratum. Others grow by preference on 
organic substrata: as Buxbaumia indusiata on decayed 
trunks, Splachnum on old cowdung or on a damp humus- 
soll, Orthotrichum and the species of Neckera on the firm 
bark of trees, Phascum in manured fields, a great number 
like Grimmia and Andrexa on rocks. As regards the 
chemical quality of the substratum, we can, distinguish be- 
tween Mosses that live on chalk (Seligerta, the species of 
Gymnostomum, and some Hypna) and those that avoid 
chalk (Andrexa, Dicranum). The species of Polytrichum 
and Thuidium abietinum are fond of sandy soils, Ephem- 
erum, Fissidens taxifolius, and others of loamy soils, while 
Archidium phascoides grows on muddy ground, This wide 
extension of the Leaf-mosses is rendered possible by their 
uncommonly great capacity for reproduction. Not only is 
the formation of spores in most species very extensively 
carried on, but we have to add to this the manifold pro- 
duction of asexual means of multiplication, such as gemme, 
&c. The sexual as well as the asexual generation of 
Mosses attains to a higher grade of perfection than that of 
Liverworts. 

(1) The Sexual Generation.—The extent of the sexual 
generation of the Moss-plants proper varies within wide 
limits, While the stem of Ephemerum and some species 
of Phascum appears in the form of a small bud, often 
scarcely visible to the naked eye, there are species of more 
than 4 inches in length, as Sphagnum, Fontinalis, and the 
tropical species Spéridens. In every case, however, we 
have here a really leafy stem ; no thallose forms exist. 

The leaves are simple and always small. 
consist of one layer in their whole extent, or are traversed 
by a mid-rib of several layers, which is often of rather 
complex structure, and consists of thick-walled and thin- 
walled tissue-elements, of which the former give mechanical 
firmness to the leaf, while it is principally in the latter 
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that the conveyance to the stem of the matter formed in 
the leaf takes place. In the species of Polytrichum the 
middle nerve occupies the greatest part of the leaf, and is 
covered with lamellz, which consist of cells bearing chloro- 
phyll. Instead of these lamelle, we find in some other 
Mosses simple rows of cells, as in Pharonutrium subsessile. 
A peculiar structure of the leaf is also found in Leucobryum 
glaucum and Sphagnum. The first-named Moss forms 
thick greenish-white turfs in damp spots. A transverse 
section through a leaf shows it to be composed of two (or 
three) layers of cells. Above and below is a layer of large 
cells devoid of contents, the membrane of which is per- 
forated in various places, so that the cavities of the indi- 
vidual cells communicate with each other; thus arises a 
system of capillary tubes which suck up water and retain 
it like a sponge. Between the angles of every two of 
these colourless cells we find inserted a cell containing 
chlorophyll. The colourless cells are filled with air instead 
of water, and thus the whole plant has a whitish appear- 
ance (Leucobryum), while the green hue comes out at the 
approach of moisture. The leaves of Sphagnum possess a 
similar structure. In these too are perforated cells devoid 
of contents, and surrounded by the meshes of cells contain- 
ing chlorophyll. The inner wall of the empty cells devoid 
of chlorophyll is for the most part set with peculiar 
thickenings of annular or spiral form (fig. 9, f), which give 
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Fic. 9.—Sphagnum acutifolium. A. A part of the surface of the leaf, seen 
from above. It consists of tubular cells containing chloropliyll cl, and large 
empty cells, which are thickened on their inner surface by spiral bands f 
and pierced in some places with openings 1. JB. Transverse section of the 
leaf ; cl, cells containing chlorophyll; ls, the large empty cells. (After Sachs.) 

it the necessary firmness, as in the vessels of higher plants. 

In this case too the empty perforated cells are intended 

for the purpose of absorbing water; and the same end is 

attained by cells of similar structure, which form the rind 
of the stem. 

The stem of Mosses is distinguished by its slight but 
uniform thickness, which for the most part does not 
exceed that of a thick thread. Compared with this deli- 
cacy, the compact, firm, and tough quality of the corre- 
sponding forms in higher plants is so much the more strik- 
ing. It depends on the fact that the exterior layers of cells 
in the stem have thickened cell-walls, generally of à brown 
colour, while the central parts have thin walls. The differ- 
entiation of the tissues reaches its highest point in Polytri- 
chum, Hookeria, Splachnum, and others. Strings of sepa- 
rated cells pass from the leaves into the stem, and apply 
themselves to its central tissue, which is of different 
conformation from the rest of the tissue of the stem,—a 
circumstance which requires mention because this is the 
first indication of the fact of such extensive occurrence 
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among “vascular ” plants that the vascular bundles which 
run off from the leaf pass into the stem and there apply 
themselves to others. The stems are thickly set with 
leaves. It is but seldom that these stand in two rows on 
the sides, as in Fissidens, Conomitrium, and the sterile 
shoots of Schistostega. The last-named plant is of special 
interest as possessing two kinds of shoots of totally differ- 
ent appearance. The fertile ones have their leaves placed 
on all sides of the stem in & spiral manner; the sterile 
ones, on the other hand, have leaves placed on two sides, 
and have the appearance of a fern-leaf. This position, 
however, only comes to pass through a shifting and twist- 
ing of the stem. Originally, in the bud, the leaves of the 
sterile stems stand in a spiral line. On examination of 
the end of the stem it is found that the growing point 
from which the leaves arise contains, as in the foliose 
Liverworts, an apical cell of the form of a three-sided pyra- 
mid with a vaulted base. By means of partition walls 
which are successively parallel to one of the side walls of 
the apical cell “segments” are cut off; and from each of 
these proceeds a leaf, as well as a part of the rind of the 
stem and of the inner tissue. On the direction of the 
partition walls in the apical cell depends likewise the 
arrangement of the leaves. The branches do not spring 
as in most phanerogamous plants from the axil of a leaf, 
but from the upper surface of the stem below a leaf, and 
only out of one of its cells, which becomes the apical cell 
of the branch. 

In the relation of the ramification to the general struc- 


Fic, 10.—Longitudinal section through the summit of a small male plant of 
Funaria hygrometrica, with antheridia in various stages of development. 
aisa young antheridium—at its point is a '* two-edged " apical cell; b, an 
antheridium, nearly mature; c, paraphyses, hair-like structures which stand 
between the antheridia and of which the terminal cells are swollen into a 
globular form ; d, section of leaves through the mid-rib ; e, section of leaves 
through the leaf-surface (lamina) Magnitied 300 diameters. (After Sachs.) 

ture of the moss-plant two leading classes have to be dis- 

tinguished—the acrocarpous and pleurocarpous Mosses. In 
the former the growth of the stalk concludes with the 
formation of a sporogonium ; for the archegonium, out of 
which the former springs, proceeds from the apical cell 


itself. In the pleurocarpous Mosses the sporogonium 
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stands on the tip of a side-branch, and the growth of the 
principal stem is thus not interfered with by fructification. 
In many acrocarpous Mosses the stalk dies after fructifica- 
tion, and the Moss is then an annual, as in many Phasca- 
cee. In those acrocarpous Mosses which are perennial the 
further development is taken up by a side-branch, and a 


so-called “innovation” is N 
formed. By the dying away "enne 
of the principal stem, these paula 
innovation-shoots become at YA Qs 


& later period independent 
plants. The roots consist of 
simple rows of cells, spring- 
ing from the surface of the 
stem, especially at its base 
(see p. 72). 

(2) The sexual organs of the 
Leaf-mosses, the antheridia 
and the archegonia, in their 
mature condition correspond 
in the main with those of the 
Liverworts, from which, how- 
ever, they differ somewhat in 
their development. They oc- 
cur generally in groups at the 
extremity of a shoot, Such 
groups containing, as the case 
may be, either solely anther- 
idia, or solely archegonia, or 
a mixture of the two, are 
termed “flowers.” An ex- 
ception to this condition of 
the antheridia is found in 
Sphagnum (fig. 11, A). Here the antheridia do not stand 
in groups on the summit of the male branch, but are 
arranged along it, so as to stand beneath the leaves on 
the prolonged axis of the 
shoot. In the rest of the 
Mosses, with the excep- 
tion of Polytrichum, the 
first antheridium (or ar- 
chegonium) of a group 
proceeds from the apical 
cell itself; and thus the 
growth of the shoot con- 
nected with it is closed. 
The general character of 
the male “flowers” is 
very various, in the form 
of buds, heads, or disks. 
They are enveloped by 
a number of leaves, the 
* perigonium ” (fig. 11). 
The male plants of dic- 
cious Mosses are often 
considerably smaller than 
the female ones. This is 
the case with Funarta 
HU gaguelrica, ond ag a Fic. 12.—Longitudinal section through the 
remarkable extent with female “flower” of Sphagnum squarrosum, 
Dicranum undulatum and Meh stove four archegonia with Yong 
Leucobryum glaucum. tral portion; St, thestalk; B, ventral canal- 
Dicecious Mosses are fre- fhe midate has proceeded from the apical 
quently sterile on account cell of the shoot. 
of the absence of one of the sexes. The female “flowers ” 
(fig. 12) are in the shape of buds, enveloped by a number 
of leaves, which become smaller towards the inside. The 
archegonia have in general the same structure as those of 
Liverworts, but are distinguished by a very much developed 
stalk, diminishing towards the base in the form of a wedge 


Fic. 11.—Sphagnum acutifolium, A. 
A male branch partially deprived of 
its leaves to show the antheridia a. 
B. An open antheridium, very highly 
magnified. C. A mature motile sper- 
matozoid. (After Schimper.) 
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(fig. 19). 


single cell. 

(3) The development of the fertilized oosphere into the 
sporogonium differs considerably from that of the Liver- 
worts, both as regards the external processes of growth 
and as regards the differentiation in the interior of the 
embryo. In the first of these points the greatest resem- 
blance to the Liverworts is exhibited by Sphagnum. Here 
the sporogonium continues almost till maturity to be en- 
closed by the ventral portion of the archegonium —the 
calyptra, —which keeps pace with it in growth, and which 
is irregularly ruptured by it at the period of maturity. 
Archidium, one of the Phascacez, behaves similarly. In 
all the other Mosses, however, the sporogonium at an early 
period bursts through the ventral portion of the arche- 
gonium, tearing off the calyptra at its base and raising it 
up as a cap. The sporogonium possesses a stalk which 
grows up gradually, but which in 
Sphagnum, Andrexa, and Archi- 
dium is very short. In the two 
first-named genera the shortness of 
the stalk is made up for by a stalk- 
like elongation of that portion of 
the stem on which the archegonium 
is placed. Thus arises a false stalk, 
a * pseudopodium," which is to be 
distinguished from the real stalk, 
which belongs to the sporogonium. 
The capsule is often of complex 
structure. In the Bryinex it pos- 
sesses a distinct epidermis, often 
provided with stomata, which is al- 
together wanting in the vegetative 
parts of Mosses. A few layers of 
cells are united to the epidermis, 
and together with it form the wall. © =M. 
The interior tissue 1s never entirely 
employed in the formation of spores, 
but a part of. it remains as a sterile 
cell-body—the columella (fig. 13, co) 


They originate, as do the antheridia, from a 
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—with the exception of Archidium, Fic. 13.—Longitudinal seetion 


which in this respect approaches the 
Liverworts. The embryo, the young 
sporogonium, is originally fusiform 
(fig. 14, B, C), and is differentiated 
into capsule and stalk (seta). The 
latter commonly penetrates into the 
tissue of the fruit-shoot, which 
forms, outside the base of the sporo- 
goniuin, an exuberant growth like a 
fence—the “vaginula ”—on which 
we not unfrequently find archegonia 
that have miscarried (fig. 13, v). 
In Mosses, as in Liverworts, the 
spores proceed from the division of 
one mother-cell into four parts. The 
phenomena of their germination are 
very peculiar. 


throngh a half-developeđ 
sporogonitun of Phascum bry- 
oides. (The eells are not 
shown.) The sporogonium 
has torn away the ventral 
portion of the arehegonium 
from its base and lifted the 
upper part of the arehego- 
nium as a cap (calyptra; cal 
in fig.) Beneath the calyp- 
tra is the capsular portion of 
thesporogonium. Inits wall- 
layer there has been formed an 
annular intercellular space 
a, filled with air. The cells 
from whieh the mother-cells 
of the spores proeeed (arche- 
sporium) are marked c; co, 
columella ; b, endotherium ; 
h, neek of arehegonium ; i, 
air-space; s, stalk of the 
sporogonium (seta); v, vagin- 
ula; f, leaves of the shoot that 
bears the arehegonia. Mag- 
nified 60 diameters. 


In the great majority of the Mosses there 


arise from the germinating spore cellular filaments re- 
sembling Conferve. They have quite the appearance of 
Algze, and formerly were even confounded with them. 
They bear the name of protonema, and often form a thick 
green covering on the ground in forests. Such a proto- 
nema consists of two parts: oneabove and the other below 
the ground. Both are rows of cells, but those above the 
ground contain chlorophyll and have transverse walls 
placed rectangularly, whilethosebelowtheground contain no 
chlorophyll and their transverse walls are placed obliquely. 
They serve as roots for the protonema, and of similar 
structure are the roots (rhizoids) which spring from the 
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surface of the leafy stem, especially from its base. On 
this protonema, and especially from the basal cells of the 
threads which are above ground, the moss-stem is formed. 
This originates from 
anoutward pouching 
of one of these cells, 
and this becomes the 
apical cell of a moss- 
stem. Several moss- 
plants may be formed 
on one and the same 
protonema, which 
has itself proceeded 
from one spore. The 
spores of the Bog- 
moss (Sphagnum) 
form quite another 
kind of pro-embryo 
when they germinate 
on dampearth. They 
then transform them- 
selves into an intri- 
cately ramified ex- 
pansion or cell-sur- 
face; and any cell 
of this surface may 
then become the api- 
cal cell of the stem. 
When they germi- 
nate in water the 
spores of Sphagnum Ñ 

form a thread-like ^ psa 
pro-embryo. In thes 
some other Mosses 
too, especially An- 
drexa,  Tetraphis, 


i 
a hygrometrica. A. Rudiment of 
the sporogonium or embryo f/f’, in the ventral 
portion of the archegonium. The embryo is a 
cellular body, showing at its point a large **two- 
edged" wedge-shaped apical cell, which forms 
segments on the right and left. B and C are 
further -— of development A ne Sporogo- 
, , . nium J/, and of the ealyptra c. e inferior por- 
and Dip hy pou Te tion of the embryo has penetrated into the tissue 
markable forms of of the shoot. A; neck of the archegonium. 


pro-embryo occur, which, however, can only be alluded to 
here. In no case does a moss-spore grow directly into a 
moss-stem. 


Fig. 15.—Funaria hygrometrica. 


A. Germinating spores ; v, vacuole; w, root; 
s, exosporium, B. Part of a developed protonema, about three weeks after 
germination ; h, a procumbent primary shoot with brown wall and oblique 
septa, out of which arise ascending branches of limited growth b; K, rudiment 
of a leaf-bearing axis with root w. A is magnified 550, B about 90 diameters. 


Mosses propagate themselves very extensively, not only 
by means of spores, but in a vegetative way. Every one 
of the hair-shaped roots (rhizoids) which spring out of 
the stem has the power, when exposed to the light, of 
forming protonema, and moss-buds upon this. On this 
depends the fact that the Mosses which grow on tiled roofs 
(Grimmia and others) are hardly to be extirpated. Even 
if the turf is removed, the roots that have made their way 
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into the pores of the tiles still survive, and develop pro- 
tonema, and new moss-plants upon this. In Phascum and 
Ephemerum, which are apparently annual Mosses, the pro- 
tonema is perennial, and forms new plants in the following 
year. Gemme also arise in abundance on the protonema 
(e.g., of the species of Barbula)—cellular bodies which are 
surrounded by a dark-coloured membrane, and whose cells 
are densely filled with a store of material They are able 
to endure drought, and on germinating they either form 
moss-buds directly or protonema in the first place. Pro- 
tonema may also proceed directly from the cells of the 
leaves and stems of moss-plants, and thus subserve their 
multiplication. Portions even of the sporogonium may 
transform their cells back into protonema. If we cut off 
young sporogonia and place them in damp saud, there will 
arise from their interior cells (or the wall of the capsule) 
threads of protonema, on which new plants spring up. 
Many Mosses also possess special gemme. In T'etraphis 
pellucida they are stalked cellular bodies, enveloped by 
a leafy calyx, from which at a later period they fall away. 
In Aulacomnium androgynum they spring from the ex- 
tremity of a leafless prolongation of the stalk, in Grimmia 
Hartmann and Barbula papillosa from the leaves, &c. 


CLASSIFICATION OF MossEs. 


1. Sphagnacee.—The Turf-mosses are characterized as well by 
their anatomical structure as by the development of their sporo- 
gonia. The stem, which at first is unbranched, possesses roots 
only in its earliest stage. The stems then stand in a thickly-set 
turf, and receive water through the whole of their surface. The 
ramification is very abundant. Two kinds of branches are formed 
in the terminal buds—long whip-shaped *'flagelle " which hang 
down, and whose duration 1s annual; and besides these there is 
formed every year, after the fruit has reached maturity, a side 
shoot called an ‘‘innovation,” whieh acts in the same way as the 
main stem, and at a later period becomes an independent plant. 
The sexual organs, antheridia and archegonia, are developed on the 
side branches. The peculiar structure of the leaves has been 
already mentioned. That of the stem is analogous to it. The 
latter possesses a rind, formed out of cells with thin walls, whose 
protoplasmie contents have completely disappeared. Like the 
empty cells of the leaf, they are penetrated by openings, and thus 
form a system of narrow capillary tubes which stand in connexion 
with each other and open outwards, and through which the water 
mounts upwards. 

The branches that bear the male **flowers" make an approach 
to those of the Liverworts in the fact that the antheridia do not 
stand on the summit of the shoot, but singly close to its leaves. 
On the other hand, the archegonia agree in their position and deve- 
lopment with those of the other Mosses. The embryo—the young 
sporogonium—is at first a pear-shaped body of cellular tissue, the 
basal portion of which penetrates deeply into the soft tissue of the 
fruit-branches on which the archegonium is seated. The sporo- 
gonium differs considerably from that of the other Mosses. Those 
cells which give origin to the mother-cells of the spores—termed col- 
lectively ‘‘archesporium "—form a dome-shaped layer in the upper 
portion of the embryo ; thus they are not traversed by the sterile 
cellular tissue, the columella. Each mother-cell is divided as usual 
into four spores. The short stalk of the capsule extends itself at 
maturity only so far as to cause the sporogonium to break through 
the ealyptra, the place of a stalk being practically supplied by the 
*pseudopodium."! The pro-embryo is a cell-surface. 

2. The Andrewacce are small blackish Mogses growing on rocks. 
Their antheridia resemble those of the other Mosses. The develop- 
ment of the embryo is anomalous. The archesporium is, as in 
Sphagnum,a dome-shaped layer of cells. On the extremity of the 
mature capsule is placed the calyptra, which has been torn away, 
as a delicate cap. The mode of dehiscence of the capsule here 
reminds us of the Liverworts. This takes place by fonr longitu- 
dinal elefts, which allow the exit of the spores, and are open in 
dry and closed in damp weather. In this group also the stalk of 
the sporogonium remains short, its place being supplied by a 
** pseudopodium. " 

3. The Phascacem, which are small and generally annual Mosses, 
are distinguished from the following division by the fact that the 
capsule does not open by separation of a lid, but remains closed, 
and the spores are not set free till the wall of the capsule decays. 
A remarkably anomalous form is Archidium ; the development of 


1 The possession of an elastic stalk has this advantage for the sporo- 
gonium, that it promotes the scattering abroad of the spores by means 
of the wind. £ 
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its embryo reminds us of that of the Liverworts ; the mature sporo- 
gonium also possesses no calyptra, but breaks through the ventral 
portion of the archegonium like that of Sphagnum and that of the 
Liverworts. The Phascacee are termed ‘‘cleistocarpous” in con- 
tradistinction to the **stegocarpous" Mosses. 

4. The Bryincæ comprehend by far the greatest number of all 
ihe species of Mosses. They are characterized above all by the 
structure of their sporogonia. Here the parts of the latter are 
always the longer or shorter bristle-shaped stalk (seta), the 
capsule, and the ealyptra carried up on its summit. That part of 
the stalk where it passes into the capsule is termed apophysis; on 
its epidermis, as well as on that of the capsule, we almost always 
find stomata. As regards the structure of the capsule, at a very 
early period a space filled with air makes its appearance, which 
divides the interior mass from the wall, which is composed of 
several layers. "This interior complex mass of tissue consists of 
ihose cells which give rise to the mother-cells of the spores 
(the archesporium), of a few layers of cells which surround these 
only externally, and of an inner mass of tissne, the columella. 
The latter, however, passes in this case through the cells of the 
archesporium ; these latter form, as in the Phascacem, a stratum 
of cells which has the form of a barrel, open above and below 
(fig. 13), and encloses the columella. The Zryinem are also char- 
acterized by the way in which the capsule opens. The upper part 
of the wall of the capsule is in this case always thrown off as a 
lid (operculum). This happens in one of two ways: either a 
layer (or several layers of cells lying upon one another), placed 
between the inferior portion of the capsule and the operculum, 
forms a ring (annulus), the cell-walls of which become thickened 
and partially swollen, so that the annulus becomes loosened and 
thus causes separation of the operculum and the capsule from each 
other, or there remains simply a thin-walled annular zone of cells 
belonging to the wall of the capsule, which splits asunder in dry 
weather. When the operculum falls away the margin of the open 
capsule appears in most cases set round with a single or double 
ring of tooth-like formations, which are termed peristome. This 
is wanting in Gymmnostomum and Hymenostomum. It occurs in 
its simplest form in Tetraphis. Here the epidermis of the upper 
conical portion falls off as an operculum, while the whole tissue that 
lies beneath splits crosswise into four valves, which form the 
peristome. In the other Mosses, with the exception of Poly- 
trichum, the teeth of the peristome have an essentially different 
origin. They are in 
fact nothing but the 
thickened portions of 
cell - membranes, 
whose unthickened 
portions have per- 
ished and been torn 
asunder. Fig. 16 
shows a portion of a 
longitudinal section 
through the upper 
part of the capsule 
of Funaria hygromet- 
rica. 

The capsule pos- 
sesses a brown epider- " 
nis e, whose walls are 
greatly thickened ; se 
is the tissue that lies 
between the epi- 
dermis and the air- 
spaces A, l of the cap- 
sule; sthemother-cells 
of the spores, and 
fartherinwardsfollows 
the columella.  Im- 
mediately above the 
air-space rises the 
stratum of cells 
which forms the peri- 
stome, of one tooth of 
which a longitudinal 
section is given in fig. 
16. It arises from the 
great thickening 
of the outer side of 
the walls of a row of 
superposed cells. At 
maturity the upper Fic. 16.—Part of a longitudinal section throngh the 


i . upper part of a capsule of Funaria hygrometrica. 
m Be rae ae ‘Att wail aare the teeth of the peristome ; t, pointed 


cells, (After Sachs.) 
off as an operculum, 
the cells marked 7 disappear, and only the thickened parts of the cell- 
membranes remain as the teeth of the peristome. In Funaria and 
in other cases the peristome is double, for those cell-walls (fig. 16, 4) 
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whieh look inwards of the stratum of eells which forms the peri- 
stome have also in these cases become somewhat thiekened, and 
continue as ‘‘cilia,” while the thin portions of membrane placed 
at right angles to them perish. In other cases (Fontinalis anti- 
pyretica) the peristome forms a lattice-work. ‘The number of teeth 
in the peristome is always four, or a multiple of four. They are 
very hygroscopic ; their function is to close up the opening of the 
capsule in wet weather, and so to hinder the exit of the spores, 
which are seattered abroad by the wind. In the same way also 
any germination of the spores in the interior of the capsnle is pre- 
vented. The columella shrivels up after the formation of the 
spores, so that at that time we find nothing in the capsule but the 
spore-dust. The Polytrichacew have special arrangements for the 
protection of the spores. Here the opening of the capsule is 
covered over by a kind of plate (**epiphragma"), which is supported 
by thirty-two or sixty-four teeth, consisting of fibre-like cells. 

Retrospective View.— Comparing generally the Mosses 
with the Liverworts, we see that, however great the 
variety of the forms they comprehend, they still form two 
connected series. In several of the subdivisions of the 
Leaf-mosses conditions occur which remind us of the 
Liverworts. Such are, in Sphagnum, the form and posi- 
tion of the antheridia, the tearing open of the ventral 
portion of the archegonium, and the want of a “‘calyptra” 
on the sporogonium which proceeds from it. This last is 
also found in Andrexa, in which the method of opening 
of the sporogonium likewise reminds us of the Liverworts. 
Among the Phascacex, the Archidium agrees with Liver- 
worts in the absence of a columella. Some few cells in 
the interior of the sporogonium are formed into mother- 
cells of spores, and push aside the rest of the tissue. 
Here, too, the calyptra is absent. 

The simplest Liverworts make a near approach to the 
Alge. The sporogonium of ficcia is of scarcely higher 
organization than the mass of tissue which proceeds from 
the fertilized ovum-cell of Coleochexte, a green freshwater 
Alga, Among plants of a higher order we find no group 
closely allied to the Muscinex. It is true that the Ferns 
have a perfectly analogous alternation of generations, but 
it is not a sporogonium which is produced from the fer- 
tilized oosphere, but the leafy fern-plant. No transitional 
forms occur between these two sections; the chasm which 
divides them is the widest with which we are acquainted 
in the whole vegetable kingdom. K. E. G.) 

MUSES, Tar, according to the view which prevailed 
among the Greek writers and has become à commonplace 
of modern literature, were nine goddesses who presided over 
the nine principal departments of letters: Calliope, Muse 
of epic poetry ; Euterpe, of lyric poetry ; Erato, of erotic 
poetry; Melpomene, of tragedy; Thalia, of comedy; Poly- 
hymnia, of the hymn as used in the worship of the gods; 
Terpsichore, of choral song and the dance which formed its 
necessary accompaniment; Clio, of history; and Urania, 
of astronomy. They are represented in ancient art as fully 
draped figures characterized by attitude, dress, and symbols 
appropriate to the departments over which they presided. 
In the simpler conception that prevails in earlier literature 
they were said to be daughters of Zeus and Mnemosyne, 
i.e., memory personified. In chorus round the altar of Zeus 
they sing the origin of the world, of gods, and of men, the 
might and the glorious deeds of Zeus. At the banquets 
of the gods their joyous music is heard. They honour 
also the great heroes; they sing at the marriage of Cad- 
mus and of Peleus; their mourning song at the death of 
Achilles drew tears from both gods and men. They know 
all things past and future and impart to their chosen poets 
the knowledge and the skill to write. "They are usually 
maiden goddesses, but some of the mythic poets— Orpheus, 
Linus, Ialemus—are said to be sons of a Muse. 

This conception of the number and character of the 
Muses is as old as Hesiod and the Odyssey (xxiv. 60), yet 
it is far removed from the genuine religious stratum out of 
which the poets fashioned it. The religion of the Muses 
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had two chief seats, on the northern slope of Mount Olym- 
pus around Dion in Pieria, by the holy springs Leibethron 
and Pimpleia, and on the slope of Mount Helicon near 
Ascra and Thespie. Nothing is known of the cultus in 
itsolder form, but it appears to have been connected with the 
religion of Dionysus. The Muses must have been originally 
a variety of the Nymphs (see Nymrus), the spirits of nature 
who live in the fountains and forests ; hence they are asso- 
ciated with Pegasus, the winged horse of the thunder-cloud. 
The half-mythic race called Thracian, which is specially 
associated with the two localities where the worship of the 
Muses had its seat, survived in Greek memory as a race of 
bards; and this character of the race coloured its concep- 
tion of the spirit-life which it saw in nature. The spirits 
who know or who remember (Motoa = Movria, from man, 
to think) sang to them in the voice of the water and the 
trees. At first they gave no definite number or form to 
their conception of these spirits; the number nine is the 
invention of a later time and of a different order of thought, 
and some accounts speak of three Muses or of a single Muse. 

MUSHROOM. There are few more useful, more easily 
recognized, or more delicious members of the vegetable king- 
dom than the common mushroom (Agaricus campestris, L.). 
It grows in short grass in the temperate regions of all parts 
of the world. Many edible Fungi depend upon minute and 
often obscure botanical characters for their determination, 
and may readily be confounded with worthless or poisonous 
species, but that is not the case with the Common Mush- 
room, for, although several other species of Agaricus some- 
what closely approach it in form and colour, yet the true 
mushroom, if sound and freshly gathered, may be distin- 
guished from all other Fungi with great ease. It almost 
invariably grows in rich, open, breezy pastures, in places 
where the grass is kept short by the grazing of horses, herds, 
and flocks, Although this plant is popularly termed the 
* meadow mushroom,” it never as a rule grows in meadows. 
It never grows in wet boggy places, never in woods, or on 
or about stumps of trees. An exceptional specimen or an 
uncommon variety may sometimes be seen in the above- 
mentioned abnormal places, but the best, the true, and 
common variety of our tables is the produce of short, up- 
land, wind-swept pastures. A true mushroom is never 
large in size; its cap very seldom exceeds 4, at most 5 inches 
in diameter. The large examples measuring from 6 to 9 or 
more inches across the cap belong to Agaricus arvensis 
(Sch.), called from its large size and coarse texture the 
Horse Mushroom, which grows in meadows and damp 
shady places, and though generally wholesome is coarse 
and sometimes indigestible. The mushroom usually grown 
in gardens or hot-beds, in cellars, sheds, &c., is a distinct 
variety, known as Agaricus hortensis (Cke.) This is a 
compact and inferior form of the true mushroom, or it may 
indeed be a hybrid or even a distinct species. 

The parts of a mushroom consist chiefly of stem and cap; 
the stem is furnished with a clothy ring round its middle, 
and the cap is furnished underneath with numerous radiat- 
ing coloured gills. In the accompanying illustration (1) 
represents a section throngh an infant mushroom, (2) a 
mature example, and (3) a longitudinal section through a 
fully-developed mushroom. ~The cap p, e is fleshy, firm, 
and white within, never thin and watery ; externally it is 
pale brown, dry, often slightly silky or floccose, never vis- 
cid. The cuticle of a mushroom readily peels away from 
the flesh beneath, as shown at r. The cap has a narrow 
dependent margin or frill, as shown at c, and in section 
at H; this dependent frill originates in the rupture of a 
delicate continuous wrapper, which in the infancy of the 
mushroom entirely wraps the young plant; it is shown in 
its continuous state at », and at the moment of rupture at 
x. The gills underneath the cap t, m, N are at first 
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white, then rose-coloured, at length brown-black. A point 
of great importance is to be noted in the attachment of 
the gills near the stem at o, P; the gills in the true mush- 
room are (as shown) usually more or less free from the 
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stem, they never grow boldly against it or run down it ; 
they may sometimes just touch the spot where the stem 
joins the bottom of the cap, but never more; there is usually 
a slight channel, as at p, all round the top of the stem. 
When a mushroom is perfectly ripe and the gills are brown- 
black in colour, they throw down a thick dusty deposit of 
fine brown-black or purple-black spores; it is essential to 
note the colour. The spores on germination make a white 
felted mat, more or less dense, of mycelium ; this, when 
compacted with dry, half-decomposed dung, is the mush- 
room spawn of gardeners (see HoRTICULTURE, vol. xii. p. 
284). The stem is firm, slightly pithy up the middle, but 
never hollow ; it is furnished with a floccose ring near its 
middle, as illustrated at Q, q; this ring originates by the 
rupture of the thin general wrapper k of the infant plant. 
On being cut or broken the flesh of a true mushroom re- 
mains white or nearly so, the flesh of the coarser Horse 
Mushroom changes to buff or sometimes to dark brown. 
To summarize the characters of a true mushroom :—it grows 
only in pastures ; itis of small size, dry, and with unchange- 
able flesh ; the cap has a frill; the gills are free from the 
stem, the spores brown-black or deep purple-black in colour, 
and the stem solid or slightly pithy. When all these 
characters are taken together no other mushroom-like 
fungus—and nearly a thousand species grow in Britain— 
can be confounded with it. 

Like all widely-spread and much-cultivated plants, the edible 
mushroom has numerous varieties, and it differs in different places 
and under different modes of culture in much the same way as our 
kitchen-garden plants differ from the type they have been derived 
from, and from each other. In some instances these differences are 
so marked that they have led some botanists to regard as distinct 
species many forms usually esteemed by others as varieties only. 

A small variety of the common mushroom found in pastures has 
been named A. pratensis (Vitt.); it differs from the type in having 
a pale reddish-brown scaly top, and the flesh on being cut or broken 
changes to pale rose-colour. A variety still more marked, with a 
darker brown cap and the flesh changing to a deeper rose, and 
sometimes blood-red, has been described as A. rufescens (Berk.). 
The well-known compact variety of mushroom-growers, with its 
white cap and dull a clay-coloured gills is A. hortensis (Cke. ). 
Two sub-varieties of this have been described under the names of 
A. Buchanani and A, elongatus, and other distinct forms are known 
to botanists. A variety also grows in woods named 4. silvicola 
(Vitt.); this can only be distinguished from the Pasture Mushroom 
by its elongated bulbous stem and its externally smooth cap. There 
is also a fungus well known to botanists and cultivators which 
appears to be intermediate between the pasture variety and the 
wood variety, named A. vaporarius (Otto). The large rank Horse 
Mushroom, now generally referred to as A. arvensis (Sch.), is prob- 
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ably a variety of the Pasture Mushroom ; Sowerby has described 
it under the name of A. Georgii and Dr Badham as A. exquisitus ; 
it has also been published as A. edulis. It grows in rings in woody 
places and under trees and hedges in meadows ; it has a large scaly 
round cap, and the flesh quickly changes to buff or brown when cut 
or broken; the stem too is hollow. An unusually scaly form of this 
has been described as A. villaticws and another as 4. augustus. 
Dr Badham has also described a variety under the name of A. anceps. 

A species, described by Berkeley and Broome as distinct from 
both the Pasture Mushroom and Horse Mushroom, has been pub- 
lished under the name of A. clvensis. This grows under oaks, in 
clusters, —a most unusual character for the mushroom. The species 
is said to be excellent for the table. An allied fungus peculiar to 
woods, with a less fleshy cap than the true mushroom, with hollow 
stem, and strong odour, has been described as a close ally of the 
Pasture Mushroom under the name of A. silvaticus (Sch.); its 
qualities for the table have not been described. 

Many instances are on record of symptoms of poisoning, and 
even death, having followed the consumption of plants which have 
passed as true mushrooms; these cases have probably arisen from 
the examples consumed being in a state of decay, or from some 
mistake as to the species eaten. It should always be specially noted 
whether the fungi to be consumed are in a fresh and wholesome 
condition, otherwise they act as a poison in precisely the same way 
as does any other semi-putrid vegetable or putrid meat. Many 
instances are on record where mushroom-beds have been invaded 
by a growth of strange fungi and the true mushrooms have been 
ousted to the advantage of the new-comers ; such instances are very 
perplexing, but they tend to show that a proper supervision should 
be kept over fungi when used for food as over ether vegetables, 
fruit, meat, and fish. When mushrooms are gathered for sale by 
persons unacquainted with the different species mistakes are of 
frequent occurrence, A very common spurious mushroom in mar- 
kets is A. velutinus (P.), a slender, ringless, hollow-stemmed, black- 
gilled fungus, common in gardens and about dung and stumps; it 
1s about the size of a mushroom, but thinner in all its parts and far 
more brittle; it has a black hairy fringe hanging round the edge of 
the cap when fresh. Another spurious mushroom, and equally 
common in dealers’ baskets, is 4. lacrymabundus (Fr.); this grows 
in the same positions as the last, and is somewhat fleshier and 
more like a true mushroom ; it has a hollow stem and a slight ring, 
the gills are black-brown mottled and generally studded with tear- 
like drops of moisture. In both these species the gills distinctly 
touch and grow on to the stem. Besides these there are numerous 
other black-gilled species which find a place in baskets, —some 
species far too small to bear any resemblance to a mushroom, others 
large and deliquescent, generally belonging to the stump- and dung- 
borne genus Coprinus. The true mushroom itself is to a great ex- 
tent a dung-borne species, therefore mushroom-beds are always liable 
to an invasion from other dung-borne forms, The spores of all fungi 
are constantly floating about in the air, and when the spores of 
dung-infesting species alight on a mushroom-bed they find a nidus 
already prepared that exactly suits them ; and if the spawn of the 
new-comer becomes more profuse than that of the mushroom the 
stranger takes up his position at the expense of the mushroom. 
There is also a fungus named Xylaria vaporaria (B.), which some- 
times fixes itself on mushroom-beds and produces such an enormous 
quantity of string-like spawn that the entire destruction of the bed 
results. The spawn is sometimes so profuse that it is pulled out of 
the beds in enormous masses and carted away in barrows. 

Sometimes cases of poisoning follow the consumption ‘of what 
have really appeared to gardeners to be true bed-mushrooms, and 
to country folks as small Horse Mushrooms. The case is made more 
complicated by the fact that these highly-poisonous forms new and 
then appear upon mushroom-beds to the exclusion of the mush- 
rooms. Thisdangerous counterfeit is 4. fastibilis (Fr.), or sometimes 
A. crustuliniformis (Bull.), a close ally if not indeed a mere variety 
of the first. A description of one will do for both, 4. fastibilis 
being a little the more slender of the two. Both have fleshy caps, 
whitish, moist, and clammy to the touch; instead of a pleasant 
odour, they have a disagreeable one; the stems are ringless, or 
nearly so; and the gills, which are palish clay- brown, distinctly 
touch and grow on to the solid or pithy stem. These two fungi 
usually grow in woods, but sometimes in hedges and in shady 
places in meadows, or even, as has been said, as invaders on mush- 
room-beds. The pale clay-coloured gills, offensive odour, and 
clammy or even viscid top are decisive characters. A reference to 
the accompanying illustration (fig. 2), which is about one-half natural 
size, will give a good idea of A. fastibilis ; the difference in the 
nature of the attachment of the gills near the stem is seen at R, the 
absence of a true ring at s, and of a pendent frill at T. The colour, 
with the exception of the gills, is not unlike that of the mushroom. 
In determining fungi no single character must be relied upon as con- 
clusive, but all the characters must be taken together. Sometimes 
a beautiful, somewhat slender, fungus peculiar to stumps in woods 
is mistaken for the mushroom in A, cervinus (Sch.); it has a tall, 
solid, white, ringless stem and somewhat thiu brown cap, furnished 
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underneath with beautiful rose-coloured gills, which are free from 
the stem as in the mushroom, and which never turn black. It is 


Fra. 2.—Poisonous Mushroom (Agaricus fastibilis, Fr.) 


probably a poisonous plant, belonging, as it docs, to a dangerous 
cohort. Many other species of Agaricus more or less resemble A. 
eampestris, notably some of the plants found under the sub-genera 
Lepiota, Volvaria, Pholiota, and Psalliota, but when the characters 
are noted they may all with a little care be easily distinguished from 
each other. The better plan is to discard at once all fungi which 
have not been gathered from open pastures ; by this act alone more 
than nine-tenths of worthless and poisonous species will be excluded. 

In cases of poisoning by mushrooms immediate medical advice 
should be secured. The dangerous principle is a narcotic, and the 
E age are usually great nausea, drowsiness, stupor, and pains 
in the joints. A good palliative is sweet oil; this will allay any 
corrosive irritation of the throat and stomach, and at the same 
time cause vomiting. 

The mode of eultivating mushrooms artificially out of doors and 
in sheds is described under HORTICULTURE, vol. xii. p. 284. Paris 
inushrooms are cultivated in enormous quantities in dark under- 
. ground caves at a depth of from 60 to 160 feet from the surface. 
The stable manure is taken into the tortuous passages of these 
caves, and the spawn introduced from masses of dry dung where it 
occurs naturally. In France mushroom- growers do not use the 
compact blocks or bricks of spawn so familiar in England, but 
much smaller flakes or **leaves " of dry dung in which the spawn or 
mycelium can be seen to exist. Less manure is used in these caves 
than we generally see iu the mushroom-houses of England, and 
the surface of each bed is covered with about an inch of fine white 
stony soil. The beds are kept artificially moist by the application 
of water brought from the surface, and the different galleries bear 
erops in suceession. As one is exhausted another is in full bearing, 
so that by a systematic arrangement a single proprietor will send 
to the surface from 300 Ib to 3000 tb of mushrooms per day. The 
passages sometimes extend over several miles, the beds sometimes 
oceupying over 20 miles, and, as there are many proprietors of 
eaves, the produce of mushrooms is so large that not only is Paris 
fully supplied, but vast quantities are forwarded to the different 
large towns of Europe; the mushrooms are not allowed to reach 
the fully-expanded condition, but are gathered in a large button 
state, the whole growth of the mushroom being removed and the 
hole left in the manure covered with fine earth. The beds remain 
in bearing for six or eight months, and then the spent manure is 
taken to the surface again for garden and field purposes. The 
equable temperature of these caves and their freedom from draught 
is one cause of their great success; to this must be added the 
natural virgin spawn, for by continually using spawn taken from 
mushrooni-producing beds the potency for reproduction is weak- 
ened, The beds produce mushrooms in about six weeks after this 
spawning. 

The Fairy-ring Champignon.—This fungus, Marasmius Orcades 
(Fr.), is more universally used in France and Italy than in England, 
although it is well known and frequently nsed both in a fresh and 
ina dry state in England. It is totally different in appearance 
from the Pasture Mushroom, and, like it, its characters are so dis- 
tinct that there is hardly a possibility of making a mistake when 
its peculiarities are onee comprehended. It has more than one 
advantage over the Meadow Mushroom in its extreme commonness, 
its profuse growth, the length of the season in whieh it may be 
gathered, the total absence of varietal forms, its adaptability for 
being dried and preserved for years, and its persistent delicious 
taste. Itis by many esteemed as the best of all the edible fungi 
found in Great Dritain. Like the mushroom, it grows in short 
open pastures and amongst the short grass of open roadsides ; some- 
times it appears on lawns, but it never occurs in woods or in damp 
shady plaees. Its natural habit is to grow in rings, and the grassy 
fairy-rings so frequent amongst the short grass of downs and pas- 
tures in the spring are generally caused by the nitrogenous manure 
applied to the soil in the previous autumn by the decay of a cirele 
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ofthese fungi. Many other fungi in addition to the Fairy-ring 
Champignon grow in circles, so that this habit must merely be 
taken with its other characters in cases of doubt. 

A glance atthe illustration (fig. 3) will show how entirely the Fairy- 
ring Champignon differs from the mushroom. In the first place, itis 
about one-half the size of a mushroom, and whitish-buff in every 
part, the gills always retaining this colour and never becoming 
salmon-coloured, brown, or black. The stem is solid and corky, 
much more solid than the flesh of the eap, and perfectly smooth, 
never being furnished with the slightest trace of a ring. The buff- 
gills are far apart (v), and in this they greatly differ from the some- 
what erowded gills of the mushroom ; the junction of the gills 
with the stem (w) also differs in character from the similar junction 
in the mushroom. The mushroom is a semi-deliquescent fungus 
which rapidly falls into putridity in deeay, whilst the champignon 
dries up into a leathery substance in the sun, but speedily revives 
and takes its original form again after the first shower. To this 
character the fungus owes its generie name (Marasmius) as well as 
one of its most valuable qualities for the table, for examples may be 
gathered from June to November, and if carefully dried may be 
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hung on strings for culinary purposes and preserved without deteri- 
oration for several years ; indeed, many persons assert that the rich 
flavour of these fungi increases with years. Champignons are highly 
esteemed (and especially is this the case abroad) for adding a most 
delicious flavour to stews, soups, and gravies. 

A fungus which may carelessly be mistaken for the mushroom is 
M. peronatus (Fr.), but this grows in woods amongst dead leaves, 
and has a hairy base to the stem and a somewhat acrid taste. 
Another is M. wrens (Fr.); this also generally grows in woods, but 
the gills are not nearly so deep, they soon become brownish, the 
stem is downy, and the taste is acrid. An Agaricus named A. 
dryophilus (Bull.) has sometimes been gathered in mistake for the 
champignon, but this too grows in woods where the champignon 
never grows ; it has a hollow instead of a solid stem, gills crowded 
together instead of far apart, and flesh very tender and brittle in- 
stead of tough. A small esenlent ally of the champignon, named 
M. scovodonius (Fr.), is sometimes found in pastures in Great Britain; 
this is largely consumed on the Continent, where it is estecmed for 
its powerful flavour of garlic. In England, where garlic is not used 
to a large extent, this fungus is not sought for. Another small and 
common species, M. porreus (Fr.), is pervaded with a garlic flavour 
to an equal extent with the last. A third species, M. alliaceus (Fr.), 
is also strongly impregnated with the scent and taste of onions or 
garlic. Two species, M. impudicus (Fr.) and M. fetidus (Fr.), are 
in all stages of growth highly fetid. The curious little edible 
Agaricus eseulentus (Jacq.), although placed under the sub-genus 
Collybia, is allied by its structure to Afarasmius. It is a small 
bitter species common in upland pastures and fir plantations early 
in the season. Although not gathered for the table in England, it 
is greatly prized in some parts of the Continent. Frics, the greatest 
authority on the higher Fungi, writes: ‘‘In Austria in cibariis 
magni wstumatur.” The odour and taste in fungi when raw are 
often valuable characters in deciding species. 

Morcl.—This delicious edible fungus, Morehella esewlenta (Pers. ), 
is more common in Britain than is generally supposed. It grows 
after warm rains in the spring or carly summer in woody places 
and in orchards and gardens, often in places where the ground has 
been burnt. Like the champignon, the morel ean be easily dried 
and kept suspended on strings in necklace fashion for winter use. 
It is generally 3 or 4 inches high, with a hollow stem and a hollow, 
irregularly globose, honeycombed head, pale buff in colour all over, 
and furnished with an agreeable odour. There is more than one 
esculent species of morel: A. semilibera (D.C.) is the next best 
known, but this is rare in Britain. A large species named Jf. cras- 
sipes (Pers.)—the M. smithiana of Cooke—attains a height of from 
9to12inches. This is a fragrant and delicious species, but only suit- 
able for use in a fresh state; it cannot be readily dried. Another 
valuable edible species is Gyromitra esculenta (Fr.), recognized by 
its brownish-black globose head; it grows amongst firs and is con- 
sidered rare. (W. G. SM.) 
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PART I.—HISTORY. 


USIC! is the art which employs sounds as a medium To define the special science, and the art which is its Harmony 
of artistic expression for what is not in the pro- | application, that is denoted by our word music, the Greek and 
vince of literature, of sculpture, of painting, of acting, or | language has two other words, harmonia or harmonike "eledy. 


Defini- 
tion. 


of architecture. Whereas literature, whether in verse or 
prose, describes or states emotions, or perceptions, or im- 
pressions ; whereas sculpture imitates the outward forms 
of animated beings, and physiognomically, either in the 
face, or, to speak more broadly, in the moulding and 
attitude of the entire figure, displays personal character 
and the effect of passion upon it; whereas painting 
vitalizes with colour the forms of sculpture, and extends 
its range of subjects from animate to inanimate nature ; 
and whereas acting adds speech to the written words of 
the dramatist, and enforces or even qualifies their meaning 
by vocal inflexion, and illustrates it by changeful gesture, 
thus giving the mobility of life to the forms of sculpture 
and painting ;—music embodies the inward feelings of 
which all those other arts can but exhibit the effect. 
Those other arts are imitative in respect of their repro- 
ducing natural objects or circumstances ; it is otherwise 
with architecture, which makes but conventional reference 
to nature, and wholly arbitrary application of the lines, 
the lights, and the shadows of the natural world ; and in 
this particular music has an analogy to architecture which 
it has not to the other fine arts. In the matter of 
expression also, architecture may be compared with music 
in the earlier stages of its development, since represent- 
ing and also prompting a general idea of solemnity, or 
grandeur, or gaiety; but music left architecture far behind 
when, in later times, it assumed the power of special, 
individual, and. personal utterance of every variety of 
passion. The indefiniteness of musical expression furnishes 
no argument that music is inexpressive, but is one of the 
qualities that place it on the highest level of art-excel- 
lence, enabling it to suggest still more than it displays, 
and to stimulate the imagination of the witness as much 
as to exercise that of the artist. The musician is then a 
poet, whether we regard the term in its primary sense of 
“maker,” the exact translation of the Greek word by 
which versifiers were styled in early English, or in its ap- 
plied sense of one who expresses thought and feeling 
through the medium of highly-excited imagination. Music, 
then, is that one of the fine arts which appropriates the 
phenomena of sound to the purposes of poetry, and has a 
province of its own in many respects analogous to, but yet 
wholly distinct from, that of each of the other arts. It is 
common to style it “the universal language;" but the 
definition is untrue, for in every age and in every clime 
there are varieties of musical idiom which are unsympa- 
thetic, if not unintelligible, to other generations than those 
among whom they are first current, and, still more, the 
very principles that govern it have been and are so variously 
developed in different times and places that music which 
is delightful at one period or to one people is repugnant 
at another epoch or to a different community. An attempt 
will here be made to sketch the progress of the art through 
Western civilization, to show how it has been changed from 
artificial or calculated into natural or spontaneous, and to 
describe some of the chief forms of its manifestation.? 

1 From the Greek povorky ; but this included all arts and sciences 
over which the Muses presided—the encyclopedia of learning. The 
science of sounds was particularly involved in that of the stars, and 
hence the word had special reference to these two in their relation to 
numbers; and in its comprehensive sense it was employed to denote 
the entire mental training of a Greek youth. In Latin the word had 


a more restricted meaning. 
? William Chappell’s History of Music is the authority for the cor- 


and melodia, —harmonia implying the idea of “fitting,” 
and so being a term for propriety or general unity of parts 
in a whole, not in our limited technical sense of combined 
sounds, but with reference to the whole principle of 
orderly and not specially tonal regulation, melodia imply- 
ing the rising and falling of the voice in speech, and being 
applied only at a subsequent epoch to a succession of 
musical notes.3 

We thus owe our three chief musical terms to the 
Greeks, and in our prevailing system much more besides ; 
they themselves, however, owed all to earlier sources, for 
the essentials of their knowledge and practice are traced 
to Egypt. 


It has been ingeniously suggested and well sustained by Origin. 


Mr. J. F. Rowbotham that in prehistoric times music 
passed through three stages of development, each charac- 
terized by a separate class of instrument, and the analogy 
of existing uses in barbarous nations tends to confirm the 
assumption. Instruments of percussion are supposed to 
be the oldest, wind instruments the next in order of time 
and of civilization, and string instruments the latest 
invention of every separate race. The clapping of hands 
and stamping of feet, let us say, in marking rhythm 
exemplify the first element of music, and the large family 
of drums and cymbals and bells is a development of the 
same principle. Untutored ears are quicker to perceive 
rhythmical accentuation than variations of pitch, so the 
organ of time makes earlier manifestation than the organ 
of tune, though, musical sound being a periodic succes- 
sion of vibrations, the operation of the latter is truly but 
a refinement on that of the former. The sighing of wind, 
eminently when passing over a bed of reeds, is Nature’s 
suggestion of instruments of breath; hence have been 
reached the four methods of producing sound through pipes : 
—by blowing at the end, as in the case of the English flute 
and the flageolet; at the side, as in that of the ordinary con- 
cert flute; through a double reed, as in that of the hautboy 
or oboe and bassoon ; and over a single reed, as in that of 
theclarionet—all of which date from oldest existing records ; 
and also upon the collection of multitudinous pipes in that 
colossal wind instrument, the organ. An Egyptian fable 
ascribes the invention of the lyre to the god Thoth; a 
different Greek fable gives the same credit to the god 
Hermes ; and both refer it, though under different circum- 
stances, to the straining of the sinews of a tortoise across 
its shell,—whence can only be inferred that the origin of 
the highest advanced class of musical instruments is un- 
known. This class includes the lyre and the harp, which 
give but one note from each stretched string; the lute, 
which, having a neck or finger-board, admits of the pro- 
duction of several notes from each string by stopping it 
at different lengths with the fingers ; the viol, the addition 
of the bow to which gives capability of sustaining the 
tone ; and the dulcimer, finally matured into the pianoforte, 
wherein the extremes of instrumental fabrication meet, 
since this is at once a string instrument and an instrument 
rection of errors in the works wherein the history and theory of Greek 
music were first treated in modern times, errors that have been re- 
peated by intervening writers; and it is the authority for explanation 
of Greek technicalities that are misrepresented in Latin translations, 
and falsely understood in our own day. 

3 Harmonia had a special signification with the disciples of Pytha- 


goras, who used the word in place of exharmonia, of which more 
hereafter. 


Inter- 
vals. 


Analogy 
to astro- 
nomy. 


78 


of percussion, having the hammer of the drum to strike the 
string of the lyre. 

Musical intervals are named numerically from any given 
note, say C as the 1st, the note next to which is thus D 
the 2d, the one beyond is E the 3d, and so on to another 
C, the 8th. Beyond the 8th, numerical names are only 
used for the rare combinations of the 9th, the I1th, and 
the 13th. This is because the 8th is in some sense a 
reproduction of the Ist, as all intervals beyond it are 
reproductions of the 8th below them—reproductions, that 
is, uniting identity and difference, the relation of tones in 
the higher octave being just what it is in the lower, while 
each tone is so or so much more acute than its under 
8th, an analogy to which may be sought in the reduction 
of any visual object to half its size while all its propor- 
tions are preserved, the larger and the smaller, as in the 
interval of the 8th, thus uniting identity with difference. 
When two voices or instruments produce the same sound 
they are in unison; the unison or lst! is styled perfect ; 
so too is its reproduction, the 8th; the 8th is unequally 
divisible into a 5th and a 4th, and these two are classed 
with the 1st and 8th as perfect. There are many specialities 
that distinguish the four perfect intervals in music from 
every other. The two notes of which each is constituted 
are, save in one instance, of the same quality—as natural, or 
sharp, or flat; to raise or lower either of the two notes by a 
chromatic semitone ? changes a perfect interval into a dis- 
cord, whereas the other intervals are elastic, that is, they may 
be major or minor from having a chromatic semitone more 
or less in their extent, and are not changed from concords 
to discords, or the reverse, by the modification. To invert a 
perfect interval by placing the higher note beneath the lower 
produces another perfect interval, whereas to invert any of 
the other intervals reverses its character of major or minor. 
The progression of two parts together from one to another 
lst or 8th, from one to another 5th or 4th, has, save in excep- 
tional instances, the bad effect that all musical grammar 
forbids, whereas the progression of two parts in 3ds or 6ths 
with each other has a good effect. In the resolution of funda- 
mental discords the progression of perfect intervals is free, 
whereas that of the imperfect intervals is restricted ; and 
further, in the relation of subject and answer in a fugue, 
one perfect interval may be changed for another, but never 
for an imperfect interval. Many technicalities are antici- 
pated in the foregoing which can only be explained in the 
sequel, but present mention of them is unavoidable in 
reference to a position now to be stated. The Egyptians 
perceived the distinction of the perfect intervals from 
others, if not all the above specialities, and regarded them 
as typical of the seasons, spring bearing the proportion of 
a 4th to autumn, of a 5th to winter, and of an 8th to 
summer. The distinction, then, has been observed for 
many centuries, but neither ancients nor moderns have 
adduced any explanation of the phenomenon, and the 
wondrous fact that perfect intervals differ in constitution 
and treatment from other intervals appears to defy reason, 
and not even to incite speculation. 

The anciently supposed affinity of music to astronomy 
was taught by Pythagoras (585 B.c.), who derived the 
notion from the Egyptians, and exemplified it by com- 
parison of the lyre of seven strings with the planctary 
system. The Sun, then believed to rotate round the 


1 Literally, the 1st is not a musieal distance; but, as it is a fre- 
quent combination in counterpoint, and as its repetition is not rare in 
melody; it is conveniently classed as an interval. 

? A chromatic or minor ud is between two notes of the same 
alphabetical name, as C and $c, or D and PD; a diatonic or major 
Semitone is between two notes of different alphabetical names, as C 
and bD, or C and B; the ratio of the latter is 12, and that of the 
former varies with the place of the interval in the chromatic scale. 
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earth, was deemed the chief planet, next to which were, on 
the one side Mercury, Venus, and the Moon, and on the 
other side Mars, Jupiter, and Saturn. The strings of the 
lyre, not the notes they sounded, were thus named :—Mesé 
(middle) being the principal or keynote, corresponding 
with our A on the fifth line with the bass clef, and likened 
to the Sun; Paramesé (next to middle) or B flat, likened to 
Mercury; Paranété (next to lowest, 2.e., shortest = highest in 
pitch) or C, likened to Venus; and Neté or Neaté (lowest) 
or D, likened to the Moon ; these constituted the upper tet- 
rachord or scale of four notes, to which the lower tetrachord 
was conjoined by having Mese for its acutest note, which 
was the gravest of the other tetrachord ; next to it was 
Lichanos (forefinger string) or G, likened to Mars ; then 
Parhypaté (next to highest, t.e., longest = lowest in pitch) 
or F, likened to Jupiter ; and lastly Hypate (highest) or E, 
likened to Saturn. "The Moon being of all the planets the 
nearest to, and Saturn the farthest from, the earth, they 
are analogous to the shortest and the longest string. 


The Greek lyre (see LYRE, vol. xv. p. 113) had at first Greek 
four strings, to which subsequently were added the longest lyre. 


three; then an 8th, corresponding with our E, tuned to an 
8th above Hypate ; then three below the latter, which took 
the scale down in pitch to B on the second line with the 
bass clef; afterwards three above the former, which took 
the scale up to A in the second space with the treble clef ; 
and finally Proslambanomenos, corresponding with our A 
in the first space with the bass clef, extended the “ greater 
system " of fifteen notes to an 8th below Mesé and an 8th 
above it.? 


Tradition has it that Pythagoras made his discovery of Pythag: 
the ratios of the perfect intervals by listening to some pen Sy: 


smiths who struck the iron on their anvil with hammers "° 
of different weights, and thus produced different notes from 
the metal. But the narrator of the tale has disregarded the 
obvious fact that, save for slight variation due to the greater 
or less heat of its different parts, a metallic bar, like a string, 
always sounds a note of the same pitch whatever be the 
weight of the instrument with which it is struck.4 The 
smithy wherein Pythagoras worked his musical problems was 
the land of Egypt, where he is said to have acquired and 
whence he imported his knowledge. His division of the 1st 
and 2d degrees and the 2d and 3d degrees of the tetrachord, 
counting downward in pitch into equal intervals of a major 
tone, left but a leimma (remnant), which was less than a 
semitone between the 3d and 4th degrees, Aristoxenus 
(300 B.c.), who has been called the father of temperament, 
discovered the difference between the major and minor 
tones, the first having the ratio 3, and the second having 
that of 3°. His followers formed a school opposed to that 
of Pythagoras, and there was severe contention between the 
two. Subsequent theorists disputed whether the major or 
the minor tone should be above the other, and it was 
Claudius Ptolemy (c. 150 A.D.) who enunciated that the 
major tone should be below the minor, which is the prin- 
ciple that directs the intonation of our present scale, This 
intonation may account for the difference between the effect 
in proceeding from the minor chord of the supertonic to the 
major chord of the tonic, and the effect in proceeding from 
the minor chord of the submediant to the major chord of 
the dominant, of which the latter, at the interval of a 
minor tone, 1s acceptable and the former, at the interval of 
a major tone, is repugnant to cultivated ears. 

3 Terpander (700 B.c.) was the first of whom it is said that “he 
added a new string to the lyre,” bnt the ascription to him was probably 
figurative and not literal, for the proverbial expression was applied to 
any one who discovered a novelty in science or excelled in art. 

4 Not only was this manifest fiction repeated from age to age, but it 
was transferred from the ancient philosopher to Handel by a writer of 


some sixty years since, who assumed that the composer derived a melody 
from the various sonnds of smiths’ hammers on one piece of iron. 
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The Greeks had four modes or scales included in their 
“ greater system.” The Dorian comprised a series of eight 
notes from D to D, of which 5B was the 6th, and had its 
semitones between the 2d and 3d and the 5th and 6th 
degrees counting upward. The others were exact trans- 
positions of this, as all our modern scales are transpositions 
of the scale of C, the identity of intervals being induced 
by the various tuning of the lyre strings. The Phrygian 
mode lay between E and E, and had ZF and ZB, the Lydian 
between £F and $F had #G and ZC, and the Mixo-Lydian 
between G and G had bB and bE. These four were styled 
authentic, and were distinguished by having the dominant 
(or predominant note) at the interval of a 5th above the 
tonic. Each had a plagal or relative mode at the interval 
of a 4th below the authentic, distinguished by having the 
dominant a 4th below the tonic, and defined by the prefix 
* hypo" to the name of the authentic mode, as Hypo-Dorian 
beginning on A, Hypo-Phrygian on B, &c. To each 
mode was assigned its special character of subject, which 
may be accounted for by the different qualities of voices 
that could sing in lower or higher keys, the majestic being 
fitted to a bass, who would sing in the Dorian, the tender 
to a tenor, who would sing in the Lydian, and so forth. 
In later but still classic times other modes were added to 
these, but on the same principle of precise notal trans- 
position. 

The tetrachords above described—having a semitone 
between the lowest note and that next above it, a tone 
between the 2d and 3d, and a tone between the 3d and 
4th, the latter of which Ptolemy made smaller than the 
other, and so left a semitone between the 2d and Ist 
degrees—were called diatonic, as A, bB, C, D. To lower 
by a semitone the 2d note from the highest produced a 
chromatic tetrachord, as A, bB, YB, D. To tune the 2d 
string from the top yet a semitone lower reduced it to the 
same pitch as the 3d string, which was equivalent to its 
total rejection, and this form of tetrachord was the enkar- 
monic, the invention of which was ascribed to Olympus 
(640 n.c.). If we observe the two tetrachords that occur, 
for instance, in the Dorian mode—that from D down to 
A, and that from A down to E—with the addition of the 
tonic D below, it will be seen that our modern scale of D 
minor with the omission of the 4th and 7th degrees was 
in the enharmonic genus, and that the chromatic genus 
gave the minor and major 3d and the minor and major 6th 
with still the omission of the 4th and 7th:—enharmonic, 
D, E, F, A, bB, D; chromatic, D, E, F, SE, A, DBAAE: 
D; and the other authentic modes were transpositions of 
this. In the harmonic scale of nature the 7th from the 
generator is too flat, and the 11th (octave above the 4th) 
is too sharp, for accepted use; the rejection of these two 
notes indicates a refinement of ear that shrank from the 
natural and equally refused the artificial intonation of 
these degrees of the scale. Mr. Carl Engel proves the 
rejection of the said 4th and 7th from the keynote by 
nations of high civilization in remote parts of the world ; 
we call a scale that is so formed Scottish, but in China, 
Mexico, and other places than Great Britain the same ar- 
rangement is found to have prevailed in the remotest periods 
of which we have knowledge. An important principle is 
here involved which has affected all musical theory directly 
or indirectly, and is now seen to lie at the foundation of 
modern rules of harmony or the combining of musical 
sounds. The Pythagoreans advocated the use of the en- 
harmonic genus, and so received the appellation of Enhar- 
monicists, or were as often called Harmonicists, and hence 
the twofold application of the term “harmonia.” 

Anacreon (540 B.C.) sang to the accompaniment of the 
magadis (doubling bridge), an instrument imported from 
Egypt to Greece ; it had a bridge, across which the strings 
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were drawn at one-third of their entire length, when of 
course the shorter division sounded the note an 8th higher 
than the longer. Aristotle (384 B.c.) describes antiphon (Tò 
avripwvov) as the singing of a melody by men an 8th lower 
than it is sung at the same time by boys—in other words, 
what is miscalled in modern church congregations “ singing 
in unison.” The same writer enunciates that the antiphon 
may not be at either of the other perfect intervals, the 5th 
or the 4th below a melody, and in this he anticipates a 
rule till lately deemed inflexible in modern music. Be- 
yond these two instances of the combination of the 8th, 
no allusion has been found in ancient writings to the use 
of harmony in the modern sense of the word, and the only 
three examples of ancient Greek music that are known to 
exist are melodies (notes in succession) and supposition 
assigns them to the 3d or 4th century A.D. They are hymns 
to Apollo, Nemesis, and Calliope, with the respective verses, 
and their translation into modern notation has only been 
possible through reference to the verbal accent, because 
there are no extant rules of that era for purely musical 
measure. Nevertheless we have Egyptian paintings of the 
period of Dynasty IV., and Greek sculptures of players 
on pipes of different lengths which must have produced 
notes of different pitches, and sometimes in the same party 
players on string instruments with necks whereon two 
strings, differently stopped and yet sounded together, would 
have yielded à combination of different notes; and this, 
though a speechless, is a strong evidence that the musicians 
so represented made at least a forecast of modern harmony. 
One cannot but marvel that, while copious treatises have 
come down to us upon niceties that have here been adduced, 
nothing has been brought to light but pictorial testimony 
as to ancient knowledge of chords ; and the three specimens 
just mentioned are all that have been found of musical 
composition in any form. 

The classic Greeks used music in rhapsodizing or chant- 
ing with vocal inflexions the epic poems; they employed 
it in religious rites and to accompany military evolutions ; 
and prizes were awarded for its performance by voices and 
on instruments (including, during the last two centuries 
B.C, the organ) at their Olympic and other games. It 
belonged essentially to the drama, which had its origin in 
the dithyrambic hymns; these were gradually developed 
into the tragedy, which took its name from the tragos 
(goat) that was sacrificed to Dionysus during the perform- 
ance. Possibly Thespis (536 s.c.) may have spoken the 
recitations with which he was the first to intersperse 
the hymns; but some interpreters of Greek writings 
affirm, and others while doubting do not disprove, that 
in the mature drama all the characters sang or chanted, 
seemingly after the manner of the rhapsodists, and the 
impersonal chorus sang to instrumental accompaniment 
during their orchestric evolutions, from which motions or 
marchings the part of the theatre wherein the chorus were 
stationed between the audience and the proscenium was 
called the orchestra. Here, then, was the prototype of the 
modern opera, the main departure from which is the trans- 
planting of the chorus to the stage and giving to its 
members participation in the action. Æschylus wrote 
the music to his own tragedies; Sophocles accompanied 
on the cithara the performance of his Thamyris, if not 
of other of his plays; Euripides left the composition of 
the music for his works to another genius than his own, 
and such was the case with after dramatists. 


Greek 
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music. 


In ancient Rome the choristers in tragedies were very Roman 


numerous, including female as well as male singers ; they 
were accompanied by a large number of instruments, among 
which trumpets were conspicuous. This we learn from 
Seneca, who employs the idea of multitudinous unity it pre- 
sents to illustrate figuratively the organization of a state. 
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How or when the musical system of the Greeks fell into 
disuse is still untraced ; certainly it prevailed and engaged 
the attention of philosophers for some centuries of the 
Christian era. The first notices of musie in the Western 
Church refer to the manner but not to the matter of the 
performance. The name of St Ambrose (384 A.D.) is fami- 
liarly associated with the music of his metropolitan church 
in Milan ; but all that is proved of his connexion with the 
art is that, advised by Flavian of Antioch, he adopted for 
the first time in the West the practice of dividing the 
verses of the Psalms between responsive choirs, an usage 
which has a natural connexion with the so-called “ paral- 
lelism ” of Hebrew poetry, indicated in the English version 
of the Psalter by the colon that divides each verse. This 
practice has come to be falsely called antiphonal singing— 
falsely, because, according to the etymology of the word 
and to Aristotle's definition, the Greeks used it for singing 
together, whereas the church uses it for singing in alterna- 
tion. St Ambrose regulated the order of the prayers, the 
ritual, and other matters in the service besides the music ; 
his ordinances prevailed in Milan, and were distinguished 
by his name; so the term Ambrosian denotes the “use of 
Milan” in all things in which that differs from the practice 
of other churches. No proof is given that the melodies 
so defined belong to the date of St Ambrose. 

Boetius (475 A.D.) was the most copious of the Roman 
writers on music, but his voluminous treatise De Institu- 
tione Musica proves that the Greek principles of the art 
had in his time become matter of antiquarianism ; nay, it 
proves further that he did not understand the technical 
terms he professed to translate. For instance, he mistook 
the word for the shortest string of the lyre (Nété), which 
naturally gave the acutest sound, to signify the gravest 
note; and he mistook the word for the longest string 
(Hypaté) to signify the acutest note. It is not necessary 
here to catalogue this author's many verbal errors ;! but 
it is important to mention that he ignored the advance 
made by Didymus and completed by Ptolemy in the tuning 
of the scale with the major and minor tones, and the 
modern semitone of 1$, counting upward, and returned to 
the Pythagorean division of two major tones, inducing a 
discordant 3d, and the lemma $2$.? The very eminence 
of Boetius makes it matter of regret that he ever wrote 
upon music. His Latin book being accessible when those of 
Greek authors were not, it was established as a text-book 
on the art in the English universities, and musical degrees 
were granted for knowledge of the principles it set forth ; 
musical progress was thus seriously retarded, and the 18th 
century was far advanced before search for sound theory 
dispelled reverence for his scholastic dogma. 

As St Ambrose ordained a ritual for Milan which bore 
his name, so also St Gregory the Great (590 a.D.) 
ordained one for Rome which was called Gregorian. The 
terms Ambrosian and Gregorian are now erroneously 
applied to a system of music that came first into use 
centuries after the dates of the two bishops, and they are 
applied even to melodies constructed upon that system. 
This sentence of St Isidore, the friend and survivor of 
Gregory, distinctly proves that no music of the time of the 
Roman pontiff was or could be preserved : ‘ Unless sounds 
are retained in the memory, they perish, because they 
cannot be written.” Whatever the age of the oldest 
church melodies, belief cannot associate them with the 
days of St Gregory. 

! See Chappell, op. cit. 


? The ratios of the three may thus be stated with reference to 
modern notation, the last being the temperament now in use :— 


E F 
Pythagoras 576 648 129 768 
Didymus . 576 640 720 768 
Ptolemy 576 618 740 768 
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The system of notation by letters of the Greek alphabet 
had fallen into disuse. A system by neumes (mvečpa) or 
pneumeter, of later date than St Gregory, employed signs 
over or under the syllables to indicate the rising or falling 
of the voice but not to define its extent, and, in the manner 
of modern punctuation, to show where breath should be 
taken. ‘This was followed by, though for a time practised 
coincidently with, one in which the Roman letters stood 
for notes. Afterwards, something like our staff was em- 
ployed, of which the spaces only and not the lines were 
used, the syllables being placed in the higher or lower of 
them to denote to what extent the melody should rise or 
fall. Of earlier date than anything that has been found 
of like advance in other countries is a service-book 
which belonged to Winchester cathedral, and contains 
music written on the lines as well as in the spaces of a 
staff of four lines ; and this comprises a prayer for Ethelred 
IL, who died in 1016. It has been stated and constantly 
repeated that staff notation was invented by Guido, à monk 
of Arezzo, who was alive in 1067, and whose book, 
Micrologus, refers only to writing in spaces, and who 
throughout his works professes no more than to describe 
established principles, and these far less advanced than 
what then prevailed in England. To him is falsely ascribed 
the first use of a red line for the note F, and a saffron for 
the note C, and to him, as unduly, the appropriation of 
the initial syllables—nonsense without the completion of 
the words—of six lines of a hymn to St John the Baptist 
as names of the notes—Ut, Re, Mi, Fa, Sol, La. 

Hucbald (930 a.n.) invented a system, not of notation, 
but of scales, wherein the semitone was always between 


the 2d and 3d of a tetrachord, as G, A,bB, C, so the 
ZB and ZF of the second octave were in false relation to the 
bB and ZF of the first two tetrachords. To this scale of 


four notes, G, K PB, C, were subsequently added a note 
below and a note above, which made the hexachord with 
the semitone between the 3d and 4th both up and down, 


as F, G, K, PB, C, D. It was at a much later date that 
the 7th, our leading note, was admitted into a key, and for 
this the first two letters of the last line of the above-named 
hymn, *Sanetus Johannes," would have been used, save 
for the notion that as the note Mi was at a semitone below 
Fa, the same vowel should be heard at a semitone below 
the upper Ut, and the syllable Si was substituted for Sa. 
Long afterwards the syllable Ut was replaced by Do in 
Italy, but it is still retained in France; and in these two 
countries, with whatever others employ their nomenclature, 
the original Ut and the substituted Do stand for the sound 
defined by the letter C in English and German termin- 
ology. The literal musical alphabet thus accords with the 
syllabic : un c a G In 
j "Wa Si, UtorDo, Re, Mi, Fa, Sol. 
Germany, however, a remnant of Greek use prevails in 
having the note above A at the interval of a semitone, 
namely bB, as was the classical Paramesé above Mesé, and 
the Teutons employ the 8th letter H to denote the sound 
we call ZB, and the Italians and French Si. The gamut, 
which, whenever instituted, did not pass out of use until 
the present century, regarded the hexachord and not the 
octachord, employed both letters and syllables, made the 
former invariable while changing the latter according to 
key relationship, and acknowledged only the three keys of 
G, C, and F; it took its name from having the Greek 
letter gamma with Ut for its lowest keynote, though 
the Latin letters with the corresponding syllables were 
applied to all the other notes. 

A system of modes had already been established for 
ecclesiastical music which differed essentially from the 
Greek modal system in having no notes inflected by sharps 
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or flats, and consequently a different distribution of tones 
and semitones in each mode from that in all the others. 
The sole exception from this was the permissible bB in 
the second octave, the toleration of which was for the sake 
of avoiding the interval of the augmented 4th between ZB 
and F below it, but the inflected note was admitted in the 
fifth mode only. Here the numbers of the modes must 
be explained and the later misapplication to them of the 
Greek names. The two classic forms of authentic and 
plagal were employed in the structure of melody, that 
having its dominant above the tonic or final, this having 
its dominant below it. The four authentic modes bore 
the uneven numbers—first beginning its scale from D, 
third from E, fifth from F, wherein the bB might be 
used, and seventh from G. The four plagal modes bore 
the even numbers, which showed their parallelism or rela- 
tion to their respective authentic modes—second beginning 
from A, fourth from B, sixth from C, and eighth from 
D. In the latter half of the 9th century, Notker, abbot of 
St Gall, applied the Greek names to these, regardless of the 
distinction that by use of inflected notes the classic modes 
had all the same disposition of tones and semitones, 
whereas by the omission of sharps and of flats the church 
modes varied from each other in the arrangement of inter- 
vals. The confusion of F for the church Lydian with ZF 
for the Greek Lydian is obvious, and the reader may easily 
trace the discrepancies between the systems if he consider 
the diverse principles on which the two are based. Some 
centuries later, the ninth and tenth modes, Æolian and 
Hypo-/Eolian, beginning respectively on A and E, were 
added, and later still, the eleventh and twelfth, Ionian and 
Hypo-Ionian, beginning respectively on C and G. The 
mode or scale that comprised bB was called mollis, and 
those which had ZB were each called dura, and hence the 
sign “b” to indicate a flat, the word bémol to define the 
same in French, the word 5e or its first letter to name a 
flat, and the terms moll and dur to express minor and 
major in German. Lastly, as bearing on the aversion from 
the augmented 4th between F and B, and on the omission 
of the 4th and 7th in several characteristic national scales, 
it must be added that, whenever the 5th above or 4th 
below a tonic or final was B, C instead of this note was 
dominant of the mode. 

Coincidently with the church practice of constructing 
unrhythmical melody in one or other of these unnatural 
and arbitrarily devised modes, and of singing the same 
without accompanying harmony, the people of Northern 
nations had the habit, as has been proved in many districts, 
of singing tunes with the accompaniment of different parts 
performed by other voices. Among what tradition has pre- 
served of these tunes, some indeed are in one or other 
of the church modes, as was inevitable in the productions 
of people who had experience of this artificial system 
in the music of the daily service; but many approxi- 
mate far nearer to the scale of present use, and are 
thus susceptible of just harmonic treatment, which is in- 
compatible with the modal system. So devoted to their 
song-tunes were the English people in the later Saxon 
times that churchmen, as is well attested, would often 
sing these to attract the public to divine worship, and 
after the Norman settlement it was a frequent custom to 
write words of hymns to fit secular tunes, which tunes and 
their titles are preserved through this appropriation only, 
with the Latin words written under the notes. 

The appropriation of popular tunes to church use was 
followed by the adoption of the harmonic practice or 
part-singing of the people in many English districts, and 
probably in other Northern lands. At the end of the 
llth or beginning of the 12th century, a part added to 
another received the name of descant (dis-cantus, some- 
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thing apart from or extra to the song), and rules were 
gradually framed for its extemporaneous invention. It 


was preceded by faburden (the singing of a single note or Fabur- 
drone throughout a given melody), and this latter term den. 


was retained with a wider contrapuntal signification, 
whence difficulty has arisen as to its primary meaning. 
To “bear the burden” was to sing the bass below either 
a single part or fuller harmony; when the bass was a 
single note, which was of course the tonie, this being 
generally F or Fa, it constituted the faburden or drone; 
that the term is translated fawrbourdon and falsobordone 
in French and Italian may have referred at first to its 
being a single note or drone, and not a part changing with 
the changeful harmony. 


The assertion that previously to the period now being pia. ° 
considered there prevailed à church custom of accompany- phony. 


ing melodies with a transposition of the same at the 
interval of the 5th or 8th above or below is disproved by 
Aristotle’s injunction that the antiphon might be at the 
8th below, but not at any other of the perfect intervals ; 
and the blundering of Boetius could not eradicate the 
fact, though it might obscure the rule. It is also dis- 
proved by the habit of the peoples of the North to sing in 
harmony, showing unschooled perception of the principles 
of combining sounds, and making it impossible that either 
they or their priests (who must casually have heard their 
natural performances) could have tolerated the cacophonous 
progression of parts at perfect intervals from each other. 
It is disproved by the identity of human perceptions 
to-day with those of a thousand years ago, and by the 
certainty that men of old positively could not have sung 
with satisfaction, or heard with respect, things that are in 
the highest degree offensive to us all. An explanation 
may be speculatively ventured, that the manuscripts 
wherein two parts appear to be written in 5ths or 4ths 
with each other are not scores showing what was to be 
sung in combination, but the parts for separate choirs, 
showing what was to be sung in response; thus, when 

D 

A 

D 
the bottom may have been intended to be sung alone, the 
middle to follow, and the other to succeed. In this is to 
be seen the germ of the fugue, if we may suppose that the 
part which first held the cantus was continued in descant, 
when the cantus was sung a 5th higher by another part. 
Music written as here described is defined as diaphony,—a 
term at least as appropriate to the successive as to the 
simultaneous singing of a melody at the interval of a 5th 
above or below. 


stand as the initials of three melodies, the top or 


One of the most inscrutable things to the modern student Musical 
is the lateness at which notation was devised for defining measure. 


the relative length of musical sounds. The rhythmical sense 
is the earliest of the musical faculties to be developed, 
and is often the strongest in its development among 
individuals and nations. Still, the ancients have left no 
record that they had signs of indication for the length of 
notes, and centuries rolled over Christendom before there 
was any chronicled attempt to find a principle for supply- 
ing this musical necessity. Here again conjecture will 
insist that the practice of singing longer and shorter notes 
with stronger and weaker accent must have prevailed 
before a system was framed for its regulation; and in 
this supposition offers that the instincts of the people 
must have given example for the canons of the school- 
men. Franco of Cologne, in the 12th century, is the first 
writer who codified the uses of “measured music,” and all 
he enunciates is expanded in the treatises of Walter 
Odington, a monk of Evesham who was appointed arch- 
bishop of Canterbury in 1228. At this period and after- 
XVII. — 11 
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wards, bar-lines were drawn across the whole or a portion 
of the staff to show the end of a musical phrase in accord- 
ance with that of the line or verse which was to be sung 
to it, and the number of notes between these bar-lines was 
more or less, according to the number of syllables in the 
verse. It was not, however, till more than three hundred 
years later that music was first divided into bars of equal 
length, and not until a still later date that these were applied 
to their most valuable purpose of showing the points of 
strongest emphasis. Prior to this'invention the distribution 
of accent was styled perfect or imperfect time, according to 
whether the strongest note was to be the first of three or the 
first of two, or according to whether three or two should 
follow during the continuance of one, corresponding with 
present division into triple or duple time. Our compound 
times were denoted by such directions as “imperfect of the 
first and perfect of the second," which may be translated by 
6 


our sign os re meaning that a bar is divisible into 
two equal notes (dotted minims or dotted crotchets), and 
each of these into three equal notes (crotchets or quavers). 
It is not only that early music is, on account of this vague 
notation, difficult to interpret, but writers seem to have 
had undefined notions of where their accent should lie; 
and hence we have varying versions of melodies, partly 
because the transcribers may have doubted how to express 
them, and partly because composers, when choosing them 
as themes against which to construct other parts, lengthened 
or shortened any of the notes at the prompting of their 
own fancy. It was not until the 18th century that the 
plan was fully accepted of having the strongest note on 
the first of every bar, and of having, with rarest excep- 
tions, the close or cadence or conclusion of every phrase 
on this note of strongest accent. To induce such termina- 
tion of a phrase many a strain must begin with a half 
bar, or with a shorter or longer fragment, and the excep- 
tions from the rule are so few as to be easily mastered, 
and so clear as to aid in strengthening the principle. 

Descant, which has become a term of general use for 
disquisition on a stated subject, has been shown to owe 
its first meaning and musical application to the words dis- 
cantus. A like meaning belongs to the word motet, which 
seems to have come from motetus, to denote a florid or 
moving part against a fixed theme in longer notes.! It may 
be supposed that the term anthem had reference originally, 
similarly to the word motet, to a free part constructed 
against or upon the plain-song. The word descant has 
passed out of use as a musical definition; motet now 
generally signifies a composition to Latin text for the 
Roman Church, and it is also applied to the works pro- 
duced in North Germany in the centuries next following 
the Reformation which were elaborations of the choral 
melodies ; and anthem is applied to picces designed for use 
in the Church of England. 

When descant ceased to be improvised, and with the 
advance of notation the writing of a carefully-planned 
accompanying part became more and more practicable, such 
a part was defined as counterpoint—point or note against 
note. Counterpoint is simple when each melody is in notes 
of the same length as those of an accompanying melody ; it 
is florid when one melody proceeds in longer or shorter 
notes than; another melody. At first the use of perfect 
concords only was allowed in counterpoint, but of these 


1 Among other grounds for this derivation a strong one is that in 
the 13th and 14th centuries the word motetus often defined a florid 
part next above that which was styled tenor, because it held the chief 
melody, the word motetus being subsequently changed for medius or 
mean when that part stood midway between the enor and the third 
part above it or treble. Bass, or base of the harmonic column, was 
then designated the burden. 
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never two at the same interval, as two 5ths or two 8ths, in 
succession.  3ds and 6ths were afterwards introduced. 
Then discords were admitted under either of two condi- 
tions: (1) that they were approached and quitted by step 
and not by leap, and were always unaccented ; (2) that 
they were suspended from a note of a previously-sounded 
chord, or from a note without harmony, and that they were 
resolved by passing to a eoncord while the harmony lasted 
against which they were discordant. Subsequently one 
more class of discords was employed ; these were elements 
of the harmony, being added to, not substituted for, the 
notes of a chord, and they were resolved, with the change 
of the entire chord, upon notes of that chord whose root 
was at the interval of a 4th above the root of the discord. 
It is from the institution of the art of constructing counter- 
point that the history of the music we know, and the capa- 
bility to produce it, are truly to be dated. Throughout 
the period of transition from what must be regarded as an 
instinct of the people to what was truly a scholastic problem, 
there were English writers on music in such numbers as 
to prove the high consideration in which it was held in 
Britain, and the great pains spent there to evolve principles 
for its regulation.2 John of Dunstable is especially to be 
noted, of whom Tinctor the Netherlander (c. 1460 A.D.) 
wrote, in discussing the art of counterpoint: ‘ Of this new 
art, as I may call it, the fountain and source is said to 
have been among the English, of whom Dunstable was the 
chief." Contemporaneous with Dunstable, but far behind 
him in esteem, was Egide Binchois, a musician of Picardy. 


The first essays at composition in harmony were in the Canon, 
form of canon—that is, in which successive parts have the and 


same melody, but begin eachat a stated period after its 
precursor. 
sentence prior to the entry of the second part and con- 
tinues the melody as aecompaniment to the second, and 
so on with regard to the third or fourth parts if there be 
so many, the composition has in England always been 
styled a round or catch, as distinguished from the closer 
canon, in which the successive parts enter without regard 
to the close of a phrase ; but elsewhere than in England no 
distinction is made between the catch and the canon. The 
term round refers to the return to the beginning by the 
first part, while the other parts respectively continue the 
melody. The term ‘catch springs from each later part 
catching up the tune during its continuance by the others. 
The term canon relates to the problem of finding the one 
or more points in a melody whereat one or more successive 
parts should begin the same tune. Very early allusion is 
made to the singing of catches by the English people, 
which continued in practice until after the Restoration ; 
every trade had its characteristic catch ; there were many 
on pastoral subjects; those which engaged composers in 
the time of Charles II. are mostly of a bacchanalian cast ; 
and the form was appropriated in the later Georgian 
era to sentimental subjects, when the practice of singing 
catches had passed from the people at large, but was pre- 
served in some convivial clubs that consisted of men of 
fortune, who paid and listened to, but took no part with, 
professional singers. 

Quite distinct from the canon is the fugue (fuga). 
it a short complete melody jlzes (hence the name) from one 
part to another, while the original part is continued in 
counterpoint against it. To suit the different compass of 
high and low voices, this melody is transposed into the key 
of the dominant (the 5th above or 4th below) when assigned 
to the second entering voice; in the first instance it is 
called the subject or dur, in the second it is called the 

2 John Cotton (referred to as Johannes Anglicanus by the almost 


fabulous Guido) was the earliest to indicate the good effect of contrary 
motion between two simultaneous melodies. 


When the first part completes a rhythmical i 
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answer or comes, and they were formerly also distin- 
guished as masculine and feminine. A subject is real 
when it admits of exact transposition into the key of the 
dominant; it is tonal when it needs modification to be 
fitted for this change, and then, if authentie, its answer 
must be plagal, and, if the subject be plagal, the answer 
must be authentic. The copious rules of fugal develop- 
ment needed many years for their ripening, but the begin- 
ning of this art-form dates from very primitive times, and a 
speculation has been already offered as to its origin (p. 81). 

The earliest piece of music for several voices that has 
been found in any country is an English “six men's song,” 
contained in a manuscript which best judges assign to the 
period prior to 1240. It isa canon for four voices, with 
independent parts for two more, which stand as a foot, or 
burden, or ground bass to support all the others. The 
original words are a description of summer; these are 
proof of the secular origin of the music, but there are also 
written to the notes the words of a Latin hymn, which 
prove the practice above noticed of utilizing the people’s 
songs for church purposes. The Arundel MS., which had 
lain unnoticed in the library of the Royal Society and 
has lately been transferred to that of the British Museum, 
comprises several compositions in two-part and three-part 
counterpoint, and it belongs to the year 1260—a new 
addition to the many proofs of the earlier and greater 
advance of music in England than in other countries. In 
the Parisian library are some pieces by Adam de la Hale, 
the Hunchback of Arras, which consist of a secular tune 
as bass with its original words, and two florid parts above 
it with sacred Latin words. The reputed author lived in 
the later half of the 13th century, but it is surmised that 
the contrapuntal parts may have been added to his tune 
at a subsequent period by another hand ; if this be so, the 
English pieces are the first, and seem to be the only extant 
specimens of counterpoint of the period. 

Thus far the advance of music was earlier and greater 
in England than elsewhere. In the 15th century Flanders 
produced the musicians of most esteem and greatest influ- 
ence. Early among these was Ockenheim or Ockeghem 
of Hainault (c. 1420-1513), who was surpassed in fame by 
his pupil Josse Després (more commonly known by what 
must have been his pet name of Josquin) of Hainault. 
He practised the art in his own country, in Italy, in 
France, and in Austria, and was everywhere regarded as 
its highest ornament. Though not credited with the origin- 
ation of principles, he is highly extolled for his practical 
application of those already acknowledged, and the renown 
of many of his scholars shows him to have been as good a 
teacher as he was a voluminous composer. In his works, 
however, the artificiality of the prevailing style is obvious ; 
many of them have some secular song for “ cantus fermus ” 
which supports the florid melodies set to sacred texts that 
it was the musician’s highest aim to engraft upon them. 
Some of them are notable for a pleasantry or even a jest 
framed on a punning application of the names of the notes, 
or on the choice of a text that was pertinent to the 
occasion for which they were written. Others are distin- 
guished for the multiplicity of their parts. All are of a 
character to elicit admiration of their ingenuity rather than 
induce delight by their beauty. 

Tinctor, already mentioned, founded in Naples the first 
musical conservatory, and coincidently Willaert, another 
Fleming, founded one in Venice, their object being, as 
implied in the definition, to conserve the art of music 
from corruption. Not only in these exclusively musical 
schools and in similar institutions which sprang up in the 
same and other cities was the art cultivated, but in the 
academies of general learning that were established in all 
the Italian cities when study of the classics became the 
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passion of the age there was generally provision for the 
teaching of music.! BP 

In the 15th century and later, because musical erudi- 
tion was still applied entirely to the service of the church, 
and because Italy was the ecclesiastical centre, musicians 
of all lands went to Italy, and especially to Rome. It 
was, however, in England first, and it has been only in 
England until America adopted the practice, that academi- 
cal honours have been given to musicians, John Hamboys 
(c. 1470), author of some treatises on the art, is the reputed 
first doctor of music. The record exists that in 1463 the 


university of Cambridge conferred the degrees of doctor Academi- 
and bachelor respectively on Thomas Seynt Just and Henry cel de- 
Probably these degrees were granted on the "ee? 


Habyngton. 
strength of pedantic lore formally required. In the follow- 
ing century a musical composition also was exacted from 
candidates for graduation. It may seem an anomaly that 
art-excellence should be tested by academical regulation, 
since by some supposed to soar above rule; but, rise as it 
may, to be art it must be founded on principle, and, if in 
its working of to-day it overstep its limits of yesterday, it 
is for ever unfolding new exemplifications of those natural 
laws whereon it is based, and the greatest artist of any 
time is he who can most deeply probe, and is thus best 
able to apply, the phenomena ; upon these grounds, then, 
it is not beyond the province of the schoolman to test and 
to declare the qualifications of an artist. 

The knightly calling, in the age of chivalry, not only 
referred to heroic acts and deeds of arms, but regarded skill 
in verse and melody, in singing and accompaniment. 
Princes and nobles of highest rank praetised these arts, and 
were then styled troubadours, who were sometimes attended 
and assisted by jongleurs to play to their singing. See 
TROUBADOURS. Their music seems to have been rhythmi- 
cal as was necessary to fit the verses, and the perfect, or 
ternary, or triple time is said to have prevailed in it more 
commonly than that which we should now write as two or 
four in a bar. A similar race of knightly songsters in 
Germany were the minnesánger (see vol. x. p. 525). "They 
set great value on the invention of new metres, and he 
who produced one with a melody to suit it was called a 
meister (master), while he who cast his verses in a previously 
accepted metre or adapted them to a known melody was 
styled tondieb (tone thief). For the most part, their pieces 
comprised a fore-song, a far longer section in several 
stanzas, to each of which the same melody was repeated, 
and an after-song, all three divisions having their own 
separate melody. Their music is said to have been in the 
church style of the period, but was distinctly their own 
composition. The exercise of the gentle arts by the nobility 
declined with the decline of chivalry, and as it fell into 
disuse among them it was adopted by the burgher class 
in the guilds of meistersánger (see vol. x. p. 526). One 
of the most meritorious and by far the most prolific of the 
whole craft—his compositions being numbered by thousands 
—was Hans Sachs of Nuremberg (1494-1576). He was by 
trade a shoemaker, and all the members of the guild followed 
some such calling, and devoted themselves to the study and 
practice of song as recreation from their daily, labour. They 
cultivated the arts of both composition and performance of 
song in its twofold aspect of verse and tune, for which, 


1 As belonging to this branch of the subject, the principal schools 
for musical education that have been instituted of late, and are now 
in existence, may here be named :—the Paris Conservatoire, 1795, and 
its five provincial branch schools ; the Conservatoire of Brussels ; the 
Conservatorio of Naples, an offspring of earlier institutions; the Royal 
Academy of Music, London, 1822; the Conservatorium of Leipsic, 
instituted in 1843, mainly through the instrumentality of Mendelssohn; 
the Conservatorium of Vienna, and like institutions in Dresden, Cologne, 
Stuttgart, Munich, and Frankfort, and also in Milan and Bologna; and 
the Hochschule für Musik, a branch of the Academy of Arts, Berlin. 
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Madri- The dawn of the 16th century is marked by the appro- | Spain would have been as favourable to the production 
gals and priation of musical scholarship to secular writing. It was | of musical talent as Italy has always been. That the con- 
PA about that time that the madrigal came into vogue. The | trary is the fact is, however, patent; but the explanation 
>"  etymology of the word is obscure, but the class of music to | lies with the ethnologist rather than with the musician. 
which it is applied is clearly distinguished. It is stamped Though the church from time to time appropriated the Purifica- 
with the imitative character of the canon, but is free from | secular art-forms from their rise to their maturity, its chief tion of 
the rigid continuance of one melody by the successively | authorities were always jealous of these advances, and a 
entering voices; and it has as much resemblance yet un- | issued edicts against them. So in 1322 Pope John XXII. 
likeness to the fugue in having the flight of a musical | denounced the encroachments of counterpoint, alleging 
phrase from one to another of the vocal parts, but not | that the voluptuous harmony of 3ds and 6ths was fit but 
being steadfast to one subject throughout its design, —nay, | for profane uses. So too the twelfth or Ionian mode—the 
imitation sometimes ceases in the madrigal when particu- | modern scale of C major, the only one of the church 
lar words need special emphasis. The villanella, villancico, | modes, save under special conditions the fifth or Lydian 
chanson, or the part-song of the period is distinguished from | mode, that accords with the tonality of present use—was 
madrigal by the definite rhythm, a quality excluded from | stigmatized as “ lascivious” and proscribed from the sanc- 
this latter by the response in one part to the uncompleted | tuary. More accordant with present views of propriety was 
phrase of another; and the lighter species of composition | the many-sided objection to the employment of tunes of 
was so arranged as to suit a single voice with a lute | the people in place of the church's plain-song as bases 
accompaniment when a voice to each part was not avail- | on which to erect counterpoint, and the construction of 
able for the performance. Still more marked in rhythm | this counterpoint in the most ornate of the several florid 
and more slight in structure was the ballet, so named be- | species. Enlarging on the primitive practice of adapting 
cause it was sung as an accompaniment to dancing g (ballata, | Latin words to popular tunes, the best approved masters, 
from ballare), or the fal-la, so named because often set to | in the two centuries preceding the epoch now under notice, 
these two syllables. All these classes of music were as often | took tunes of this class, to which it is stated the original 
played as sung, and in English copies are generally de- | words were commonly sung by congregations at least, and 
scribed as “apt for voices or viols.” The Flemish masters | even by some members of the authorized choir, while other 
have left as many and as admirable specimens of secular | of the singers had such extensive passages to execute that 
work as of church music; Italian musicians, who rose from | to make the sacred syllables distinct was impracticable. 
the teaching of the Flenrings, successfully emulated the two- | The whole custom of composition and performance was 
fold example; but in England secular composition seems | rigorously condemned by the council of Trent, in conse- 
to have been the indigenous development of national intui- | quence of which Palestrina was commissioned in 1563 to 
tion, and at its outset at least to have had a style of its own. | write music for the mass that should be truthful to the 
This is exemplified in the pieces comprised in the Fayrefax | spirit of devout declamation and aim at the utmost approach 
MS., which are mostly of a pastoral and always of a tuneful | to musical beauty. To this end he made three experiments ; 
character; of these, Dr. Robert Fayrefax the collector, Sir | the first two were declared successful, and the third was 
Thomas Phelyppes (a priest), Newark, Theryngham, Turges, | accepted as the fulfilment of all that could be desired for 
Tudor, Browne, Gilbert Bannister, Richard Davy, Cornyshe, | religion and for art; it was named, after the preceding 
and others were the composers. pope, * Missa Pape Marcell." This great work was set 
xd The renowned Roman school, to which we must now | forth as the standard to which all ecclesiastical composi- 
School. 
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according to tradition, they enacted most rigid and perhaps 
pedantic laws. None of their work has come down to us, 
but the name they have left affords an instance of the aspira- 
tions of the common people to that intellectual condition 
which is not the exclusive prerogative of the church nor 
the privilege of the wealthy. Guilds of meistersünger were 
also established in other towns of North Germany. The 
title and its application generally declined until the 17th 
century, but lingered feebly in a few places until 1836, 
when the latest-lived guild was dissolved at Ulm.! 


pass, owed its existence to the precept as much as to 
the example of foreigners, chiefly from Flanders. Claude 
Goudimel (c. 1510-1572), known as a Fleming, though 
his birth be assigned to Avignon, was the first to open 
& seminary for musical tuition in Rome, and the most 
famous musicians of the century were its pupils — Pales- 
trina (ob. 1594), Orlando di Lasso (ob. 1594), the brothers 
Animuccia, the brothers Nanini, and many more. Lasso, 
Lassus, or Latres of Mons is signalized among these for 
the great number and great beauty of his works, and for 
the wide area over which he spread his labours. In his 
own land, in Rome, in France, in England, and chiefly in 
Bavaria, he was active as a choir-master and as a composer, 
and did as much to advance art by making his music express 


1 Late in the 13th century a society somewhat similar in its object 
was established in London, consisting of the wealthier merchants, It 
was called the Puy (the name also given to the poetical festivals in 
honour of the Virgin in some Norman towns; see Littré, s.v.) Ad- 
mission to its ranks was possible only through manifestation of musical 
or poetic merit, Severe judgment decided on the claims of contesting 
Me - for honours, which were great and public when desert was 
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the words to which it was set as by teaching the executants 
to realize this expression in performance. He is praised 
for breaking from the long previous practice of writing 
prolix florid passages to single syllables, a weakness mani- 
fest in the music of his countryman Desprès and of inter- 
vening writers. 


Several musical treatises by Spanish writers of this period Spanish 
are extant, which are not regarded highly for the novelty writers. 


of their views, nor for more than usual perspicacity in the 
statement of them. It might have been supposed that 


tion was required to conform ; and so it did conform until 
a new musical idiom arose, until the popular ear thirsted 
for new forms of expression, and until musicians sought 
and found favour in meeting the general demand. In the 
three hundred years between that time and this, pontiffs 
and conclaves have again and again enacted statutes to 
conserve the purity of ecclesiastical art, but art as often 
has run out of control and proved that every succeeding 
era adds to its capabilities. 

Despite the unbroken continuance of their use in the 
Roman service, great ignorance now prevails as to the 
church modes and their permitted modification. Ears 
trained by modern experience recoil from the uncouth 
effect of the melodic progressions incidental to some of 
these artificial scales, while antiquaries protest the infalli- 
bility of extant copies of music constructed in those modes, 
and insist on the authority of such manuscripts to secure 
purity of performance. A Treatise on Counterpoint by 
Stefano Vanneo of Recanati (1531), however, expressly 
states that the notes in the modes were subject to in- 
flexion, that accomplished singers necessarily knew what 
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notes should be raised or lowered by sharps or flats, and 
that these signs were never written but for the direction 
of boys and other executants who had not attained to 
mastery of their art. The treachery of tradition is exem- 
plified in the loss of the rules for this once generally under- 
stood practice of notal inflexion; but the inference is 
strong that, could these rules be recovered, many of the 
melodies now called Gregorian might resume a musical 
character of which they are robbed by strict adherence to 
their written notes. 

In England during the 16th century choral music kept 
pace with the age. This is evidenced in the works of Tallis 
and Byrde (Bird, or Byrd), who wrote for the Roman 
ritual, and continued their labours for the Anglican service 
as modified by the Reformation, which exercised the genius 
of many another, of whom Orlando Gibbons was the crown- 
ing glory, for the few of his works that are accessible in 
comparison with what he is believed to have produced are 
classed among the masterpieces of their style and their 
period. The same musicians, or most of them, are as 
notable for their secular as for their sacred writings. 

It was in the middle of the 16th century that the class 
of composition now ranked as the highest was originated. 
The oratorio dates its existence and its name from the 
meetings held by San Filippo Neri in the oratory of his 
church in Rome, at first in 1556, for religious exercise and 
pious edification. He was the confessor and friend of 
Giovanni Animuccia, whom he engaged to write music to 
be interspersed throughout his discourses. Originally this 
consisted of laudi or short hymns, the extent of which 
was afterwards enlarged; by and by the spoken matter was 
replaced by singing, and ultimately the class of work took 
the form in which it is cast by present composers. Such 
is the source of the didactic oratorio; the dramatic ora- 
torio is an offshoot of the same, but is distinguished by its 
representation of personal characters and their involvement 
in a course of action. The first instance of this kind of 
writing was the production of Emilio del Cavalieri, La 
Rappresentazione dell’ Anima e del Corpo, which, like its 
didactic precursor, was given in the oratory of a chureh in 
Rome (1600). 

To the beginning of the 16th century is due a more 
significant matter than the secularization of studied music, 
than the reform of the music of the church, and even than 
the labours of those musicians of whose great names only 
the most notable have been cited. The matter in question 
refers not to art-forms nor to artists, but to the fact that 
music has its foundation in the natural laws of acoustics, and 
thus it lays open the principle for which Pagan philosophers 
and Christians had been vainly groping through centuries, 
while a veil of mathematical calculation hung between them 
and the truth. Jean Mouton of Holling in Lorraine (1475- 
1522) is the earliest musician in whose works has been 
found an example of the phenomenal chord of the dominant 
Tth approached with the full freedom of present-day prac- 
tice. The discovery is usually ascribed to Claudio Monte- 
verde, of whom and of his great art services much will be 
said when treating of the ensuing century. Like others of 
the wonders of nature, the chord and its application seem 
not to have come suddenly into knowledge, much less into 
acceptance, but to have been experimented upon with less or 
more of hardihood by one musician after another, until good 
effect had silenced dispute and authorized the adoption of 
this beautiful harmony into the language of music. The 
discovery of the grounds of its justification is to be traced 
to a still later time. The speciality of the chord consists 
in its comprising between its 3d and 7th the interval of 
the diminished 5th, the two notes of our diatonic scale 


~ 1 The correspondence of this account with that of the rise of Greek 
tragedy is obvious. 
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which are omitted by many primitive nations—the 4th 
and 7th from the keynote—and which perplexed the con- 
siderations of theorists and practitioners, as has in the 
foregoing been repeatedly shown. Speculation as to the 
new delight the first hearing of this combination must have 
occasioned is precarious ; the opposition with which it was 
encountered by the orthodox is certain. 

Yet another prominent feature in musical history dates 
from the beginning of the 16th century, the practice of 
hymnody. Luther is said to have been the first to write 
metrical verses on sacred subjects in the language of the 
people, and his verses were adapted sometimes to ancient 
church melodies, sometimes to tunes of secular songs, and 
sometimes had music composed for them by himself and 
others. Many rhyming Latin hymns are of earlier date 
whose tunes are identified with them, some of which 
tunes, with the subject of their Latin text, are among the 
Reformer’s appropriations; but it was he who put the words 
of praise and prayer into the popular mouth, associated 
with rhythmical music which aided to imprint the words 
upon the memory and to enforce their enunciation. In 
conjunction with his friend Walther, Luther issued a collec- 
tion of poems for choral singing in 1524, which was followed 
by many others in North Germany. The English versions 
of the Psalms by Sternhold and Hopkins and their pre- 
decessors, and the French version by Marot and Beza were 
written with the same purpose of fitting sacred minstrelsy to 
the voice of the multitude. Goudimel in 1566 and Le Jeune 
in 1607 printed harmonizations of tunes that had then be- 
come standard for the Psalms, and in England several such 
publications appeared, culminating in Ravenscroft’s famous 
collection (1621); in all of these the arrangements of the 
tunes were by various masters. The English practice of 
hymn-singing was much strengthened on the return of the 
exiled Reformers from Frankfort and Geneva, when it 
became so general that, according to Bishop Jewell, 
thousands of the populace who assembled at Paul’s Cross 
to hear the preaching would join in the singing of psalms 
before and after the sermon. 

The placing of the choral song of the church within 
the lips of the people had great religious and moral influ- 
ence; it has had also its great effect upon art, shown in 
the productions of the North German musicians ever since 
the first days of the Reformation, which abound in exercises 
of scholarship and imagination wrought upon the tunes of 
established acceptance. Some of these are accompaniments 
to the tunes with interludes between the several strains, 
and some are compositions for the organ or for orchestral 
instruments that consist of such elaboration of the themes 
as is displayed in accompaniments to voices, but of far 
more complicated and extended character. A special 
art-form that was developed to a very high degree, but 
has passed into comparative disuse, was the structure of 
all varieties of counterpoint extemporaneously upon the 
known hymn-tunes (chorals), and several masters acquired 
great fame by success in its practice, of whom Reinken 
(1623-1722), Pachelbel (1653-1706), Georg Boehm, and 
the great Bach are specially memorable. The hymnody 
of North Germany has for artistic treatment a strong 
advantage which is unpossessed by that of England, in 
that for the most part the same verses are associated 
with the same tunes, so that, whenever the text or the 
music is heard, either prompts recollection of the other, 
whereas in England tunes were always and are now often 
composed to metres and not to poems; any tune in a given 
metre is available for every poem in the same, and hence 
there are various tunes to one poem, and various poems to 
one tune.2 In England a tune is named generally after 


2 The old tune for the 100th Psalm and Croft’s tune for the 104th 
are almost the only exceptions, unless ‘‘God save the King" may bo 
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some place—as ‘ York," ** Windsor," “ Dundee,"—or by 
some other unsignifying word ; in North Germany a tune 
is mostly named by the initial words of the verses to 
which it is allied, and consequently, whenever it is heard, 
whether with words or without, it necessarily suggests to 
the hearer the whole subject of that hymn of which it is 
the musical moiety undivorceable from the literary half. 
Manifold as they are, knowledge of the choral tunes is 
included in the earliest schooling of every Lutheran and 
every Calvinist in Germany, which thus enables all to take 
part in performance of the tunes, and hence expressly 
the definition of “choral.” Compositions grounded on the 
standard tune are then not merely school exercises but 
works of art which link the sympathies of the writer and 
the listener, and aim at expressing the feeling prompted 
by the hymn under treatment. 

On the verge of the 17th century a novelty in music 
was originated that was as pregnant of consequence as 
anything that has yet been noticed; this was recitative 
with its special characteristics, Vincenzo Galilei was one 
of a band of Florentine nobles and gentry who devised the 
appropriation of music to free declamation, and they engaged 
authors and productive and executive musicians to put the 
conception into practice. Galilei had already come promi- 
nently into public notice in a controversy with Giuseppe 
Zarlino, the most esteemed of all the writers on music in 
his age, who was the author of a treatise that expounded 
and justified the Ptolemaic division of the scale with the 
major and minor tones, and the former below the latter ; 
this was answered by Galilei in support of the Pythagorean 
doctrine of equal tones, which js confuted by the pheno- 
menon of harmonics, and Zarlino in turn replied to him. 
During two and a half centuries the art of music had been 
untouched by the New Learning, which had had the effect 
of regenerating all the other arts, and had wrought the 
intellectual change now known as the Renaissance. The 
members of the Florentine association thought it possible 
to apply ancient principles in modern practice, and so to re- 
produce the effect to which the newly-revealed writings of 
Greece testified, but of which these gave no such technical 
description as could be the groundwork of any reorganiza- 
tion. Obviously, the poetic power of Greek music must 
have lain in the force it gave to declamation ; in exalting 
speech into song it must have given to words a clearer 
yet more varied significance than they could else have 
had, and to the passions words embody it must have given 
an otherwise impossible medium of expression. There 
existed two classes of music at the time under notice. 
The music of the people consisted of concise rhythmical 
tunes that were either composed to accompany dancing, 
or so constructed that, though made for singing, they 
were applicable to that other use; and these tunes, being 
repeated again and again to the almost countless stanzas 
of some ballad poems, could have in themselves no quality 
of expression beyond a vague character of sadness or 
gaiety ; for, what might have been expressive of the pre- 
valent feeling at one stage of a long story would neces- 
sarily be fallacious in the subsequent diversities of the 
tale. The music of the schools consisted of ingenious con- 
trivances of wholly artificial nature, either to assign the 
same melody to several successive voices in canonic con- 
tinuance or fugal imitation, or else to multiply more and 
more the parts for simultaneous execution ; in the former 
case definition of rhythm is annulled, as has been shown 
by the entry of one part with a phrase while that phrase 
was uncompleted in another part, and in the latter case 
the manifold melodies so obscured the sound of one another 


classed under hymnody. In Scotland, also, the tune for the 124th 
Psalm is associated with its proper text. 
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that none could be distinguished,—a fact that must be self- 
apparent if we think of the sound of twelve, or twenty- 
four, or so many as forty simultaneous currents of song. 
In this music there could neither be expression nor 
even articulation of the words, and hence, our Floren- 
tines assumed, the purpose of music was perverted and its 
inherent poetical essence was abused. Such combination 
of diverse melodies is now styled polyphony, a term that 
might better be applied to simple counterpoint in which 
the many sounds are onefold in accent than to the florid 
counterpoint it is employed to define, wherein the many 
parts have various movement. With the idea before 
them of the ancient rhapsodists the association proposed 
the setting of music to verses with the main, nay, only 
object of expressing the words. This music was not to be 
rhythmical, but was to consist of longer or shorter phrases 
in accordance with the literary sense; its intervals were 
not to be chosen with regard to their melodic interest, but 
in imitation or idealization rather than exaggeration of the 
rising and falling of the voice in ordinary speech, the speed 
being hurried or relaxed by the exigency of the passing 
sentiment ; and the accompaniment of the singer was to be 
on some unobtrusive instrument or, later, some combination 
of instruments, that should, as did the lyre of old, verify the 
intonation and, in the new era (what had not been in the 
classic), enhance the vocal expression by some pungent 
harmony. Applied solely to recitation, the new invention 
was called recitativo (recitative), musica parlante, or. stilo 
rappresentativo. The first instance of its composition is 
said to have been a cantata—that is, a piece for a single 
voice with instrumental accompaniment—Z/ Conte Ugolino, 
composed by Galilei, but of this no copy is known to exist. 
Doubt prevails as to whether Z} Combattimento d' Apolline 
col Serpente by Giulio Caccini or Zl Satiro by Emilio del 
Cavalieri was the earlier production; they were both 
given to the world in 1590, were both in dramatic form, 
and both exemplified the new, if not the revived, classic 
style of music. Caccini was fitted to make the experiment 
by practice and excellence as a vocalist more than by con- 
trapuntal erudition, and he was soon associated with 
Jacopo Peri, a musician of his own class, in the composi- 
tion of Dafne, a more extensive work than the foregoing, 
indeed a complete lyrical drama, which was privately per- 
formed in the palace of one of the Florentine instigators 
of the experiment in 1597, or, according to some, in 1594. 
These two again worked together on the opera of Euridice, 
which was publicly represented in Florence at the nuptials 
of Henry IV. of France with Maria dei Medici in 1600, 
its production having been preceded by that of Cavalieri’s 
posthumous oratorio in Rome, La Rappresentazione dell’ 
Anima e del Corpo, before noticed. That the first public 
performance of a dramatic oratorio and of a secular opera, 
both exemplifying the recently-devised declamatory power 
of music, should have occurred in the same year is a re- 
markable coincidence. That the first experiments in the 
novel art of lyrical declamation were confided to practised 
executants who brought their experience as vocalists to 
bear upon composition for a hitherto untried phase of 
vocal effect was excellent for the purpose of proving the 
proposition. The success of the experiment was, how- 
ever, to be established when a composer already renowned 
as such, one who had drawn exceptional attention by 
his then new views of harmony, gave the force of his 
genius and the weight of his name to the novel class of 
writing. Such was Monteverde (1568-1643), who in 1607 
brought out at the court of Mantua his opera of Arianna, 
followed in 1608 by his Orfeo. In these works, and in those 
of the same nature that he subsequently produced at Venice, 
is anticipated the principle (and, so far as the resources of 
the time allowed, the practice also) which was revived by 
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Gluck some hundred and fifty years later, and of which 
the votaries of Richard Wagner in the present day assume 
their hero to have been the originator,—the principle, 
namely, that the exigencies of the action and the require- 
ments of the text should rule the musical design in a 
lyrical drama, and that the instrumental portions of the 
composition should, quite as much as those assigned to 
voices, illustrate the progress of the scene and the signifi- 
cance of the words. The last speciality is exemplified in 
the harmonies and figures of accompaniment, and in the 
appropriation of particular instruments to the music of 
particular persons, so as to characterize every member of 
the action with special individuality. Such must be the 
true faith of the operatic composer ; it has again and again 
been opposed by the superstition that feats of vocal agility 
and other snares for popular applause were lawful elements 
of dramatic effect ; but it has ever inspired the thoughts of 
the greatest artists and revealed itself in their work, and no 
one writer more than another can claim to have devised or 
to have first acted upon this natural creed. 

Monteverde had been attacked by Giovanni Battista 
Artusi for his use of what are now known as fundamental 
harmonies, which the composer might have learned from 
the music of Mouton (already named), but which he more 
probably rediscovered for himself; he had defended the 
practice, and his theoretical assailant had retorted. Pol- 
emics ran high as to the relative rights of contrapuntal 
legislation which had been developed through the course 
of ages, and the freedom of thought which had as yet 
neither rule nor tradition; for every separate use of an 
unprepared discord was tentative as to effect and specula- 
tive as to reception by its hearers. It will presently be 
shown that the discovery (no lighter term will suffice) of 
Mouton and Monteverde has its base in the laws of nature ; 
here it is enough to say that it was a turning-point in 
the history of music, the throwing open the resources of 
the modern as opposed to the limitations of what may 
justly be called the archaic. The distinction of these two 
styles was not clearly defined till long afterwards; but a 
writer may here be named, Angelo Berardi, whose work 
(1687) more fully than any other sets forth the con- 
trapuntal code and enunciates the requirements in fugal 
writing, such as the affinity of subject to answer, and 
whatever else marks the style and the class of com- 
position. 

The opera now became a fixed institution in Italy, its 
performance was no longer restricted to the palaces of 
princes and nobles, and it became the best-esteemed enter- 
tainment in public theatres. The dramatic oratorio was 
transferred from the church to the secular stage, becoming 
in every respect a sacred opera, and only specimens of this 
class were suffered to be represented during the season of 
Lent. 

Conspicuous, as much for the merit as the multitude 
of his productions, was Alessandro Scarlatti (1659-1725), 
who gave to the world 115 secular operas, many oratorios, 
and, besides these, which might well have been a long 
life’s labour, a far greater quantity of ecclesiastical music, 
some of which is characterized as most dense and massive. 
He is accredited with three novelties in his dramatic 
writing: the repetition, Da Capo, of the entire first 
part of an aria after the second part, of which, how- 
ever, some specimens by earlier writers are said to exist ; 
the accompanied recitative, wherein orchestral interludes 
illustrate the declamation and figurative accompaniment 
enforces it, as distinguished from speaking recitative, 
wherein the accompaniment does little more than indicate 
the harmony whereon the vocal phrases are constructed ; 
and the sinfonia or overture which is often associated 
with his name, as distinguished in plan from that which 
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was first written by Lully, his being sometimes styled 
the French and Scarlatti’s the Italian form of instrumental 
preface to an extensive work.! Alessandro Scarlatti is 
little less famous as a teacher than as an artist ; he was at 
the head of all the three conservatories then flourishing in 
Naples, and the long list of his pupils includes his son 
Domenico and most of the other chief Italian notabilities 
of the next generation. Conspicuous among his contem- 
poraries were Cavalli and Cesti. 


Opera was first introduced in France by Cardinal Maza- French 
rin, who imported a company of Italian performers for an opem. 


occasion. ‘The first French opera, Akebar, Roi de Mogul 
(1646), was composed by the abbé Mailly for court per- 
formance. So was La Pastorale (1659), by Cambert, who 
built his work on the Florentine model, and, encouraged 
by success, wrote several others; on the strength of which 
he, with his librettist Perrin, instituted the Académie 
Royale de Musique, and obtained a patent for the same in 
1669, exclusively permitting the public performance of 
opera, Jean Battiste Lully? (1633-1687) procured the 
transfer of this patent in 1672, and by it gained oppor- 
tunity not only for the exercise of his own genius but for 
the foundation of the French national lyrical drama, which 
to this day is wrought upon his model. 


The ballet had been a favourite subject of court diver- Lully. 


sion since Beaujoyeaulx produced in 1581 Le Ballet 
Comique de la Royne, a medley of dancing, choral singing, 
and musical dialogue. Lully, in his course to the summit 
of royal esteem, had composed several pieces of this order, 
which were performed chiefly by the courtiers, and in 
which the king himself often sustained a part; and, 
experienced in the taste of the palace, and indeed of the 
people, our musician incorporated the ballet as an essential 
in the opera, and so in France it still remains. It was 
not singly in the structural intermixture of dancing with 
singing that Lully’s operas were, and those of his French 
successors are, unlike the works of the same order in other 
countries, he gave such care to and exerted so much skill 
in the recitative that he made it as interesting as the 
rhythmical matter, nay, varied it often with metrical 
vocal phrases and accompanied it constantly with the full 
band, whereas, until Rossini’s Otello in 1818, speaking 
recitative (recitativo parlante, recitativo secco) was always 
a main element in the operas of Italy. 


In Germany the seed of opera fell upon stony ground. German 
Heinrich Schütz wrote music to a translation of Peri’s opera. 


Dafne, which was performed for a court wedding at 
Torgau in 1627; but only importations of Italian works 
with Italian singers came before the public until nearly 
the end of the century. 


In England the lyrical drama found an early home. English 
The masques performed at Whitehall and at the Inns of opera. 


Court were of the nature of opera, and were largely 
infused with recitative. Eminent among others in their 
composition were Nicholas Laniere (c. 1588-1664), born of 
an Italian father who settled in England in 1571 ; Giovanni 
Coperario, who during his sojourn in Rome had thus 
translated his patronymic of John Cooper ; Robert Johnson, 
who wrote the original music for The Tempest; Dr Cam- 


1 The Italian ''sinfonia" mostly begins with an allegro, which is 
succeeded by a shorter adagio, aud ends with a second quick movement 
that is sometimes the resumption of the first and is sometimes inde- 
pendent of it, and it is exemplified in the overtures to the Seraglio of 
Mozart, the Huryanthe of Weber, and several of Auber. The French 
“ouverture” (the original form of the word, which still remains in 
France) generally begins with a majestic movement, which is followed 
by an allegro, often of a fugal character, and concludes with a march 
or gavotte or some other description of dance, and it is exemplified in 
the overtures of Purcell and nearly all of those of Handel. 

? This is the French form of his names Giovanni Battista Lulli, 
adopted after he was taken from Florence to Paris as a page. 
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pion, Ives, and William and Henry Lawes. The name of 
Henry Purcell (1658-1695) figures brightly in this class 
of composition; but, except his Dido and Eneas, written 
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when he was eighteen, his so-called operas are more 
properly spoken dramas interspersed with music—music 
of highly dramatic character, but episodical rather than 
elemental in the design. This is due to an axiom of 
Dryden, the principal and indeed the model dramatist of 
the day, that inusic is not the natural medium of speech, 
and hence may only be assigned in dramatic representation 
to preternatural beings, such as spirits, enchanters, and 
witches,—maniacs also, through the abnormality of their 
condition, being admitted into the privileged category of 
those who may sing their conceits, their spells, their 
charms, and their ravings. The “frost scene" in King 
Arthur, the “incantation” in the Indian Queen, and the 
cantatas for Altisidora and Cardenio in Don Quixote 
are masterpieces of lyrical art that give warrant of the 
success that might have been achieved had Purcell’s 
librettists given range in the province of humanity for 
his vivid imagination. 


its examples than of works in other branches, and because of 
its unbroken succession of contributors, covering a period 
of beyond three centuries, whose style has varied with the 
age in which they wrought, but who in this department 
have ever aimed to express themselves at their highest. 
Here, however, only the names of the most noted writers, 
with an approximation to chronological order, can be given 
—Tallis, Byrde, Farrant, Orlando Gibbons, Dr Child, Dr 
Benjamin Rogers, Dean Aldrich (as distinguished in logic 
and in architecture as in music), Dr Blow, Michael Wise, 
Pelham Humphrey, Henry Purcell, Dr Croft, Dr Greene, 
Dr Boyce, Dr Nares, Dr Cooke, Battishill, after whom 
the art sank in character till it received new life from the in- 
fusion of the modern element by Attwood, coeval with whom 
was Samuel Wesley, and lastly are to be noted Sir John 
Goss, Dr S. S. Wesley, Dr Dykes (popular for his hymn- 
tunes), and Henry Smart, who bring the list down to recent 
personal remembrance. Well esteemed among living re- 


Puritan Earlier in the history of English opera was the pro- | presentatives of this department of music are Barnby, J. B. 
E duction of The Siege of Rhodes, an entirely musical com- | Calkin, Sir G. J. Elvey, Gadsby, Dr Garrett, Dr Gladstone, 
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position, the joint work of Dr Charles Colman, Captain 
Henry Cook, Henry Lawes, and George Hudson, which was 
performed at Rutland House in Charterhouse Square in 
1656, under the express licence of Cromwell to Sir William 
Davenant, and retained the stage until some years after 
the Restoration; the existence of its music is unknown, 
but a copy of its libretto in the British Museum amply 
details its construction. Separate mention is made of this 
remarkable historical incident as serving to refute the 
common supposition that Puritan influence impelled the 
decadence of music in England. In truth, this influence 
stirred the spirit of opposition in persons of a different 
tendency and was virtually the cause of a very powerful 
counteraction, and through this of many highly-significant 
things as to the perpetuation of our music of the past, if 
not of the continuance of our music in the future. It was 
during the Commonwealth that John Playford printed 
Ayres and Dialogues, a book that comprises with many 
pleasant pieces the first three that ever were defined by 
the word glee,—a term that later times have wontedly 
acknowledged and boasted as the designation of a class of 
music specially English. It was during the Common- 
wealth that the same publisher issued several editions of 
Lhe Dancing Master, each being a variation of the fore- 
going; and this is the work to w hich we owe the preserva- 
tion of all the beautiful English ballad-tunes of earlier date 
that are, many of them, not to be found in previous print 
or manuscript. It was in that very opera, The Siege of 
Rhodes, that Mrs Colman, daughter-in-law of one of the 
composers, sustained the character of Ianthe, she being 
the first female who ever took part in a public musical or 
dramatic performance in England. 

Notice must not be omitted of the application of recita- 
tive to other than theatrical purpose. The cantata of 
Galilei has been cited ; it was followed by many a piece 
under the same designation, dramatic monologues in which 
the mainly prevailing declamation was relieved by occa- 
sional rhythmical strains, and in the composition of these 
Carissimi, Stradella, Clari, Purcell, and Blow have left 
admirable specimens. Later, the term acquired a widely- 
changed meaning, it having been applied in Germany 
to compositions comprising matter for solo voices and for 
chorus, expressly for church use, and in England to works 
equally extensive on sometimes sacred, sometimes secular 
subjects. Cantatas are sometimes didactic, sometimes 
narrative, and sometimes dramatic, though never designed 
for theatrical use. 


Dr H. Hiles, Dr Hopkins, Dr E. G. Monk, Dr W. H. Monk, 
Sir F. A. G. Ouseley, Dr Stainer, Dr Steggall, Sir Arthur 
Sullivan, and E. H. Turpin, to which names many might be 
added. It must be owned, however, that the vast increase 
of facilities for publication within recent years have multi- 
pled church music almost immeasurably, and exercised the 
pens more than the wits of writers who prove themselves 
to be amateurs less by love of music than by love of com- 
posing, and still more by love of notoriety, which is gratified 
in the circulation among their own connexions of works that 
gain no acceptance by the world at large. The style, in 
strictly technical sense, of music for the church is and always 
has been, in England and elsewhere, identical with that which 
characterizes contemporaneous music on lay subjects. Some 
English musicians have of late aimed at, or perhaps only 
spoken of, a distinction of styles for the church and for the 
chamber, and this under a supposition that to be archaic 
was to be sacred, a supposition seemingly founded on the 
present use of, and high respect for, more ecclesiastical 
music of early date than of secular music of like age. 
The supposition overlooks the facts, however, that the 
church appropriated the tunes of the people eight hundred 
years ago, while the people framed some of their tunes on 
the peculiar church modes, that harmony was practised 
by the people before it was employed by the church, that 
the style of madrigals appears coincidently in sacred 
writing, that recitative was first applied to the opera and 
to the oratorio in the same year, that Monteverde’s innova- 
tions in musical combination were at once adopted by 
church composers, that Purcell, Handel, and Bach wrote 
in onefold style for both situations, that the glee-writing 
of the latter half of the 18th century is undistinguish- 
able from the services and anthems of the period, that 
Attwood had no different phraseology for the cathedral 
and the theatre, and that even now, though disguised to 
the glance by the antiquated notation of minims instead 
of crotchets, the thoughts expressed and the idiom which 
is their medium belong not more or less to the one than 
to the other purpose. Though contention be strong for the 
contrary, this is true art, presenting the feelings of the time 
in the time’s own language and not making the sanctuary 
walls a boundary between art and artifice. 


Attention must now be directed to the natural as Har- 
Marin Mersenne monies. 


opposed to the artificial basis of music. 
had great love and much practical knowledge of music; he 
directed his profound learning and rare mathematical attain- 
ments to the investigation of the phenomena of sound; and 
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his treatise Harmonie Universelle (1636) first enunciated 
the fact that a string yields other notes than that to which 
its entire length is tuned. The discovery was extended 
by William Noble and Thomas Pigot, respectively of Merton 
and Wadham Colleges, Oxford, to the perception of the 
mode in which a string vibrates in sections, each section 
sounding a different note. The ancient musicians tested 
by calculation the few phenomena of sound then discovered 
rather than by observation of the principles these exemplify. 
The measurement of major and minor tones was, after the 
distinction of perfect intervals, the subject dearest to their 
consideration, and it seems the furthest limit to which their 
knowledge attained. All the laws for melody, all the rules 
for counterpoint, were founded on this mathematical method. 
The step or the leap of stated intervals was prescribed ; 
combinations of sounds were reckoned by intervals from a 
named note, as 5th, or 6th, or 3d, not as constituting com- 
plete chords traceable to a common source, and intervals 
which are discordant were permissible only if softened in 
effect by the previous sounding of their discordant note; 
the canons for the progression of a single part and for the 
union of several parts were arbitrarily devised, peremptorily 
fixed, and rigidly enforced. Mouton and Monteverde found 
the good effect of musical combinations for which there was 
no account in the theory of their time, and employed them 
in their works; the innovation was stigmatized by musical 
grammarians, but it gave delight to the public and was 
adopted by subsequent composers. No explanation was, 
however, given of the natural source of fundamental har- 
monies, as chords of this class are now defined, and their 
employment was still exceptional, still an act of daring. In 
1673 the two Oxonians above named, simultaneously, but 
independently, noticed the beautiful fact that a stretched 
string yields a different sound at every one of its nodal 
divisions, and the same is true of a column of air passing 
through a tube. The sounds so generated received from 
Sauveur! the name of harmonics, by which they were known 
for nearly two centuries, but they have of late been renamed 
partial tones or over-tones.? Here is a table of seventeen 
of the series :— 
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The — under the notes show the number of each 
harmonie, counting from the generator or prime as the 
Ist. The notes marked * differ in intonation from the 
corresponding notes in our tempered scale, the 7th and 
14th, and also the 13th, and likewise the 17th being slightly 
flatter, and the 11th being slightly sharper than our con- 
ventional notes; but the matter of temperament must 
rest for later consideration. The 8th above any note is 
double the number of that note; thus every higher C is 
double the number of the C below it, namely, 1, 2, 4, 8, 
16; and so with every higher G, namely, 3, 6, 12 ; again 
with the higher E, namely, 5, 10; and with the higher 
bB, namely, 7, 14. The number of each harmonic is the 
same as that of its relative number of vibrations in any 
given time as compared with those of the variously- 
numbered harmonics, namely, the 8th above has two 
vibrations to each one of the note from which the interval 
is reckoned, the 5th has three vibrations to two, and so 
forth throughout the series. From 5B to E, the 7th and 
lOth, is the interval of the augmented 4th, which was 
shunned in classie times, ignored by the Chinese, the 
Mexicans, and the Scots, ruled against by contrapuntists, 
and avoided in melody and harmony until employed by 


1 See Poggendorff, Geschichte d. Physik, p. 808. 
2 See Helmholtz, Die Lehre von den Tonempfindungen. 
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the Fleming and the Italian with such good effect that 
the world accepted it under the conditions of accompani- 
ment with which those men employed it, and felt that 
a new element of beauty had been incorporated in the re- 
sources of the artist. The occurrence, in the harmonic 
series, of the two notes that are separated by this interval 
accounts for the discord they produce when sounded together, 
not needing the artifice of preparation which is required to 
mitigate the harshness of other discords ; they are brought 
into being when the generator is sounded, and their assign- 
ment to voices or instruments in performance is but to 
make more articulate, or, so to speak, to confirm what 
nature prepares—in fact, what is induced by the generator. 
As light comprises all the colours and every gradation 
between each colour and the next, but yet seems spotless, 
so every musical sound comprises all other sounds, but yet 
seems to be one single note; the blue, or the red, or the 
yellow, or any other ray is separated from its prismatic 
brotherhood and seems then a complete and independent 
object to the vision, and so any sound is separated from 
the harmonie column and then seems all in all to the sense 
of hearing. Let the reader observe in the musical example 
that the intervals become closer and closer as they rise, 
and that when the 8th or double of a note occurs, if there 
be any break in the numerical succession between such 8th 
and the note that would, by example of the lower octave, 
stand next below it, then some new harmonic appears whose 
number adjusts the broken order; between the lowest C 
and the next is no break; between this C and the one 
above it, 2 and 4, what would else be a blank is filled by 
G, the third harmonic; between 4 (C) and 6 (G) what 
would be a blank is filled by E, the fifth harmonic, and so 
on throughout the series. No division of an interval is 
ever equal, the lower portion being always the larger; the 
interval between 2 and 4 is divided into a 5th and a 4th, 
that between 4 and 6 is divided into a major 3d and a 
minor, that between 6 and 8 by an interval less than a 
minor 3d and a 2d, and that between 8 and 10 bya major 
tone and a minor tone. It may be well to pause at this 
point, as it is the natural justification of what Ptolemy 
caleulated, but Pythagoras failed to perceive. "Thus much 
having been noticed, readers may be left to trace the same 
principle of larger aud smaller division throughout the 
series. Beyond the 17th harmonie (the note known as 
the minor 9th when forming part of a chord) the series 
continues on the same principle of ever lessening distance, 
ever finer gradation, until the intervals become so small 
as to bealmost impossible of articulation and of perception. 
What has here been adduced of the natural preparation of 
the discord of the harmonie 7th applies as truly to the 
discords of the major 9th, the llth, the major 13th, the 
minor 9th, and the minor 13th, which last is too high in 
the harmonic series for convenient exemplification by 
gradual ascent in this place, and these notes are now all 
used in combination by composers. 


Scientific discovery has seldom been made singly. When Art the 


time has been ripe for the revelation of à phenomenon, 
several observers have coincidently witnessed its existence 
and simultaneously or nearly so displayed if not explained 
itto the world. In the instance under consideration, art 
foreran science, and its votaries continued the employment 
of harmonies which as yet could alone be justified by their 
beautiful effect, and even musical theorists did not for 
ages to come perceive the important, the -all-powerful 
bearing of the principle of harmonics upon the subject 
they treated. What Mouton first ventured to write must 
be styled the starting-point of the modern in music, and 
one cannot too much marvel at the strong insight into 
the beautiful which those after-minds possessed,— that, 
with no theory to guide, without star or compass, they 
XVII. — 12 
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made wider and wider application of the principle he had 
exemplified, and displayed in their works its utmost power 
of expansion. Three of the world’s greatest musicians 
may be cited to show the force owned by genius of piercing 
to the utmost depth of a natural law, while having but 
their own delicate sense of propriety to restrain them 
within its bounds. Henry Purcell and his two colossal 
successors, George Frederic Handel (1685-1759) and Johann 
Sebastian Bach (1685-1750), wrote every combination of 
musieal notes that down to our own latest times has ever 
been employed with good effect; and the more the works 
of these masters are studied the more are they found to 
foreshadow the supposed novelties in harmony employed by 
subsequent artists. Thisrefers but to the technical materials 
of which their music is wrought; it is impossible in the 
present article to discuss fully the form and excellence of 
their works. 

Purcell’s voluminous and superb works for the church, 
his many compositions for the theatre, his countless con- 
vivial pieces, and his far less numerous instrumental] writ- 
ings are now but little known, and the ignorance of the 
age is its loss. They have a wealth of expression that 
cannot be too highly esteemed, and a fluency of melody 
that proves the perfect ease of their production. The idiom 
of the period in which they were written is perhaps a par- 
tial barrier to their present acceptance, and the different 
capabilities of instruments and of executants upon them 
of those days from the means at a modern musician’s com- 
mand make the music written in the earlier age difficult 
sometimes to the verge of possibility, and yet weak in effect 
upon ears accustomed to later uses.! 

Handel’s music has never, since he wrote, been wholly 
unknown or unloved, at least in England. He was engaged 
to come hither as a dramatic composer because of his Con- 
tinental renown; this was immensely increased by the large 
number of Italian operas he wrote for the London stage, but, 
excellent of their kind as are these, the change of structure 
in the modern lyrical drama unfits the wonted witnesses 
of the works of the last hundred years to enjoy the com- 
plete performance of those of earlier time, and hence we 
hear but detached excerpts from any of them. It is upon 
Handel’s oratorios and his secular works cast in the same 
mould that general knowledge of his mighty power rests, 
and these are a monument that cannot perish. The 
Messiah and Israel in Egypt are didactic oratorios, with 
which may be classed L’ Allegro, il Penseroso, ed il Mo- 
derato, and Alexanders Feast. The others were defined 
by himself each as an “oratorio or sacred drama,” and 
Acis and Galatea, Semele, and Hercules are similarly con- 
structed. Esther (his earliest English oratorio) and Acts 
and Galatea were composed for performance in the mansion 
of the duke of Chandos in 1720 and 1721, and were 
publicly produced with the author's sanction in 1732, but 
then, as was expressly notified, without dramatic action. 
Their suecess established the class of work and form of 
representation in English use, for, though Handel subse- 
quently wrote Italian operas, he from time to time engaged 
a theatre for the performance of complete works in concert 
wise, and yearly composed some new piece for production 
in this manner. In 1741 he visited Dublin, taking the 
Messiah, which had been written with a view to the occa- 


! Here must be defined the chromatic genus in its modern applica- 
tion, which is signally exemplified in this master's music; it admits 
of notes foreign to the signature of the key, but which induce no modu- 
lation, or, in other words, change of tonality. Notes expressible only 
by accidentals are as essential to the chromatic scale of any prevailing 
key as are those elemental in the diatonic scale which are indicated 
by the key-signature. Chromatic chords were used by Purcell and his 
nearest followers, chromatic passing-notes (notes that form no portion 
of chords) came little into nse until after the middle of the 18th 
century. 
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sion, and this masterpiece was first heard on the 13th April 
1742 in the Irish capital, The reverence with which the 
work is regarded in England all but equals that for its 
subject, and the countless repetitions of its performance 
have made it so familiar to all hearers that the unversed 
in musical knowledge, little less than the profoundest 
musicians, feel its sublimity and listen to it with such 
awe as no other work of art induces. No master has 
ever excelled Handel in verbal declamation (as at the 
descent on the last word of “sheds delicious death” in 


the air of Acis, at that on the last word of “so mean 


a triumph I disdain” in the air of Harapha, and the 
extraordinary use of an almost toneless low note of the 
tenor voice on the last word of “He turned their waters 
into blood” in Israel in Egypt), in poetic expression (as 
in the choruses ** He sent a thick darkness” in Jsrael, and 
“Wretched lovers" in Acis and Galatea), or in dramatic 
characterization (as in all the personages in JepAtha, who 
are each distinguished from the others far better in their 
musical than their verbal phraseology) ; but the quality in 
his music which compels the epithet sublime is the broad, 
simple grandeur of the choral writing, which, rich in the 
devices of counterpoint, never fails in clearness, never in 
the melodious flow of each of its parts, and is hence as 
pleasant to executants as it is perspicuous to auditors. He 
wrote under the sway of contrapuntal law, from which 
theorists had not yet defined the exceptions, but the force 
of his genius broke occasionally through its despotism, and 
so, in his works as in Purcell's, the principle of fundamen- 
tal harmony and the application of the chromatic element 
are freely demonstrated.? 


Bach was one of a very large family of musicians, who Bach. 


for two centuries praetised the art, in many instances with 
great success; the family glory culminated in him, and 
was scattered among his many sons, in whom it became ex- 
tinct. Bach was a more assiduous student than either his 
predecessor or his contemporary who are here classed with 
him. It was later in life than they that he issued his earliest 
works, for his youthful renown was more as a player than 
as a producer. Having no theoretical instructor, he made 
searching study of all the music of earlier times and of his 
own. Whatever Bach learned of the principles of counter- 


? A custom of the age is largely and, we now feel, sadly exempli- 
fied in Handel’s art legacies, namely, the writing in many instances 
but an outline of the score which was to be filled up extemporaneously 
by a player on the organ or harpsichord with counterpoint that is 
necessary to the effect, and even essential to the idea. So long as the 
composer lived to make these improvisations, we know they added 
interest and we doubt not they added beauty to the music; but after- 
organists lack the ability or courage or both to supply the deficiency. 


Mendelssohn wrote for Zsrael such an organ part as he would have 


played in the performance of the oratorio, diffidently deliberating on 
what originally was trusted to the fortune of the moment, and the like 
has rarely been done by other musicians for other works. Mozart 
wrote for the Messiah, Acis, Alexander's Feast, and the Ode for St 
Cecilia's Day wind-instrument parts comprising such matter as might 
liave been played on the organ liad one been in the hall wherein these 
pieces were first performed in Vienna; but they modernize the char- 
acter and often alter the idea, while they complete aud perhaps 
adorn the music. That these parts exist, and that their merit 
induces their adoption when the works are performed, have been a 
licence for the production of ** additional accompaniments " to many a 
masterpiece of Handel, when such genius as Mozart had has not inspired 
the writer. The former custom and the later licence are both to be 
deplored, particularly in our age, when with regard to other arts the 
aim prevails to purify the works of older time from additions by strange 
hands that have accumulated to disfigure them. 

3 Among the masters from whose example he deduced his own 
principles, some of the most famous are Girolamo Frescobaldi of Fer- 
rara (c. 1587), his pupil Johann Caspar Kerl (1628-1693), Dietrich 
Buxtehude (1637-1707), Johann Jacob Froberger, another pupil of 
Frescobaldi (ob. 1667), Georg Muffat (ob. 1704), whose son was even 
more prolific and perhaps more noted than he, Johann Pachelbel, Georg 
Boehm, and most probably Johann Joseph Fnx (1660-1741), whose work 
on counterpoint, Gradus ad Parnassum, was the text-book by which 


both Haydn and Mozart taught, aud is still held in high respect. 
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point from profounder musicians, he owed his views of 
plan or design in the structure of a composition to his fami- 
liarity with the concertos of Antonio Vivaldi and Tomaso 
Albinoni, both Venetian violinists who visited Germany, 
and he gained this familiarity by arranging for the organ 
many of the concertos for several instruments, as also 
much that the same authors wrote for a single violin. His 
arrangement consisted in adding parts to the original, 
which he kept intact, and so retained the plan while en- 
riching the harmony. To his latest days he was wont to 
retouch his own music of former years, doubtless with 
the purpose of improvement, and he thus showed himself 
to be still a student to the very end of his career. A 
class of oratorio of which Luther had planted the earliest 
germ, the recitation of the Divine Passion, had grown into 
extensive use in North Germany prior to the period of 
Bach, and to this belongs his largest if not most important 
work. This is his setting of the portion of St Matthew’s 
Gospel which narrates the incidents, interspersed with re- 
flective passages, some taken from the chorals of common 
use in the Lutheran and Calvinistic churches (the tunes 
proper to which have special harmonic treatment when 
here appropriated), and some set in the form of airs, duets, 
and choruses to verses written for the occasion. Bach set 
also St John’s version of the Passion, and others. He 
wrote likewise for church use cantatas peculiar to every 
Sunday’s requirement in the Lutheran service, and left 
five series of these, each for an entire year. He produced 
other sacred and many secular cantatas, a mass of such 
colossal proportions that it is unavailable for the purpose 
of celebration, other pieces for the Roman Church, very 
much for the organ alone that has never been equalled in 
its intrinsic qualities or as a vehicle for executive display, 
many concertos and suites for the orchestra of the day, 
and a vast number of pieces for the harpsichord or clavecin. 
Among these last must be signalized Das wohltemperirte 
Clavier (1722), and a sequel to the same, XXIV. Pre- 
ludien und Fugen durch allen T'onarten, sowohl mt der 
grossen als kleinen Terz (1740). These two distinct works 
are now commonly classed together as Forty-eight Preludes 
and Fugues. To describe their purpose reference must 
be made to the discrepancies between the tuning of 
intervals by 3ds, or by 8ths, or by 5ths. The BZ, which is 
reached by successive 3ds above C, has 250 vibrations in 
the same period that the C, which is reached by 8ths from 
the same starting note, has 256, and in the same period 
that the BZ, which is reached by 5ths from the original C, 
has 259 and a fraction. The same is true of every other 
musical sound as of C, namely, that tuning by 3ds, or 8ths, 
or 5ths, yields a different note from the other two. Hence 
it results that notes which are in tune in one key are out of 
tune in other keys, and consequently musical composition 
was of old limited to those very few keys that have several 
notes in common with the key of C? The organ Handel 
presented to the chapel of the Foundling Hospital, London, 
had the raised or black keys divided, with each half to act 
on pipes different from the other half, and thus gave dif- 
ferent notes for C£ and for Db, and the like; and other 
organs of the period were similarly constructed. Bach’s 
notion was so to temper the intonation that, while the 
tuning of no key should be perfect, the discrepancies should 
be divided so nicely between all keys that no one would be 
offensive to the hearer, and to illustrate this he wrote in 
his 38th year a series of pieces in every one of the keys 
in its major and minor form, calling it * The clavier with 
equal temperament.” This bears on a supposition, once 


1 Supposed by some to have been completed in 1744. 

? [t is supposed that early organs were tuned with true 3ds and 
flattened 5ths (the ** mean tone" system of Zarlino and Salinas), and 
Mersenne enunciates, though obscurely, a rule for this division. 
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diffidently advanced and since confirmed by men who have 
soundly studied the subject, as much as by constant observa- 
tion of him who first conceived it, although disputed by 
others; it is, that the ear receives tempered sounds as they 
should be, instead of as ihey are, perceiving a different 
effect from the note whose tonal surroundings prove it 
to be G5 from that which is yielded by the same string on 
a pianoforte when it is required to represent FZ. Such 
is the practical application in modern use of the term 
enharmonie with reference to keyed instruments when it 
means the giving different names to one note ; on the voice, 
however, and on bowed instruments the smallest gradations 
of pitch are producible, and so all notes in all keys can be 
justly tuned, which, among others, is one reason for the 
exceptional delight given by music that is represented by 
either of these means. The enharmonic organ and har- 
monium of Mr Bosanquet are provided with a keyboard 
of a general nature in which the restriction to closed circles 
of 5ths is avoided. Systems reducible to series of 5ths of 
any character can therefore be placed on this keyboard. 
As the relative position of the keys determines the arrange- 
ment of the notes, the fingering is the same in all keys, 
and depends only on the intervals employed. The modern 
use of the word chromatic has already been stated, and it 
only remains to say of the other of the three Greek genera, 


Enhar- 
monies, 


diatonic, that the term now defines music consisting of Diatonic. 


notes according to the signature of the prevailing key.? To 
return to Bach, his orchestration is completer than Handel's, 
though yet needing the addition of an organ part that he 
did not write, but his scores are liable to misrepresentation 
in modern performance because several of the instruments 
are obsolete for which they were designed ; Bach's orches- 
tral treatment differs from that of later days in having 
often a special selection of instruments for a single move- 
ment in à work, which are engaged throughout that piece 
with small variety of interchange, and likewise in having 
mostly the separate counterpoint for every instrument 
employed instead of combining instruments of different 
tone in one melody. But seldom Bach wrote in one or 
other of the ecclesiastical modes, as did Handel more 
rarely, and he used more freely than his contemporary the 
extreme chromatic discords. He may indeed be regarded 
as a double mirror, reflecting the past in his contrapuntal 
writing and forecasting the future in his anticipation of 
modern harmonies. 

Notice of these two extraordinary men would be incom- 
plete without an attempt to parallel if not compare them. 
Born within a month and within walking distance of each 
other, speaking the same tongue, professing the same 
religious tenets, devoting themselves to the same art and 
to the same productive and executive branches of that 
art with success that cannot be surpassed, they were as 
different in the character of their works as in their personal 
traits and their courses of life. The music of Handel for 
its simple, massive, perspicudus grandeur may be likened 
to a Grecian temple, and that of Bach to a Gothic edifice 
for its infinite involution of lines and intricacy of detail. 
The greater complexity of the one makes it the more diffi- 
cult of comprehension and more slow in impression, while 
the sublime majesty of the other displays itself to a 
single glance and is printed at once on the mental vision. 
Handel wrote for effect and produces it with certitude 
upon thousands; Bach wrote as a pleasurable exercise for 
mastery, and gives kindred pleasure to those who study his 
work in the spirit that incited him to produce it. 

Contemporary with the working of these two glorious 
Saxons were the labours of Jean Philippe Rameau (1683- 

3 Some theorists use the generic terms in limited sense :—diatonic, 


proceeding by 2ds; chromatic, proceeding by semitones ; enharmonic, 
changing the name of a note. 


Rameau, 
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1764), a native of Dijon, who made his mark on history. 
He wrote many operas and ballets which are held in less 
esteem than those of Lully, some cantatas and sacred 
pieces, and a large number of compositions for the organ 
and clavecin, but, notwithstanding the merit of these and 
their success, it is more as a theorist than as an artist that he 
is now regarded. He published several treatises, embracing 
principles of performance as well as rules of harmony and 
& system of composition, and the original views these 
enunciate have obtained high regard. He distinguishes 
what he styles the **basse continue? from what he names 
the “basse fondamentale" in tracing inverted chords to 
their roots, and differs in this from writers on counter- 
point who treated only of intervals from each actual bass 
Thus he looked in the direction of later theories 
of fundamental harmony, but scarcely obtained sight of 
the object. He speaks of a chord of the 11th apart from 
the suspension of the 4th; but his examples show this to 
be the double suspension of the 9th and 4th, to be resolved 
on the root and minor 3d of a chord of the prepared 7th, 
which further has to be resolved on a chord whose root 


stands at a 4th, , —— NN 
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above its own, 
a= LT 


and so this chord, 
having nothing 
exceptional in 
structure or treat- 

Another point is indeed 
original, and has obtained somewhat wide acceptance ; this 
is his theory of the chord he defines as the “ great ‘6th, E 
which is named the “added 6th” by his English followers. 
It consists of a common chord (usually of the subdominant) 
with a 6th added, and its resolution is on the chord whose 
root is at a 4th below that of the discord, the 5th in the 
former chord being retained as the root in the latter. 


(SS) + GS 


Against this view it may be urged that all harmonic in- 
tervals are at uneven numbers from the generator, the even 
numbers standing for the octaves above any of these, as 
810 12 
13 5? 
the 6th (D in the above example) is not an original but 
an inverted interval ; further, whatever note may be added 
in a column of harmony does not affect the concordance 
or discordance of the notes below it, but is itself the dis- 
cordant element in the chord, whereas the addition of the 
6th to a common chord changes its concordant 5ths into 
a discord, and therefore the 6th must be otherwise traced. 
Other theorists have, more in the direction of truth, defined 
this chord as a first inversion, reckoning the 6th from the 
bass as the inverted root, but giving no account of its 
exceptional resolution. It was not till the following cen- 
tury that the theory for this chord was propounded with 
the seeming of truth, showing that the 7th below its given 
bass (G under the F in the above) is the real generator, 
and showing this to be an incomplete inversion of the 
chord of the 11th, of which Rameau invented but mis- 
applied the name. The subject will be more fully discussed 
when the period is treated to which this last theory belongs. 

Benedetto Marcello (1686-1739) was a Venetian of 
wealthy parentage. He was pressed by his father into the 
pursuit of the law, and held lucrative appointments in his 
profession, but his love was for music, and in music he has 
some renown, partly for his compositions, the best known 
of which are the settings for one or more voices of fifty of 
the Psalms in an Italian version, and partly for his writ- 
ings on music, especially a satirical pamphlet, Z? Teatro 
alla moda (1720), as remarkable for the justice with which 
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it censures the corruptions that cankered dramatic art as 
for its humour. This treatise quotes the principles of the 
Florentine assumed musical revival in 1600, and is regarded 
as the precursor of the practical reform effected by Gluck. 

The renowned Jean Jacques Rousseau (1712-1778) is 
often accredited as a musical theorist because of his several 
publications on the subject, especially his Dictionnaire de 
Musique, which was finished in 1764, licensed in 1765, but 
not published till 1768. Its repute must have been gained 
by the grace of his language rather than by the soundness 
of his views, which are elegantly stated but rarely stable 
when they look to either side of the beaten track of accepted 
principles. He wrote violently against French music and 
the French language as a musical medium, being promi- 
nent in the literary disputes known as the “Guerre des 
Bouffons,” but recanted when Gluck’s genius was exercised 
on French opera. Rousseau produced some slight musical 
dramas, but proof has been adduced that they were the 
works of other hands. 

Padre Martini (1706-1784) worked to far higher purpose 
than the last named, and the deeper impression he made 
on music is due to the depth of his knowledge. He was 
a mathematician and a scholar in other branches of learn- 
ing, all of which he brought to bear upon his musical 
studies. He composed for the church and for the theatre 
vocal and instrumental chamber music, and pieces for the 
organ. He enunciated no new theory, but rendered great 
service by the collected publication of many art rarities 
exemplifying the musicianship of earlier times, and proving 
his ability to estimate their merit by the inclusion of a 
large number of canons of his own, which latter are pre- 
sented in the enigmatic form of ancient use wherein the 
primary part or parts alone are given, and the reader has to 
discover the canon that fixes the period and the interval at 
which the response is toenter. He issued at different dates 
three volumes of a History of Music, and did not live to com- 
plete the fourth, which would have brought the subject only 
down to the Middle Ages. He was revered by the musicians 
of all lands, and he is honoured by those of our own time 
for the penetration with which he discovered the excellence 
of the boy Mozart, and the encouragement that aided 
largely to confirm the self-reliance of this everlasting 
prodigy. 

German opera owes its birth to Reinhard Keiser of 
Weissenfels (1673-1739). His first dramatic effort, Zsmene, 
was produced at the court of Brunswick. Success induced ™ 
him to further exertion in the same field, and its con- 
tinuance enabled him to undertake the management of the 
Hamburg theatre, in which, between 1694 and 1734, he 
produced 116 operas. Even these were but a portion of 
his works, for he wrote several dramatic oratorios, and 
made more than one setting of Zhe Passion, which last 
preceded the compositions of the class by Handel and 
Bach. Little of his music survived him, but his influence 
on the art of his country was enduring. Matthison dis- 
tinguished himself in Keiser's theatre, which also was the 
scene of the young Handel’s first dramatic essays. Karl 
Heinrich Graun, a singer, and Johann Friedrich Agricola 
belong to the next generation of writers of German opera, 
both of whom won large renown. 

It is now time to revert to dramatic music in Italy. 
Giovanni Battista Buononcini (1672-1750) and his brother 
Mare Antonio were famed in and out of their own 
country. They both visited London, where the former 
opposed Handel, and the rivalry between the Italian and 
the German musician is notable in the history of the time. 
Nicola Antonio Porpora (1686-1767) owes his fame more 
to the success of his pupils in singing, of whom Farinelli 
and Caffarelli were the most distinguished, than to the 
merit of his numerous compositions, Leonardo Leo 
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(1694-1746) wrote largely for the stage, but is most 
prized for his church musie, which is of a character so 
different from his other productions that he is entitled to 
the twofold estimation of being a light and a severe com- 
poser. Johann Adolph Hasse (1699-1783), though born 
in the neighbourhood of Hamburg, wrote all his many 
operas, except the first, to Italian words for Italian singers, 
and may therefore be best classed among the composers of 
that country, where also he received his musical education. 
His excellence as a tenor singer, his skill as a clavecinist, 
and his marriage to Faustina Bordogni, the renowned 
vocalist, all helped to bring him and his music into note. 
His remark, when at the age of eighty he superintended 
the production of his last opera at Milan coincidently with 
Mozart’s bringing out of his Ascanio in Alba when fourteen 
years old, that “this youngster will surpass us all," says 
as much for his penetration as for the diffidence of one 
who had passed a long life with success. Giovanni Battista 
Gesi (1710-1736), being born at Pergola, was called by his 
schoolmates Il Pergolese, and is known by all the world 
under this instead of his family name. Little acknow- 
ledged while he lived, he accomplished during his almost 
momentary career such work as places his name among 
those of the most famous of his countrymen. His comic 
opera La Serva Padrona, little noticed when first given in 
Naples, had such success when reproduced in Paris that it 
was shortly afterwards played in every country in Europe. 
If this piece did not initiate it confirmed the application of 
music as much to subjects of real as of heroic life, and 
therefore, though slight in structure and brief in extent, 
it is historically conspicuous. This and his setting of 
the Stabat Mater for female voices, which occupied him 
during his last illness, are the compositions by which 
he is best remembered. Nicolo Jomelli (1714-1774) 
was born and died in the Neapolitan territory ; he pro- 
duced many operas in Naples, several in Rome, Dologna, 
and Venice, and he held for fifteen years an engagement in 
Stuttgart, where his genius was active; he is particularly 
esteemed for his expression of sentiment, in which quality 
some of his crities account him the forerunner of Mozart ; 
much as he wrote for the stage, his predilection was for 
church music, but the amount of his erudition or his power 
to apply it scarcely justified this preference. This com- 
poser may close the present list, as being the first to break 
through the example of Alessandro Scarlatti, and to write 
airs without the “Da Capo” which general approval of that 
example had rendered conventional if not indispensable. 
The plan claims respect as proving and fulfilling design, but 
it is inconsistent with truthful treatment of a subject which 
naturally proceeds in a continuous course and does not admit 
of the plenary recapitulation of feeling that has already been 
developed after this has passed into a different direction ; 
as a matter of effect, the “Da Capo” is rarely charming 
and often tedious, it is less inappropriate in instrumental 
than vocal music, and even there some modified allusion 
to previously stated ideas is far more interesting than the 
unqualified restatement of what has already been set forth. 
One characteristic must be named that marks the whole 
period under present survey—the subordination of dramatic 
propriety to the display of vocal specialities ; these were 
classified in distinct orders, and custom became tyrannic in 
exacting that every singer in an opera should have an aria 
of each class, and that the story must be so conducted as to 
admit of their timely or untimely introduction. The entire 
action of the Italian opera of the period is conducted in 
spoken recitative, with few exceptions of accompanied reci- 
tative in the most impassioned situations, and the arias or 
rhythmical portions of the work are episodical, being 
expatiative or reflective on the circumstances. The volu- 
bility that then was esteemed the main, if not the highest, 
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qualification of a vocalist had its imperative exercise in all 
works for the stage, and the original purpose of dramatic 
music was thus foiled in making the business of the scene 
to wait upon the exhibition of the representative. 
Instrumental music now began to assume the importance 
which at present it holds by universal suffrage. Composi- 
tons for the organ by Italian and German masters had 
been numerous, but executancy on bowed instruments was 
little advanced, and music written for them was accord- 
ingly limited in its style and construction. Vivaldi has 
been named as a pioneer in the art of design, and to the 
precedent set by him must be attributed the power of 
unfolding and arranging musical thought which gives to 
the orchestral and chamber works of after time a supreme 
position as intellectual and imaginative exercises, The 


name of Arcangelo Corelli (1653-1713) figures prominently Corelli. 


in the annals of violin playing, but, whatever the merit of 
his tone and his style, he employed but a limited portion of 
his instrument’s compass; and this is proved by his writ- 
ings, wherein the parts for the violin never proceed above 
D on the first string, the highest note in the third 
position; it is even said that he refused to play, as im- 
possible, a passage which extended to A in altissimo in 
the overture to Handels Trionfo del Tempo, and took 
serious offence when the composer played the note in 
evidence of its practicability. His compositions are still 
highly esteemed ; they consist of concertos—a term which 
at the time defined concerted pieces for a band, not, as 
now, pieces for a solo player with orchestral accompani- 
ment—and sonatas, some for one, some for two violins 
with a bass; they are melodious, but their harmony is 
not always pure, and, strange to say, though they were 
written in Italy, where the laws of rhythm and accent were 
first established, these are slighted in the music; indeed, 
the longevity of Corelli’s works must be due to some other 
cause than their merit. 


Giuseppe Tartini (1692-1770) greatly advanced the Tartini. 


art of the violinist, as is testified by his compositions 
for the instrument and his treatise on its capabilities, and 
is further proved by the eminence of many of his pupils. 
Tartini contributed to science as well as to art in his 
discovery (1714) of “resultant tones,” often called 
“Tartini’s tones," and yet some writers ascribe the first 
perception of the phenomenon to Storge, a German, who 
described it sixteen years later. The phenomenon is this :— 
when any two notes are produced steadily and with great 
intensity, a third note is heard, whose vibration number 
is the difference of those of the two primary notes. It 
follows from this that any two consecutive members of a 
harmonic series have the fundamental of that series for 


their difference tone—thus, = the fourth and fifth harmonic, 
produce C, the prime or generator, at the interval of two 
octaves under the lower of those two notes; a the third 


and fifth harmonic, produce C, the second harmonic, at the 
interval of a 5th under the lower of those two notes. The 
discoverer was wont to tell his pupils that their double- 
stopping was not in tune unless they could hear the third 
note; and our own distinguished player and teacher Henry 
Blagrove (1811-1872) gave the same admonition. The 
phenomenon has other than technical significance ; an ex- 
periment by the Rev. Sir F. A. G. Ouseley showed that 
two pipes, tuned by measurement to so acute a pitch as to 
render the notes of both inaudible by human ears, when 
blown together produce the difference tone of the inaudible 
primaries, and this verifies the fact of the infinite upward 
range of sound which transcends the perceptive power of 
human organs. The obverse of this fact is that of any 
sound being deepened by an 8th if the length of the string 
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or pipe which produces it be doubled. The law is without 
exception throughout the compass in which our ears can 
distinguish pitch, and so, of necessity, a string of twice the 
length of that whose vibrations induce the deepest perceiv- 
able sound must stir the air at such a rate as to cause à 
tone at an 8th below that lowest audible note. It is hence 
manifest that, however limited our sense of the range of 
musical sound, this range extends upward and downward 
to infinity. 

The pianoforte owes its invention to the period now 
under review. This instrument may be styled the voice 
of the musician, the only means whereby unaided he 
can give complete utterance to his thoughts, the only 
vehicle for the communication of musical ideas in their 
entirety. This is not said in depreciation of other in- 
struments of various excellence which have qualities im- 
possible to the pianoforte, but has reference to the totality 
of musical speech that is possible, and to the convenience 
with which this is produced on the instrument in question. 
The characteristic difference between this instrument and 
earlier ones of a similar class is that the strings of the 
pianoforte are struck by hammers impelled by the keys 
under the performer’s finger, and yield louder or softer 
tone according to the force he uses, whereas its prede- 
cessors yielded variety of loudness only by mechanical 
instead of personal means, and hence were not the living 
exponents as it is of the executant’s impulse. Whether 
one speak of the happiness kindled in the homestead 
by this most facile and most self-sufficient instrument, 
or of the fuel of such happiness, namely, the measure- 
less amount of music of every style and quality that has 
been written for the pianoforte, its existence 1s to be 
accounted as an influence all but infinite upon society 
as much as upon art. The term “pian e forte” is applied 
to a musical instrument by Paliarino or Pagliarini, 
a manufacturer of Modena, in 1598, but no particulars 
have reached us of its structure or effect. Some instru- 
ments which foreshadow the chief essentials of the modern 
pianoforte, made by Bartolomeo Cristofori, a Paduan then 
working in Florence, are described in letters of 1709, and 
must have been made some years earlier, and pianofortes 
by this ingenious inventor stil exist bearing date 1720 
and 1726. Marius, a Frenchman, submitted plans for an 
instrument with hammer action to the Académie Royale 
des Sciences in 1716, and Schröter, a German, claimed 
to have devised two models in 1717 and 1721; but the 
first pianofortes made away from Italy were by Gottfried 
Silbermany in 1726, who worked from the designs of 
Cristofori.! 

Let us now revert to the opera, in which vast modifica- 
tions were germinated towards the middle of the 18th 
century, and ripened before its close into noble maturity. 
Allusion has been made in the notice of Pergolese to the 
appropriation of the lyric element to comic subjects. At 
first wholly unregarded as a sphere for art uses, then 
admitted for interludial purposes in a fabrication styled 
intermezzo that was played between the acts of a serious 
composition, comedy became in course of time the basis of 
the most highly important, because the most comprehensive 
and truly the grandest, and further because the most 
especially musical, application of the art to dramatic ends. 
The class of writing here to be considered is that struc- 
ture of concerted vocal music through which a continuous 
action proceeds, involving the embodiment of the charac- 
teristics of the several persons concerned, with their opposi- 
tion and combination. Handel had been remarkably happy 
in uniting in one piece the utterances of three, four, and 
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to whose exhaustive papers on this class of instruments and their best 
esteemed makers readers are referred. See also PIANOFORTE. 
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even five distinct persons ; he did not, however, make these 
several individualities interchange speech in dialogue, but 
caused them to sing, as it were, so many monologues at once, 
each independent of the others, and Handel was not singular 
in his occasional practice though he was in his excellence. 
Nicolo Logroscino (1700-1763), a Neapolitan, who never 
would write but to the dialect of his own country, was so 
exclusively comic and so surpassingly successful as to gain 
the cognomen of “Il Dio dell opera buffa.” It was he 
who first enchained a series of pieces (technically styled 
movements) in unbroken sequence, during which different 
persons entered or left the scene, discoursed in amity 
or disputation, or united either in the outpouring of a 
common sentiment or in the declaration of their various 
passions. For some time this form of lyrical dramatic art 
was only applied to comic subjects; Paesiello is said to 
have been the first musician who introduced its use into 
serious opera; it reached perfection under the masterly, 
magical, nay, superhuman touch of Mozart, whose two 
finales in Figaro and two in Don Giovanni are models 
which should be the wonder of all time and yet can 
never be approached. The spoken drama is limited to 
the onefold utterance of a single person, for, however 
rapid the colloquy, if any two spoke together, each would 
eclipse the other's voice—retort may be instantaneous, but 
cannot be simultaneous. In a painting the different char- 
acters and emotions of the persons presented are shown at 
once, but, as if under the glance of Medusa, they are fixed 
for ever in one attitude with one expression. In an opera 
finale the manifold passions of as many human beings, 
vivified by the voices of the same number of singers, come 
at once on our hearing with prolonged manifestation, and 
this is the wielding of a power that is not in the capability 
of any other of the fine arts. 


Christoph Willibald Gluck (1714-1787) was a Bohemian Gluck. 


by birth, and a wanderer by habit. He was a grand 
reformer, or rather restorer, of dramatico-musical art, yes, 
and a prophet, for he not only revived the principles 
enunciated in Florence on the threshold of the 17th 
century, which had been superseded by the vocalisms that 
had usurped the throne of truth, but he fully forestalled 
by this revival all that is good in what is nowadays 
denoted by the cant term “music of the future.” As 
was the wont of his age, Gluck went to extend his art 
experience, perhaps to complete his education, to Italy, and 
there produced so many meritorious works in the style of 
the time as to establish a high reputation. This led to his 
engagement to write for the Italian Opera in London, 
whither he came in 1746. The work he composed for this 
occasion and one he then reproduced met with small favour, 
and a “ pasticcio ” from his previous works, Piramo e Tisbe, 
had no better fortune. The failure brought the conviction 
that, whatever the abstract merit of music, a piece that was 
appropriate to one character in one situation could not be 
fitted to another personage under different circumstances, 
and that admired pieces culled from different works could 
not be concocted into a whole with appearance of unity. 
Gluck therefore resolved to abandon the prevailing customs 
in writing for the stage, and to devisea system of dramatic 
composition wherein the musical design should grow out. 
of the action of the scene, being ever dependent upon and 
illustrative of it, and yet being always a design faithful 
to the principles of what may be named musical architec- 
ture. As did Monteverde and his contemporaries, so did 
this composer aim to distinguish his dramatic persons by 
assigning music of different character to each; he required 
that the overture should announce the cast of feeling and 
thought that was to pervade the work, and he strove to 
make the whole of the music appropriate to the individuals, 
to the situations in which they were concerned, and to the 


Musical 
Wars. 


HISTORY.] 


words they uttered. He did not reject the essential of 
rhythmical melody, which is ever necessary to a musical 
work, and which stands in relation to passages of pure 
declamation as metaphor in poetical speech stands in rela- 
tion to circumstantial statement. An orator will pause 
in the disclosure of facts to enforce them by the mention 
of a similitude, or brighten them by reflexions from his 
own mind, and it is an application of the same art when 
a character in a drama stays to comment on the scene in 
which he is involved, and show in words the passion that 
is seething in his heart. Analogous to this is the occa- 
sional arrest of intercourse between the musical persons 
for the expression of the feeling by which one is swayed, 
and such is a song in an opera during which, if the action 
be stagnant, the character more than elsewhere proves its 
vitality. Plan in a musical work consists (1) in uniform 
or contrasted rhythm, (2) in the relationship and enchain- 
ment of keys, (3) in the development and elaboration of 
phrases, and (4) in their occasional recurrence. Some plans 
have by frequent appropriation become to a great extent 
conventional, and their philosophic basis accounts for and 
justifies the fact that much music is framed upon them ; 
it is the special province, however, of the writer for voices, 
and still more so of the writer for the stage, to ignore con- 
vention, though never to neglect design, and to construct 
his plans according to the situations they are to fill and to 
the materials with which he has to work. For sixteen 
years Gluck pondered the prevalent improprieties and the 
possible proprieties of dramatic art, and prepared himself 
by technical study and polite conversation to strike the 
blow which was to effect a revolution, the while, strange 
to say, he wrote several operas in his old style for production 
in different towns of Italy, Germany, and other countries. 
At length in 1762 what he meant to be the representative 
work of his then matured principle, Orfeo ed Euridice, 
appeared in Vienna and made strong impression. Some 
lighter pieces filled the interim between this, which with- 
out exaggeration may be regarded as an event in musical 
history, and the production in the same city of Alceste 
(1767). The opera was published, as also was Paride ed 
Elena (1769), each with a statement of the artist's views ; 
and these two essays have since been regarded as constitut- 
ing a grammar of dramatic music. Gluck was not content 
with the Viennese reception of the works on his new model, 
and was less so with the accessories that city afforded 
for giving theatrical effect to his compositions. He went, 
therefore, to Paris, wrote music to an adaptation of Racine's 
Iphigénie en Aulide, which fulfils his purpose in a higher 
degree than his previous pieces, and brought it out with 
extraordinary success, Orphée (1774), Alceste (1776) (both 
rearranged from the Italian versions), Armide (1776), and 
lastly ZpAigénie en Tauride (1779) rose each to a loftier 
level, and met with just acceptance. 

It must be owned that other forces concurred with 
musical merit in Gluck’s Parisian triumphs. He had 
taught singing to Marie Antoinette before she became 
dauphiness, and she now was an ardent partisan of her 
former instructor. Mme. Du Barry held a rival court to 
that of the young princess, her jealousy of whom and of 
her state was evinced by every possible means. Accord- 
ingly she invited to Paris Nicola Piccini (1728-1800), and 
strove to establish him in opposition to the German master. 
His Roland set to a libretto by Marmontel was brought 
out in 1777, anticipating the subject of Gluck’s Armide ; 
it was followed by other French operas, and the contest 
ended with the production of his Jphigénie en Tauride 
(1781), subsequently to that with the same title, the 
masterpiece of his opponent. This musical warfare much 
resembled that of some forty years earlier between Handel 
and Buononcini in London, when the king headed the 
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partisans of the German and the Prince of Wales those 
of the Italian artist; but the Parisian feud was waged 
with far the greater violence, for, not only were the courts 
of the two ladies involved in it, but every literatist of note 
sided with one or the other faction, and hurled poems, 
or pamphlets, or essays, or critiques at his antagonists, 
that were crammed with remorseless invective. It pre- 
tended to be a dispute as to national style, but was a 
quarrel between two leaders of fashion. Piccini’s music is 
marked by the melodious grace for which his country 
claims pre-eminence, Gluck’s by the graver thought by 
which the Teutonic muse is more distinguished. Gluck, 
however, was not profound, he was no contrapuntist, and 
his often grand and always expressive harmony sprang 
more from intuition than knowledge ; Piccini had dramatic 
power, and he advanced greatly Logroscino’s invention of 
continuous concerted music conformable to the business of 
the scene, but applied this only to comic operas, and so 
turned it to no account in his compositions for Paris. His 
most successful production, La buona Figliuola (1760), 
passed from its birthplace, Rome, to every European 
capital, and is not even now forgotten. 


The origin, development, and supreme importance of the Sym- 
symphony next claim our attention. The term is and always phony. 


has been used in Italy to define the instrumental preface, 
which elsewhere is called an overture, to a long vocal work. 
Handel and others, early in the 18th century, defined by 
it an instrumental piece incidental to such a work, gener- 
ally depicting some supposed action, such as a battle, or a 
multitudinous entry. The term is also applied to the 
prelude and interludes in a single vocal piece of however 
small extent. Its significance is far more comprehensive 
in the application now to be described. Its nearest 
analogy among earlier compositions is to what of old was 
called a concerto, and the two names, derived respectively 
from Greek and Latin, have at root the same meaning. 
Like the antecedent concerto, the symphony is a composi- 
tion, consisting of several movements or self-complete 
divisions, for a full band; unlike its predecessor, the plan 
of at least its first movement has in the course of years 
been so distinctly organized that musicians shrink from 
applying the definition symphony to any work wherein 
there is not the aim to fulfil this design. At first the term 
was loosely employed, for even so late as Haydn’s visits 
to London in 1791 and 1794 the symphonies he wrote 
for first performance there were sometimes announced as 
such, sometimes as overtures, and sometimes as “full 
pieces." Its structural requirements especially connect it 
with works for the chamber, which, if for one or two solo 
instruments, are styled sonatas, if for three or four or 
more, ¿rios or quartets, or what not, according to the 
number of parts they comprise. The word “plan,” always 
used by that distinguished teacher Cipriani Potter (1792- 
1871) as meaning musical design, happily, because posi- 
tively, expresses the arrangement of ideas according to a 
purpose, to which, being intangible and invisible, the word 
* form" is but metaphorically applicable. Sebastian Bach, 
Corelli earlier, and Purcell before them, designated com- 
positions as sonatas which, however, are not modelled on 
the plan of the modern symphony.! Bach in some of his 
later preludes and in other instances has the incipient 
germ from which the plan has been evolved, and sonatas 
by Domenico Scarlatti (1683-1757) comprise movements 


1 The earliest use that has been traced of the term sonata or snonata 
is in its application to some pieces for the organ by the uncle and 
nephew Gabrieli, who wrote in Venice towards the end of the 16th 
century. They form portions of larger works of which the rest is 
vocal ; they are brief, solemn, and slow, and are seemingly designed 
to pour sound in long continuance or in large masses, Similar pieces 
by early German masters have the same definition, and the next 
generation extended the plan by appending a quick movement. 
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wherein it is more developed. These musicians were by 
no means the first, however, to strike the vein of ore for 
which divination seems to have been carefully in search 
long prior to their labours. This justifies the belief that 
its source is in nature, that it was discovered, not created, 
by man's genius; and the work of successive genera- 
tions of artists has been to rear and mature that which, 
"having once been found, is the heirloom of the present 
and the future. The practice of all ages proves common 
consent that a musical composition must begin and end 
in one and the same key, and this statement refers 
not more to our own time than to that of the ancients, 
whose modes are comparable though not identical with 
the keys of modern establishment. Continuance of one 
key throughout a piece of considerable length would be 
monotonous; to relieve this, modulation is effected into 
other keys in the course of a composition. To obtain tonal 
variety without violence, the choice of alternative keys 
must be made first and chiefly from those which have the 
nearest tonal relationship to the primary key. After the 
harmonic 8th (which is a miniature of the Ist) the 
harmonic 5th is next in prominence, from this note a 
chord rises as complete as that of the generator, from this 
chord a second key proceeds by natural evolution; the 
note, the chord, the key, are each named the dominant, 
since dominating, commanding, or defining the tonality of 
the fundamental note. The key of the dominant is hence 
the one most often chosen for the principal alternative to 
the primary key if the latter be major; but the key of 
the 3d and that of the 6th are occasionally selected instead 
by a further application of the harmonic system. If the 
primary key be minor, the choice of the chief alternative 
key is often made in the contrary direction; the tonic itself 
is assumed to be a harmonic 3d or else a 6th, and the 
chief modulation is made to the key at one of these inter- 
vals below the original keynote, having reference to the 
submediant or the mediant as the source whence the minor 
form of a key is derived. Besides the chief alternative, 
other keys, more or less frequent, more or less remote, 
according to the greater or less length of a piece, are also 
employed in the course of a composition. The distribution 
of keys constitutes the ground-plan and the elevation of a 
musical structure ; the style of harmony, whether diatonic 
or chromatic, whether contrapuntal or massive, is its 
material; the ideas, or subjects, or themes, or phrases, or 
figures, or—as of late they have been whimsically named— 
motives, stand for the ornamentation, such as portico, 
frieze, statuary, and carving, which are sometimes essential 
in à design. This, then, is a brief summary of the plan of 
the first movement of a symphony—a first subject in the 
primary key, which consists of a single idea, or of several 
connected by tonal identity though melodically distinct ; 
a second subject in the chief alternative key, which also 
may be onefold or manifold in its matter; and these first 
and second subjects complete the first part. Thus far 
has been but a simple statement of ideas, which is 
here followed by a working of the same matter, drawing 
from it what varieties of expression it may yield through 
compression or expansion by means of any or every re- 
source of the musician's art; the second part is aptly 
often named the free fantasia, because unrestricted to a 
fixed course of modulation, the composer's creative power 
being at full liberty as to course of keys and manner of 
development; then for the first time the music reverts to 
the primary key for a retrospect of the entire matter of 
the first part, with, however, all that belongs to the second 
subject transposed from the chief alternative key into that 
which is the origin and centre whence all the modulations 
radiate ; lastly, there is often, but by no means always, a 
coda, which is a summing up of the whole argument, or 
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a valediction to the hearer. The first movement, always 
cast in this mould, is succeeded generally by one in a slow 
tempo, sometimes planned like a first allegro, sometimes 
otherwise, according to outlines that cannot here be detailed, 
and this exhibits the sentiment of the artist, as did the 
preceding his scholarship and ingenuity. Then follows 
generally (again one must say, for there is no necessary 
prescription) a movement of lighter character than either 
of the foregoing, sometimes having the musical shape of a 
dance such as the minuet, sometimes having an arbitrary 
plan which still is based upon harmonic, and therefore 
natural, and consequently philosophical, principles. To con- 
clude, there is a movement that is sometimes constructed 
like the first and issometimes as complicated, but in other 
instances has an arbitrary design. Such is the highest 
class of musical composition : firstly, because it is wholly 
musical, springing entirely from the artist’s imagination 
without the prompting of words, needing no words to 
express its meaning to the auditor, being in itself poetry ; 
secondly, because it may comprise every means within the 
author’s power to wield melody,—counterpoint, harmony, 
modulation,—all that but for the symphony would be 
special to the fugue, orchestration, and, above all, the 
arrangement of ideas in a consistent logical method with 
reference to principles that are the very foundation of 
art. Let it be hoped that this outline of the elements, 
essence, and plan of the symphony justifies the use of the 
words supreme importance in reference to the class of 
composition at the outset of these remarks. 


the symphony. If truly, then Carl Philip Emanuel Bach 
(1714-1788), the second of the many sons of the great 
Sebastian, stands as grandfather in the genealogy of that 
species of music ; and its remoter ancestry may be traced 
to all but forgotten men in whose works is certainly a 
forecast of the plan above described. C. P. E. Bach wrote 
18 symphonies, and upon these and upon the instru- 
mental chamber music of the same author, Haydn avowedly 
modelled the plan of his compositions. The earlier writer 
had not the profundity of his father, nor the grace of 
Haydn, but his music represents the transition from one 
to another use in instrumental writing, and it fixed the 
plan which, however it may be expanded, can never be 
disestablished from the canons of art. Haydn produced 


the marvellous number of 125 symphonies (some of them, 


indeed, were overtures for theatrical use) besides 77 
quartets for bowed instruments (the last one unfinished), 
52 pianoforte sonatas, and pieces that are almost countless 
for various combinations of instruments ; and in these one 
knows not whether to wonder more at the infinite fluency 
of melody or at the artistic mastery. In summing up the 
enormous amount of his works regard must also be given 
to his 3 oratorios, his 14 masses, his operas, and his many 
detached pieces for one and several voices, and then it is 
hard to believe that all this can have been accomplished 
in a single life. 


* Next in chronology as a symphonist stands Mozart Mozart. 


(1756-1791). Particular comparison must be made of 
these dates with those of Haydn, as illustrating the re- 
lation of the mighty musicians to each other, and the 
influence each may be supposed to have exercised on his 
friend—for warmest friends they were and truest esti- 
mators of each other’s powers. If the young Mozart pro- 
fited by Haydn’s example, as doubtless he did, the old 
Haydn learned greatly from Mozart’s, for there is so 
obvious a rise in the character of his music from the 
beginning to the end of his long career as shows that he 
was under a continuous course of self-schooling. It is 
because his was self-schooling, and because he seems to 
have had no distinct principle of harmony, but to have 


. Haydn (1732-1809) is commonly styled the father of Haydn. 
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experimented without infallible success on every unusual 
combination he wrote, and because likewise in orchestra- 
tion his writing often appears to have been tentative rather 
than proving intuition of an effect and a means for its 
production—it is for these reasons, in spite of his pro- 
digious command of counterpoint, that he may without 
disrespect be classed after the man whom circumstances 
compel us to regard as his rival. Mozart wrote 48 sym-* 
phonies, some of them in the tenderest'years of childhood, 
and repeated the design in many chamber works for several 
or for a single instrument. These differ in merit, mainly, 
it may be assumed, because some were written to meet the 
exigencies and the limitations of particular occasions; but, 
every one compelling admiration, the last three are con- 
spicuous among the music of all time for the excellence of 
each and for their difference in character from one another, 
and these were composed in less than seven weeks, between 
26th June and 10th August 1788, during which interval 
several other lesser and larger pieces also were produced, 
some for voices and some for instruments. The symphony 
in E flat, No. 46, is notable for sweetness and playful grace; 
that in G minor, No. 47, isa torrent of passionate fervour ; 
and that in C, No. 48 (in England named Jupiter), is a 
combination that has never been surpassed of all the means 
possible to a musician. In the final movement of this last, 
a fugue is wrought on the symphonic plan, which is also 
the case in the overture to the author's latest opera, Die 
Zauberflüte, a completer fusion than has elsewhere been 
made of the two most distinguishable art-forms, and the 
formalism is hidden under the beauty of the ideas. 
History now steps on to the great name of Beethoven 
(1770-1827), who in his 9 symphonies, his 6 concertos 
(which are pieces on the same plan with the addition of a 
part for a solo instrument), and his priceless bequest of 
chamber music commands the world’s adoration. It is the 
shallow practice of the present day to depreciate his two 
great predecessors, especially Mozart, in his favour; but 
comparative criticism is to ill purpose if it can only exalt 
one master by the dethronement of another. Beethoven 
enlarged the symphony, in some respects changed its 
character, and perhaps advanced its consideration ; above 
all, after writing for a while in the idiom of those two 
masters, he stamped his own individuality upon music. 
One finds, however, a prototype for each thing critics 
describe as particularly Beethovenish in the writings 
of Mozart, so that the manifest originality of the later 
musician lies in the new aspect given by happy expansion 
to prior existences more than in the creation of new forms 
of thought. Though he often strove at fugal excellence, 
he was a child at counterpoint as compared with the two 
adults who preceded him, and he lost rather than gained 
fluency in this branch of art as his life proceeded. The 
ideas of a great artist bear the impress of his age, which 
is remarkably the case with the musical thoughts of 
Beethoven, and as his age was nearer to our own, so is 
his frame of mind more congenial with that of present 
hearers than are those of Haydn and Mozart. ‘The figure 
may be reversed; the individuality of an artist is the 
matrix in which the feelings and thoughts of his age, and 
still more of the age that next follows him, are moulded, 
but there must be affinity of temperament between the 
one and the many for this interchange of impressions 
to be possible. We of to-day have Beethoven and the con- 
sequences of Beethoven, and the influences of these have 
been active in the interval between our time and the 
period previous to the French Revolution; and the poli- 
tical, moral, and artistic changes that have been wrought 
by the ones upon the many as much as by the many on 
the ones indispose us to the recognition of the beautiful 
under its earlier aspect. Let us delight in Beethoven— 
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who can fail?— but let us also love Mozart and revere 
Haydn. Two points are notable in Beethoven’s instru- 
mental music—(1) the linking together of the several 
movements of a work which usually are separated by an 
interval of silence ; but such union is in some of Mozart’s 
early symphonies and some also of Emanuel Bach's; 
(2) the expression of feelings excited by subjects external 
to the music and entitling works accordingly, as Sinfonia 
Pastorale, and sonata, Les Adieux, Ü Absence, et le Retour; 
but Dietrich Buxtehude of Liibeck had a century earlier 
produced seven pieces characteristic of the seven planets, 
and Vivaldi had represented the four seasons in as many 
concertos, to say nothing of the chaos which opens 
Haydn’s Creation. Beethoven’s professed purpose in this 
last particular was to give utterance to impressions rather 
than to present pictures, and such is the legitimate scope 
of music, which is not an imitative but an expressive art. 

Next in time came Spohr (1784-1859), whose delici- 
ously-phrased rich-toned symphonies have lost regard in 
late years, but not beauty. Of his seven symphonies, four 
bear titles which refer them to an objective purpose; but 
they are still subjective, for the personality of the writer 
is expressed in every bar. Mendelssohn (1809-1847) did 
less but achieved more than Spohr ; far less numerous, his 
instrumental writings for the concert-room and for the 
chamber have vitality and permanence which are not in 
those of the other master; they belong as much to here- 
after as to now, while those of Spohr are already of the 
past. Mendelssohn too made musical pictures, owning 
that “as Beethoven had opened the road it was impossible 
not to follow ;” his two finest symphonies, those in A and 
in A minor, represent, though not so entitled by him, his im- 
pressions of Italy and Scotland, and his characteristic over- 
tures are translations into sound of the poems after which 
they are named. He also, in more than one instance, joined 
the several movements of a work, and he employed other 
devices—his own by felicity of appropriation more than 
by first use—for enforcing the relationship of the several 
portions of a musical structure. Schumann (1810-1856) has 
suffered through the persistence of his partisans in compar- 
ing him with another instead of displaying and extolling his 
own merit. Party spirit and the opposition it kindles has 
passed, and the delicacy, often subtle in its refinement, the 
grace, the deep feeling, the ingenuity, but rarely grandeur, 
that mark his symphonic and chamber music, are now fully 
perceived. Johannes Brahms is a Hximge worker in this 
class of art who has already planted his foot in the future 
and given warrant for transmitting to the coming genera- 
tion the great model he received from the past, which, 
because of the masterpieces that have been cast in it, justly 
bears the name of classical. Cherubini (1760-1842) is 
the one Italian known to have written a symphony, and 
this work gives small reason for regret that it stands thus 
alone; he arranged the same as a violin quartet and wrote 
two original pieces of this class. Méhul (1763-1817) is the 
French representative of the symphonic art best known and 
best esteemed. 

The Englishmen who have best succeeded in this 
highest form of music are Dr Crotch (1775-1847), 
Cipriani Potter, J. Henry Griesbach (1798-1875), Henry 
Westrop (1812-1879), and Sterndale Bennett (1816- 
1875). The last-named cannot be passed with a mere 
mention. The wide recognition of Bennett's genius at 
home and in Germany distinguishes him; far more so 
does the quite individual charm of his music, and most of 
all does the tender age at which he wrote his best works 
and the facility with which he produced them. Three 
of his pianoforte concertos, one of his symphonies, and 
four of his concert overtures may be cited as repre- 
sentative pieces, wherein sometimes the plan, always the 
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phraseology, and, in those for the pianoforte, the treatment 
of the instrument are peculiar to the author in sweetness 
and elegance; the eternal riddle of the beautiful is pro- 
pounded in every cadence, and still defies analysis, still 
remains unsolved. As living writers in this department, 
Aguilar, Banister, J. F. Barnett, Cowen, Davenport, Wal- 
ter Macfarren, Hubert Parry, Prout, Stanford, Stephens, 
and Sullivan must be named. 
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Boehm (1794-1881), and all makers now work upon his 
principle. Facilities have been increased on each of these 
classes of instruments, but on horns and trumpets modern 
use has in some respects diminished them ; that is, employ- 
ing only notes of the harmonic scale, players of the time 
of Purcell, Handel, and Bach practised so constantly in the 
upper register that they easily produced the 12th harmonic 
and above this sometimes notes up to the 18th, and these 


Instru- To have spoken of orchestral music compels notice of | they executed with volubility akin to that displayed on 
DM instrumentation as an element of the art that has high | fingered instruments; it is now the custom to exercise the 
10n. 


significance. It is analogous to colouring with the painter, 
being extra to the composition or plan of his work, but 
essential in vivifying and varying its effect. Its root is 
the appropriation of passages to the capabilities of instru- 
ments for which they are designed, and this is planted in 
the earliest as much as the latest essays in composition. 
Its trunk and branches are the combinations of voices and 
instruments of the same or different qualities of tone, so 
as to give greatest prominence to the chiefest parts in a 
musical texture, so as to produce effects of sound which 
cannot be yielded by the means separately used, but are 
liable to infinite diversity from the manifold compounds 
in which they are clustered, and, most of all, so as to secure 
distinctness of every part in the complex woof which strikes 
the ear as onefold. Instrumentation may be styled the 
chemistry of sound, which by the synthesis of distinct 
tones produces new organisms; itis the blending of any 
of the rays of the musical prism which produces previously 
unheard colours. Mozart was the first to evince the very 
fine sense which perceives the parity and disparity of 
qualities, how some sounds will mix with and some will 
penetrate through others, how some instruments by pour- 
ing forth a stream of harmony may enrich or nourish a 
melody that floats on its surface in another quality of tone. 
Prior musicians had used instruments in alternation for 
variety of effect, or in combination for the sake of loud- 
ness ; but it was Mozart that both originated and perfected 
instrumentation as above described, and it has been prac- 
tised with more or less success in so far as his principles 
have been fulfilled, with more or less failure in so far as 
his principles have been abandoned. In two centuries 
instruments have undergone large modification, and their 
treatment has been modified accordingly. Writing for the 
harpsichord is widely different from that for the pianoforte, 
which also has been changed in character from generation 
to generation of composers, not only because of improve- 
inents in the manufacture of the instrument, but because 
of enlarged insight into its capabilities; hence the music 
of Emanuel Bach, Mozart, Dussek, Beethoven, Clementi, 
Cramer, Hummel, Moscheles, John Field, C. M. von Weber, 
Mendelssohn, Chopin, Schumann, Liszt, Thalberg, Stern- 
dale Bennett, and Anton Rubinstein forms a continuous 
scale of development in aptitude and diversity. The 


lips on the lower notes and on longer continued sounds, 
and hence the passages written by the elder masters are 
difficult to the verge of the impossible to present prac- 
titioners, and a totally different character distinguishes 
modern from earlier music for brass instruments. On the 
other hand, Charles Joseph Sax (1791-1865), and far more 
his still living son Adolphe, have devised such systematic 
changes in the fabrication of all brass instruments as to 
give them an entirely new place in the orchestral category ; 
by means of the pistons of their sax-horns, cornets, and 
saxophones, these instruments yield the complete chromatic 
scale, which, superficially, appears to be an advantage; but, 
save for military bands, the alteration is a serious evil and 
has an incalculably pernicious effect upon the orchestration 
of the day. This strong but careful statement is justified 
by the beautiful effects in music written earlier than the 
use of valves, from the characterization, firstly, of particular 
keys in a musical composition ; secondly, of certain chords 
in the keys; and, thirdly, of special notes in each of these 
chords through appropriation to them of selected sounds 
from the limited harmonic series, whereas composers who 
apply Sax’s invention to orchestral use reduce the band to 
a one-toned machine that has the same quality throughout 
its range. Let proof be drawn from example; in the 
andante in A flat in Beethoven's symphony in C minor, 
the horns and trumpets are crooked in C, they can therefore 
be used but for peculiar notes in the primary key of the 
piece, but they give especial tone to the key of C, into 
which the music thrice modulates, that distinguishes it 
from the entire context; in the finale of the same mas- 


_ter’s symphony in F the return to the primary key from 


the remote tonality of F sharp minor is marked by the tone 
of the F trumpet, whose keynote is the enharmonic of the 
E sharp of the foregoing harmony; and yet again, in 
the “dona nobis" of the same masters mass in D, the 
phrases for the trumpets in B flat are distinguished from 
what surrounds by the tone and the key, and thus give 
technical significance to the author's purpose, “a prayer for 
peace in the midst of war." Inability to resist the tempta- 
tion of the semitonic scale, and so to use “sounding brass ? 
as freely as instruments of more delicate tone and greater 
natural volubility, is exemplified in the writings of many 
a living musician, and regretted by many of his admirers, 


transformation of the viol of various sizes into the violin, 
violoncello, and double bass of present use is a subject for 
special history, but its course is inseparably associated with 
the names of the great Cremonese manufacturers, Andrea 


A class of opera, defined in French as opéra comique, Opéra 
dates ostensibly from 1715. The definition is unsound, comique, 
because, whatever the subjects of the first pieces so styled, E 
it is often applied to works of a romantic, serious, or even opera. 


Amati (1540), his two sons and his grandson, the family 
Guanarius, and Straduarius, who all practised their craft 
as an art more than as a trade, setting each the stamp of 
his own genius on the instruments he produced and leaving 
models that have never yet been equalled. The extended 
resources of bowed instruments have come wholly through 
extended skill of executants, especially of Viotti, Rudolphe 
Kreutzer, Rode, Baillot, Paganini, Spohr, De Beriot, Molique, 
Ernst, Blagrove, Sivori, Sainton, Vieuxtemps, Joachim, and 
Carrodus on the violin; of Crosdill, Cervetto, Lindley, 
and Piatti on the violoncello; and of Dragonetti and Bot- 
tesini on the double bass. The entire construction of 
flutes and reed instruments was changed by Theobald 


tragic nature. The separation of this from the grand 
opéra lies in the latter having music throughout, its 
rhythmical pieces being divided by accompanied recita- 
tive, while the opéra comique consists of musie inter- 
spersed with spoken dialogue. The distinction arose from 
what was considered an infringement of the patent of 
the Parisian Opera House by à company who performed 
musical pieces at the Théátre de la Foire, and an agree- 
ment between the two establishments was authorized at 
the date above cited to the effect that the assumed intruder 
must have speaking in every piece it presented. The 
name of Rameau is the earliest of note among composers 
of this class of work, and his success in L’Endriaque 
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(1721) and L’Enrolement d Arlequin (1726), which were 
comical enough in plot to sanction the definition, procured 
hearing for his larger and graver dramatic efforts. Most 
conspicuous of those who later have gained fame as com- 
posers of opéras comiques are Monsigny, Dalayrac, Grétry, 
Méhul, Boieldieu, the profound Cherubini, Halévy, Auber, 
Ambroise Thomas, and Gounod, many of whom also pro- 
duced masterly pieces in the other class of opera. The 
singspiel is the German parallel to the opéra comique, 
and its examples comprise some of the greatest works that 
adorn the lyric stage. Among these are the Entführung 
aus dem Serail and the Zauberflöte of Mozart, the Fidelio 
of Beethoven, which stands above comparison with all 
dramatic music save only the Figaro and the Don Gio- 
vanni of Mozart, and suffers not in being placed side by 
side with these prodigies of genius and mastery, the Faust 
and the Zemira und Azor of Spohr, the FreiscAiitz of C. M. 
von Weber, and Heimkehr aus der Fremde of Mendelssohn. 
It was a novelty of Weber to break from set forms in his 
dramatic monologues and frame from the promptings of 
the situation à special plan for each, which has frequent 
variations of tempo but always coherence of key, and 
which never fails to manifest a conceived and fulfilled 
design ; and this successful innovation, as much as their 
musical merit, gives historical importance to his works for 
the stage. Spohr, with Jessonda (1823), was the first to 
appropriate continuous musie with full orchestra to the 
German stage, and he wrote in the journals to defend his 
innovation, which had been preceded in Italy by Rossini 
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his later productions, and from his all but ceasing to pro- 
duce during nearly forty years. The languishing Bellini 
(1802-1835) and the spirited and far more prolifie Doni- 
zetti (1796-1848) proved their artistie strength by avoid- 
ing the Rossini idiom, but neither can be accredited with 
asserting a style. Giuseppe Verdi has proved melodie 
ereativeness equal to either of theirs, with a stronger 
power of characterization and a better regard for the exi- 
gencies of the scene. 


A new species of composition has sprung into being Opéra 
within these thirty years, which in France is defined as bouffe. 


opéra boufe, and in England as comic opera, but is 
totally distinct from the opera buffa of Italy or the opéra 
comique of France, while less unlike the intermezzo of 
Italian use in the 18th century. It may be described as 
burlesque, sometimes of stories that have held mankind's 
respect for ages, sometimes of modern social absurdities, 
but having the ridiculous for its main quality, and extra- 
vagant in every essential. It consists of an intermixture 
of lightest and most frivolous music with spoken dialogue, 
and depends as much on its literary sprightliness as on its 
musical tunefulness, for success. It may be said to have 
been originated by Offenbach (1819-1882) of Cologne, who 
settled in Paris when young, where in 1855 he engaged a 
theatre for the production of his lyrical caricatures, initiated 
them with Les Deux Aveugles, and wrote in all sixty-nine 
pieces. He has several imitators in the country of his 
adoption, and is represented in England by Sir Arthur 
Sullivan. 


Operatic history may be epitomized in a few sentences. Sum- 
The Greek tragedy was essentially lyrical, and it portrayed mary of 
the characters and the incidents with which all who wit- ?Peratie 


with Otello, wherein the “ recitativo parlante" was for the 
first time in that country discarded. Spoken dramas 


profusely interspersed with music and called operas have history 
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had vogue in England since the time of Purcell, whose 
genius was cramped by the literary conceit that music 
was unfit for expression of human feelings on the stage. 
The principle was superseded, but the form resulting 
from it was preserved in the ballad operas, which from 
1727 for more than a century were the sole vehicles for 
music in our theatres; but these had the speciality that 
for the most part their music consists of the popularities 
of the day and rarely includes original composition. Dr 
Arne, Stephen Storace, Shield, Dibdin, and Sir H. R. 
Bishop wrote all the music for pieces of this class, and the 
last appropriated, or modified, or restored to its pristine 
form the glee in his dramatic works, and by specimens of 
this he is and will be chiefly remembered. In 1834 a new 
impulse was given to English opera by the warm welcome 
of John Barnett's Mountain Sylph, which, though it has 
speaking, is far more essentially musical in structure than 
its predecessors, and it has been followed by many a work 
of merit by the same hand, by Balfe, E. J. Loder, Wallace, 
and others, several of these being wholly lyrical, according 
to the requirements of French grand opéra. 

Side by side with the activity in other countries just 
reviewed was the progress of opera in Italy. Important 
contributors to this were Giovanni Paesiello (1741-1815) 
and Domenico Cimarosa (1749-1801), who both wrote 
extensively, succeeded greatly, and impressed the art with 
Of vastly greater consequence in the 
future was Mozart, who produced many Italian operas, and, 
of all musicians that have ever composed for the theatre, 
brought dramatic musie the most nearly to perfection in 
fitness to the scene, delineation of character, and technical 
design. The name of Rossini (1792-1868) is conspicuous 
in the history of opera from the once universal fashion 
to admire his writings, from the new manner of vocal 
flourishes he introduced, which strongly tended to revive 
the inconsistencies against which Gluck had striven, from 
the ardent imitators who at the time of his triumphs emu- 
lated his peculiarities, from his entire change of style in 


nessed were intimate. It fell asleep with the other forms 
of classic art, to be awakened at the end of the 16th cen- 
tury; but those who aimed at restoring it to the active 
world chose subjects from the antique which stirred the 
wonder more than the sympathy of their audiences. Re- 
gard for the gods and heroes of ancient myths, or for the 
figures of medizval chivalry, who were little less outside 
general familiarity, long gave an artificial air to theatrical 
writing. It was the comic branch of opera that first 
broke from the trammels of the pedagogue, and in repre- 
senting people of its own time applied the grandest attri- 
bute of music—the expression of passions common to us 
all under circumstances experienced by us all in phrase- 
ology familiar to us all. In the pieces for the Countess 
and the Count in Figaro Mozart rose to earnestness, and 
in those for Donna Anna, Ottavio, and the Commandant 
in Don Giovanni still higher to the grandest tragedy, and 
always on the lips of persons in a period so near to our 
own that we recognize our own feelings in their utterances. 
The preternatural is also shown to be within the range of 
this art in the music of the Statue in Don Giovanni, which 
may confidently be compared for effect with the ghost 
scenes in Hamlet, in answer to those who raise quarrelsome 
questions as to the relative power of music and speech to 
embody analogous situations. All musicians since Mozart 
have chosen subjects, however serious, from modern history 
or from still later modern life, and the preternatural has 
exercised the imagination of Spohr, Weber, Marschner, and 
Barnett, to whom Mendelssohn must be added on account 
of the fragments of Loreley. 


During the last thirty years Richard Wagner (1813-1883) Wagner. 


has striven to revolutionize the lyrical drama by his polem- 
ical writing, by his compositions for the theatre, of which 
he is the twofold author of words and notes, and by his 
extraordinary means of bringing these conspicuously before 
the public. His principles were all gathered from antece- 
dent reformers ; their application was his own. His works 
of art are, by himself and his supporters, professed to be 
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neither dramas nor music, but this cannot exempt them With some pleasure and some regret must be mentioned Tonic 
from dramatic and musical censure. The very remarkable | the active exertions of John Curwen (1816-1880), a Non- Sol-fa. 
commotion he has made in the world of art might be com- | conformist minister, with a large staff of adherents, in the 
pared with that excited by the rivalry between Buononcini | promulgation of a professedly new musical system under 
and Handel in London and that between Piccini and Gluck | the title of “ Tonic Sol-fa”: pleasure, because of the wide 
in Paris, but that these were in each instance the conten- | extension of musical study resulting from his indefatigable 
tion between one musician and another, whereas in the | zeal; regret, because perhaps a larger and certainly a better 
present case it is the opposition of one writer to all the | result would have rewarded like energy in the propagation 
musicians in the world, save the few members of the pro- | of musical knowledge in the shape that has grown into 
fession who, believing in the man, his doctrine, and his | maturity through eight centuries, and possesses the whole 
power to apply it, undertake propagandism as a duty, and | world’s acceptance. He who is honoured as the founder 
endeavour to make proselytes to their faith. Wagner’s | of the system professed to have derived it from Miss 
recent death has left judgment free as to his theoretical | Glover of Norwich, whose method he but modified and 
and practical merit ; a few years will determine the perma- | expanded; but hers was based upon the ancient gamut 
nence or evanescence of his productions, and an article on | already described, omitting the constant recital of the 
his name in the present work may be written far enough | alphabetical name of each note, together with the arbitrary 
from now to chronicle the result. syllable that indicates its key relationship, and omitting 
Oratorio. Within the present century the oratorio has undergone | too the recital of two or more of these syllables when the 
large modification, somewhat in structure and more in style. | same note is common to as many keys, as “C, Fa, Ut,” 
Haydn’s Creation is planned on the model of the several | meaning that the note C is the subdominant of G and the 
settings of music to the recitation of the Divine Passion | tonic of C. The notes are represented by the initials of 
which were frequent from the date of the Reformation till | the seven syllables still used in Italy and France as the 
the 18th century was one-third advanced. Its text con- | fixed names of the seven notes; but in “Tonic Sol-fa” the 
sists of a Bible narrative interspersed with reflective verses | seven letters refer to key relationship and not to pitch. 
which have no pretension to be defined as poetry. The | Further, the system has a wholly different terminology 
work was said to have been suggested to the composer by | from that in universal use. It would be uncandid not to 
his hearing some of Handel’s oratorios during his two | state that many men of greatest eminence outside the 
visits to England, but it differs in character as widely from | musical profession and many musicians support the system ; 
these as was natural in coming from a musician whose | here may only its bare principles be stated and not its 
genius, however great, was wholly unlike that of his pre- | merits discussed. A somewhat analogous action has, at 
decessor. Zhe Seasons, by the same master, has a secular | the same time, been busy with regard to musical notation 
subject which is secularly treated, and in this, equally with | in France. Emile Chevé (1804), a surgeon in the French 
the other, the manner of the author, as evinced in his | marine service, having married Nanine, the sister of Aimé 
instrumental music, is ever apparent. Beethoven’s Mount | Paris, learned from her the views of her brother (who had 
of Olives is in dramatic form, though changed into narra- | adopted them from Galin) as to another new system of 
tive in several English versions. The portions of this that | musical notation, and he, Chevé, in 1844 applied himself to 
have most interest are those which are the least sacred— | its dissemination. The system bears the name of “ Galin- 
for instance, the chorus of the soldiers who come to seck | Paris-Chevé,” and, like the other, refers the notes to key 
and then to arrest the Accused of Iscariot. Zhe Deluge, by | relationship and not to pitch, but employs the first seven 
Schneider, is also a drama by à modern hand. It and the | numerals as their symbols. This invention, if so it may be 
Moses of Marx have sent only the reputation of their | called, was strongly discouraged by the most esteemed 
esteem into England. Spohr’s three oratorios— especially | musicians of Paris, but its advocates persevere in its pro- 
Die letzten Dinge, known here as the Last Judgment—hear | pagation. 
so strongly the impress of his speciality in the constant As a summary of all the precept and example that has Day’s 


been cited in this survey of the centuries let the writer DAE 

state his convictions on musical theory, which are, that the Ru 
Treatise on Harmony (1845) by Alfred Day (1810-1849) and dis- 
comprehends whatever is practically available, and recon- tinction 


ciles the previously apparent discrepancies between prin- of styles. 


prevalence of the chromatic element throughout them, and 
in the rich but always transparent orchestration, and they 
were so largely imitated by contemporaries, that they may 
be said to have opened an epoch which, however, was early 


closed. Far more important in themselves and in their 
influence are the two works of the class by Mendelssohn, 
with which may be associated the Lobgesang (Hymn of 
Praise), written to commemorate the 400th anniversary of 
the invention of printing. In these the dramatic, the 
narrative, and the didactic elements all appear, the first 
so conspicuously and so grandly in consonance with the 
spirit of the time that it specially distinguishes the works 
as they do the master who, through them, holds a rank 
in England as a sacred writer all but parallel to that of 
Handel. The influence of Mendelssohn’s oratorios is obvious 
in the works of other musicians, and public approval attests 
it to be an influence for good. Compositions styled oratorios 
have been produced by Liszt and Gounod which seem to 
aim largely at novelty, but a future generation must judge 
whether they have struck the mark. In England, Crotch’s 
Palestine emulated Handelian precedent, and stood for long 
alone as a native production. Many years later Sir Stern- 
dale Bennett’s Woman of Samaria won wider sympathy. 
The living writers who have courted and gained fame in 
England by longer or shorter oratorios are J. F. Barnett, 
Sir J. Benedict, Sir M. Costa, and Sir A. Sullivan. 


ciple and use. The laws of the primitive diatonic style had 
never been repealed ; the discovery by Noble and Pigot of 
generated harmonies had been held as belonging to science 
and not pertaining to art; composers had employed what 
may be classed as natural in distinction from arbitrary 
combinations, but each only on the prompting of his own 
genius and only with the justification of their effect. "The 
author now cited was the first to classify the ancient, strict, 


uniform, diatonic, contrapuntal style, apart from the’ 


modern, free, exceptive, chromatic, massive style, to sepa- 
rate the principles that guide the one from the laws that 
control the other, and to place a subject that is at once 
sublime and beautiful in a light of unfailing clearness. 
He showed that one or another beautiful chord and the 
progressions thence were not capricious violations of rule, 
permissible to genius though unallowable to ordinary 
writers ; he showed that such things were acceptable not 
only because great masters had written them, and so small 
musicians might repeat the trespass; he proved this by 
demonstrating the self-perfection of the ancient canon and 
the also perfect modern system that rests on a basis totally 
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distinct from that of the other. He classed diatonic har- 
1nony, with its uniform treatment of all the notes in a key, 
into concords which include not the 4th from the bass, and 
three species of discords, namely, passing notes of several 
varieties, suspensions resolved on a note of the harmony 
in which they are discordant, and essential or elemental 
discords resolved with the progression of the whole chord 
to a chord whose root is at a 4th above the root of the 
discord. In this style discordant notes have identical 
treatment according to the number of their interval (as 
7th or 9th), unaffected by its quality (as major or minor). 
He traced all the notes of the scale available in the diatonic 
style to the tonic, the 5th below it, and the 5th above it, 
as their roots, having thus a minor tone between the domi- 
nant and submediant in the major form of akey. Present 
composers with ability for its production may, by obser- 
vance of this ancient canon, make music in the style of 
the 16th century with as good likelihood of beauty as had 
the great masters of that period, but without imitating 
them, since working by their method and not necessarily 
by their example. Day showed that peculiar treatment 
of certain notes of the diatonic scale, together with the 
inclusion of the chromatic element which has crept into 
use during the later centuries, constitutes a style totally 
distinct from the other, and justly to be called exceptional. 
The basis of this system is the derivation of harmonics 
from specified fundamental nétes or generators in every 
key. "Thus exceptionally the 4th above the bass is a con- 
cord, when it is the root inverted above the 5th in the 
triads of the tonic, the subdominant, and the dommant. 
Thus exceptionally the 3d in the dominant triad has pecu- 
liar poignancy to which modern ears are sensitive, and the 
dominant triad is imitable on the supertonic by employ- 
ment of its chromatic major 3d that has the same special 
character as the 3d of the dominant. Thus exceptionally 
the 7th may be added to the dominant triad. This com- 
bination may also be imitated on the supertonic, and the 
addition likewise of a chromatic minor 7th to the tonic 
triad makes another chord consisting of the same intervals 
as the dominant 7th, namely, perfect 5th, major 3d, and 
minor 7th, the last two being at a diminished 5th asunder. 
Again exceptionally the minor or the major 9th may be 
added to each of these chords of the 7th, the 11th to the 
chords of the 9th, and the minor or major 13th to the 
chords of the 11th, beyond which the ascent by 3ds pro- 
ceeds no more, as the 15th is the double octave of the 
root. The 9th, 11th, and 13th are susceptible of resolu- 
tion each on a note of its own chord, which is not so with 
the 3d and 7th; or they may, like the 3d and 7th, be 
resolved on some note of another chord when the entire 
harmony changes. The chords of the 9th, still less of the 
llth, and of the 13th least, rarely appear complete, the 
root being frequently, and other notes occasionally, omitted. 
In this style the discordant notes (3d, 7th, minor or major 
9th, 11th, and minor or major 13th) are identical in quality 
to whichever of the three roots they belong ; but they vary 
in treatment according to their source; and in these two 
specialities they are distinguished from diatonic discords. 
Broadly it may be stated, but subject to amplification, 
that the natural resolution of dominant discords is upon 
the tonic concord, that the natural resolution of supertonic 
discords is either upon a tonic concord or upon a dominant 
discord, and that the natural resolution of tonic discords 
is either upon a dominant discord or upon a supertonic 
discord, the several elements of each harmony proceeding 
variously according to what note must follow it in the 
ensuing chord. The term fundamental discords is aptly 
applied to these which are traced to their harmonic 
generator, and their pertinence to one key is established 
by their all being resolvable on chords peculiar to the same 
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The theory steps a degree further in proving 
that the harmony of the augmented 6th e with its several 
varieties of accompaniment consists of the primary and 
secondary harmonics of a common generator, and that the 
dominant and tonic are the notes in any key whence this 
harmony is derived, yielding respectively the augmented 
6th on the minor 6th of the chromatie scale, and the 
augmented 6th on the minor 2d. The bold venture of 
Mouton, repeated by Monteverde and defended by the 
latter against the fierce disputation of the orthodox, is 
theoretically justified in this system on the principle of 
natural harmonics first enunciated in Oxford, and the 
ingenious searchings after truth by Rameau are shown in 
this system to have been on a false track and so to have 
passed round instead of to their mark. Day’s Treatise, on 
its appearance, was denounced by the chief musicians in 
London, and a single believer for some time alone main- 
tained and taught its enlightened views. "These have now 
the acquiescence of many more musicians than originally 
opposed them, they are upheld by several eloquent sup- 
porters, and they are widely disseminated throughout 
England. They have not yet been promulgated beyond 
that country ; but the advance they have made there in 
thirty-eight years may be taken as augury of their ad- 
mission elsewhere when time and circumstance may be 
opportune for their presentation. 


tonality. 


Musie, in the modern special sense of the word, was Epitome. 


with the early Greeks regulated declamation to the accom- 
paniment of instruments with stretched strings that were 
plucked or struck. With the Greeks it was also produced 
from pipes of metal or wood or horn, with reeds or with- 
out, as signals or incentives in war and for domestic amuse- 
ment. Far later, and in imperial Rome, it acquired a 


‘more definite form of what is now called melody. The 


transition of its principles from those which ruled in the 
classic ages to those which had been slowly developed in 
the course of after centuries is veiled with a mist like 
that which obscures the setting of paganism and the dawn- 
ing of Christianity. Many fallacies are still entertained 
as to the dated organization of music in the church, and 
none greater than its ascription to St Ambrose and St 
Gregory, and the credit given to Guido for the enunciation 
of its rules. From the end of the 10th century music 
was in England in advance of other nations until its rise 
in Flanders in the 15th, when still our forefathers kept 
abreast of their contemporaries. Throughout the ecclesi- 
astical reign of scholarship, the untutored people had a 
music of their own, which in its tonal and rhythmical 
affinity to that of later date commands present sympathy, 
and which, throughout the North, having the element of 
harmony or the combination of sounds, was the foundation 
of all to which science and art have together attained. 
The Flemings planted schools in Rome, Naples, and Venice, 
and the rise of the art in Germany was due to their influ- 
ence. Adopted from the people by the church, the art 
of harmony was reduced to a system under the name of 
counterpoint. Its artificial ordinances were broken through 
at the end of the 16th century, against violent opposition 
but with permanent success. Coincident with this innova- 
tion of principles was another innovation in the form of 
applying them, which was intended as a revival of antique 
use, but which issued, working together with the first- 
named change, in the establishment of the modern in 
music; these two were the discovery of fundamental dis- 
cords and the originating of free musical recitation. The 
acoustical phenomenon whereon fundamental discords are 
grounded was first perceived in England, and this in the 
last quarter of the 17th century. Empirical rules drawn 
from the tentative practices of great musicians were from 
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time to time enunciated ; but no theory till that described 
in the last foregoing paragraph probed the natural prin- 
ciples upon which, unknowingly, masters have wrought, 
nor distinguished between these and the ingenious artifices 
whereby in former times musical etymology and syntax 
were regulated. "The development of plan or design in 
musical composition has been the fruition of the last two 
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centuries, and, in spite of all dispute as to its paramount 
necessity, hope points to it as the everlasting standard of 
genuineness in art. 

To distinguish allusions to the present time in compari- 
son with former dates throughout this article, and to 
mark the period to which its narration reaches, statement 
must be made that it is completed in 1883. — (G. A. M.) 


a 


PART IL—SCIENTIFIC BASIS. 


Musical sounds reach our ears through the air. This is 
proved by showing that a sounding body placed in a space 
void of air, as under the receiver of an air-pump, is unable 
to emit sound. It will be sufficient for our present pur- 
pose to admit that musical sounds are transmitted through 
the air with substantially unchanged quality, even to great 
distances. "The law according to which the apparent in- 
tensity of a musical sound diminishes as it spreads itself 
over an increasing surface of air is as yet uncertain ; we 
can only say with certainty that it does diminish. 

The origin of musical sound consists in the regular 
periodie vibration of some surface in contact with air, 
whereby motion is imparted to the air, and thus transmitted 
to the ear. Experience tells us as follows :— 

1. Regular repetition is characteristic of those motions 

which give rise to musical sounds. 

2. The pitch of the note produced depends on the time 

in which the motion takes place. 

3. The loudness or intensity of the note depends on the 

magnitude of the motion and on the pitch. 

. The quality of the note depends on the form or shape 
of the motion, that is to say, on the manner in 
which it is executed within the time in which it 
takes place. 


pem 


of further explanation. "They are said to form octaves 
with one another. It is easy to give some account of the 
formation of the octave regarded as a concord, but the in- 
explicable peculiarity of the relation consists in a sort of 
quasi-identity between the sounds of the two notes, Many 
persons cannot distinguish with certainty two notes an 
octave apart, particularly if the quality of tone employed 
be one in the use of which the observer is not practised, 
and this is the case even with ears of considerable acute- 
ness and cultivation ; but it does not apply to those ears of 
the highest class which possess the power of the recollec- 
tion of absolute pitch. Such cars can usually distinguish 
octaves with certainty. But in all cases the similarity of 
effect between notes differing in pitch by one or more 
octaves will be admitted. It is a purely mental pheno- 
menon, and no explanation can be given of it. If fora 
moment we recur to the physical analogy of colour simply 
for the purpose of illustration, the whole range of visible 
colour corresponds to less than an octave. The musical 
phenomenon of the similarity of octaves is as 1f part of the 
invisible spectrum, say in the ultra-red, excited a sensation 
having some similarity to the sensation of its octave in the 
visible spectrum, the two sensations being such that there 
is a continuous change from the one to the other. Nothing 


Regu- 1. Regular repetition characterizes musical notes; irre- | of the kind actually exists in the case of light. The actual 
larity.  gularity in the movements in successive periods charac- | impression on the nervous system of the ear which is con- 
terizes unmusical noises. This is most usefully illustrated | cerned with the perception of pitch is believed to be sub- 
by cases in which false notes are obtained. Strings, for | stantially the same in different individuals. But the mental 
instance, sometimes cannot be tuned. In these cases the } processes attached to this perception differ so widely that 
motion can frequently be seen to be irregular. for all practical purposes the results are different in dif- 
Pitch 2. The time in which the motion takes place is defined | ferent individuals. The chief difference appears to consist 
defined conveniently by the number of times the whole motion is | in the different development of the memory of the actual 
n repeated in a second. The number which expresses this | sound of definite notes, which we may speak of as the 


may be called the vibration number, or the frequency of the 
note. Pitch, then, is defined by frequency. Notes of 
different frequencies present sounds to the ear which are 
essentially different from one another. The physical ana- 
logy based on frequency would compare notes of different 
pitch to light of different colours; this analogy does not, 
however, extend to the nature of the perceptions. The 
notes of a uniform instrument present a closer analogy with 
a definite colour in virtue of their uniform quality, so far 
as perception goes. And from this point of view there is 
nothing in the perception of colour analogous to the per- 
ception of difference of pitch in music. In speaking of the 
perception of combinations of notes we shall see that the 
ear possesses, In a more or less perfect form, the power of 
analysing combinations and hearing the notes separately. 
If we admitted the physical analogy between pitch and 
colour this would correspond to a power of seeing com- 
pound colours analysed into their constituents. This of 
course does not exist. Though we may know by experi- 


perception of absolute pitch. This is developed in all 
degrees: from almost complete absence, in which case we 
have a want of musical ear arising from the failure to 
retain the pitch of a note heard even for the shortest 
time, to that highest degree of perfection in, which the 
memory retains permanently the sound of every note that 
is once heard, It is not believed that the possession of this 
memory is capable of cultivation to any considerable ex- 
tent. It appears rather to be a natural gift, as it usually 
appears at once in childhood where it is possessed at all. 
Roughly speaking, and in the absence of reliable statistics, 
we may say that the possession of the perception of ab- 
solute pitch is distributed as follows:—say 1 per cent. 
possess it, 1 per cent. are entirely destitute of it, so as to 
be said to have no ear, and the remaining 98 per cent. or 
so possess it in a more or less modified form. Of this usual 
condition we may take as a type cases in which the mental 
effect of a musical note can be retained in the memory for 
some minutes. 


ence what a compound colour consists of, no amount of 
experience will enable us to see the components separately 


We have to consider the musical perception of the class Percep- 
possessing the power, and of the numerically much larger tion of 


in the same way in which we hear the notes of a combina- | class who only possess it in a modified form. A simple idc 
tion separately. The modes of perception are therefore | tune or melody produces the same effect in all cases as far jojative 


wholly different in the two cases. as we know, except that those who have the perception of pitch. 


When one note is produced by a motion whose frequency 
is twice that of another, a relation subsists between the 
sounds of the two notes which appears not to be capable 


absolute pitch know what notes are employed, while others 
are only conscious of the intervals, 1.e., of the relative pitch. 
All the analytical perceptions are as a rule much better 
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developed in the case of those who possess the pereeption 
of absolute pitch than in other cases. In those whose 
perceptions fall below a certain mark the analysis of com- 
binations of notes by the ear fails more or less entirely. In 
this particular, however, cultivation is generally possible. 
And this agrees with the assumption that the mechanism 
of the ear is generally the same. For the perception of 
differences of pitch is conceived to be due to a mechanism 
universally present, which effects the analysis of combina- 
tions by the same means by which the pitch is distinguished. 
The phenomena which give rise to this belief may be 
stated as follows. If we sound two notes together and 
cause one of them to change its pitch, we can examine the 
sensations produced by all sorts of binary combinations. 
If the two notes have the same pitch at starting, then 
when they separate beats are heard. Up to a certain 
point, which is not very far from the point where the two 
notes are half a semitone apart, the effect in the ear is as 
if one note was heard, having the alternations of intensity 
which constitute beats and a pitch generally intermediate 
between the constituent notes. At this distance of 
about half a semitone the ear begins to perceive the two 
separate notes beside the beats, As the distance between 
the constituent notes increases the two notes become more 
prominent, the beats grow fainter, and ultimately, when 
the constituent notes are a little more than a whole tone 
apart, the beats disappear and the. two notes are recog- 
nized as separate and distinct sensations. 

Now this observation is explained by Helmholtz’s hypo- 
thesis of the existence of a resonant mechanism in the ear. 
Just as a harp, or a piano with the dampers raised, will have 
the strings corresponding to any sound that reaches it set 
in vibration, so we suppose that there exists a collection of 
resonant bodies in the ear which respond to vibrations of 
pitch nearly coincident with their own. The question then 
arises, Is the range of sympathy, the distance at which a 
certain response is excited in the vibrating mechanism of 
the ear, the same in all cases ? 

It is easily seen that, if the above phenomena are sub- 
stantially the same in all cases, the character of the 
mechanism must also be the same. The interval at which 
the two notes of a binary combination begin to be sepa- 
rately distinguished can be observed with considerable 
accuracy, and is critical in the matter. So far as such 
observations have been hitherto attempted, this interval is 
very nearly the same in persons of the highest type of ear, 
who have the perception of absolute pitch in an advanced 
degree, and in persons occupying a position not high 
among those who only possess the power of relative per- 
ception, In all cases, moreover, where beats are observed, 
the beats are the same to all persons, so far as our present 
knowledge goes. And as some of these beats arise within 
the ear itself, they depend upon the properties of its 
mechanism. The result is that, so far as ordinary obser- 
vation goes the main features of the mechanism of the 
ear may be safely pronounced to be the same,—in the great 
majority of cases, at all events. Some slight differences in 
this respect have been observed ; but there can be little 
doubt that the great differences which exist in the endow- 
ment of the ears of different persons do not arise from 
differences in the receptive mechanism, but have their 
source in the nervous or mental actions which lie behind 
the mechanism. In this we are not referring to the 
differences which exist between the range of hearing in 
different individuals. These undoubtedly arise from what 
may be spoken of as differences in the compass of the re- 
ceptive instrument in different individuals. These differ- 
ences exist both at the upper and lower extremities of the 
scale. Those in whom the upward range is defective fail 
to hear the noises of certain insects, and are also unable to 
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hear organ-pipes of very high pitch. The absence of the 
lower range of hearing is less well established. 


The complete range of audible musical sounds comprises Range of 
It extends from the 32-foot C, two oc- musical 
taves below the lowest note of a bass voice, to somewhere $9unds. 


about nine octaves. 


about three octaves above C in alt. The upper notes of 
this range are not audible to some persons. Organ-pipes 
are made having notes covering this whole range, except 
about the top half-octave. The position of notes is so fre- 
quently referred to the length of the corresponding organ- 
pipe that it is convenient here to give these lengths, with 
the usual notation for the notes to which they correspond. 
2 octaves above. 


LL 

ó ILI eu i inch. 

8va. ze- 

(== cv 14 inches. 

== 

== =- 

& or $9 ———— C" cin altissimo. 3 inches. 
= C" cin alt. 6 inches. 
=  -— 

——— C" c treble. 1 foot. 
—- C c middle. 3 feet. 

S C^ sc tenor. 4 feet. 

qu C Great c. 8 feet. 

SE Cor C 16 feet. 

= 
o ,C or € 32 feet. 


2 octaves below. 

N.B.—The letter notation is continued from each C upwards 
through the octave, and changes at the next C above. 

The normal perception of pitch does not, however, cover 
all this range. Its extent varies much in different indivi- 
duals. We cannot assume that pitch can be completely 
perceived in the normal manner in either the uppermost 
octave or the lowest octave of the foregoing range. The 
lower half of the uppermost octave is easily examined, 
wherever an organ is available, by drawing the fifteenth 
alone and sounding the notes of the upper half octave of 
the keyboard. These notes will generally be heard as 
sounds, but if a bit of a melody be sounded on them, for 
instance a simple scale passage, it will generally be found 
unrecognizable. The same is the case with the lowest 
octave lying between the 16-foot and 32-foot notes. There 
has been considerable doubt as to the reality of the notes 
which profess to occupy this position, All instruments 
sound notes of a complex character, which include sounds 
of a higher pitch than the nominal note, in fact the har- 
monics, of which the nominal note is the fundamental. 
And doubts have been raised, which have in some cases 
proved to be well founded, whether the deep notes in 
question really contain any of the nominal note or funda- 
mental at all, and do not rather consist entirely of har- 
monics, or of sounds whose real pitch is much higher than 
the nominal one. 


Deter- 
mination 
of fre- 
quency. 
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These doubts have been settled in the case of the low 
notes of the-organ by the process of analysis by beats. 
Where two notes differing slightly in pitch form beats, 
the number of beats in a second is equal to the difference 
of the frequencies. If, then, the frequencies of the notes 
sounded differ by one vibration per second nearly, there 
will be one beat per second ; if they differ by two or three 
per second there will be two or three beats. The frequencies 
of the two lowest notes of the 32-foot range are sufficiently 
nearly— C =i 

Gi 18. 

If, therefore, C and C£ are true notes they should give 
about one beat per second. The octaves of these notes 
give about two beats per second, and the twelfths give 
about three beats per second. The notes of large-scale 
open 32-foot pipes when thus tested give one beat per 
second. The notes of stopped pipes vary very much ac- 
cording to the scale and voicing, but in these low notes 
no fundamental has as yet been detected. They always 
present the three beats characteristic of the twelfth. 

This is contrary to the statement, long accepted on the 
authority of Helmholtz, that large-scale stopped pipes give 
nearly pure tones. It does not appear that that statement 
was ever verified, and it appears not to be correct. 32-foot 
stops are not very common, but these principles can be 
illustrated with 16-foot stops. Here the fundamental 
beat is about two per second, the octave four, and the 
twelfth six for adjoining semitones at the bottom of the 
range. "The same results are easily found. As a rule the 
large open 16-foot stops of the pedal give their funda- 
mentals quite pure, while stopped pipes professing to speak 
the same notes almost invariably present the six beats of 
the twelfth, sometimes with and sometimes without funda- 
mental The conclusion we may draw is that the enor- 
mous power laid on to the lower notes of the organ enables 
the test of audibility to be made under most favourable 
circumstances, and that under these circumstances the 
limit of audible sounds can be carried down to a point 
close to the 32-foot C, or to a frequency of about 17. 

The determination of the frequency or vibration number of par- 
ticular notes was first effected by caleulations depending on the 
mechanical theory of strings. Subsequently the method of beats 
was employed, and the first reliable determinations appear to have 
been made by this method, which was developed by Scheibler. 
The usual process consists of providing a series of notes each of 
which makes fonr beats with its next neighbour, whence every such 
pair has vibration numbers differing by four. The series extends 
over an octave, whence the total difference of frequency between 
the extreme notes which form the oetave is known. And this 
number is equal to the frequeney of the lower note of the octave. 
This method, however, is difficult of exeention, and depends on a 
number of observations, cach of which is liable to error. 

The method described in most of the books depends on the 
employment of the **siren." This consists essentially of a cireular 
plate, revolving on an axis through its centre at right angles to its 
plane. Series of holes are arranged in circles, and puffs of air are 
sent through the holes as they move over fixed holes. In this 
way a known number of impulses is produced at each revolution. 
The revolutions are counted by a wheel work. With the more 
perfect forms of this instrument fair determinations of frequency 
could be effected by bringing the note of the instrument into coin- 
cidence with that to be determined, and counting the impulses de- 
livered during a certain time. But until quite recently there was 
great uncertainty as to the actual frequency of the notes in use. In 
particular, the forks sold some time ago as 512 for treble C were 
for the most part several vibrations higher. And the various forks 
sold as philharmonie have at different times represented a great 
variety of pitches. The pitch of treble C has in recent times varied 
between the limits 512 and 540, being almost exactly a semitone. 
A few of the principal pitches may be summarized as follows :— 


=512—old theoretical pitch. 
518—equal temperament equivalent of French dia- 
pason normale. A=435. 
em of Arts. Helmholtz’s theoretical 
iteh. 
540—Modern councert pitch. 
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There is a tendeney in practice to keep the pitch rising. This 
appears to arise from the habit among musicians of considering 
flatness in the orchestra or in singing a more heinous offence than 
sharpness. Everybody tries, at all events, not to be flat. Wind 
instruments made to concert pitch force the pitch up at all public 
ae A rise is easily made, but a fall only with great 
difficulty. It will be seen that the pitch of the French diapason 
normale is the best part of a semitone below modern concert piteh, 
and the difficulty of getting it adopted is well known. 

Forks stamped with the numbers of vibrations are now issued 
privately by some of the prineipal musical firms, and they appear 
to be fairly accurate. Probably they are copied from eertain series of 
forks beating four per second which have been constructed according 
to Scheibler’s process, so as to furnish the vibration numbers. 

The most easy and convenient way of settling the frequency of 
tuning-forks, or rather of adjusting any vibrating body to a standard 
note, appears to be by means of a uniform rotation machine con- 
trolled by a clock so as to revolve exactly once per second. A 
disk is mounted on the machine, having say 135 radial slits spoke- 
wise. A light behind the disk then: throws 135 flashes per second. 
If a tuning-fork or other vibrating body be placed in front of the 
disk and looked at against the illuminated background, it presents 
a pattern which will be stationary if the fork be 135 or 270 or 
405 or 540, or any other multiple of 135. If the fork is sharp the 
pattern moves one way, if flat the other. In this way the vibra- 
tion number of a vibrating body is referred directly to the clock, 
and the adjustment to the standard note is one easily made, and 
not requiring great delieaey of observation. 


3. The loudness or intensity of notes undoubtedly in- Intensit 


ereases with the magnitude of the displacements of which 
the vibrations consist, or rather perhaps with the magni- 
tude of the changes of pressure which occur in the neigh- 
bourhood of the ear. It has been customary to speak of 
the energy of the vibration as affording a measure of in- 
tensity, and this is true from a mechanical point of view. 
Dut the subjective intensity or loudness is certainly not 
correctly measured by any of these quantities. Further, 
the same changes of pressure or the same mechanical 
intensity cause sounds which vary in loudness according 
to the pitch. Taking this last point first, it is easy to 
show that a given mechanieal intensity produces a very 
much louder sound in the higher parts of the scale than 
in the lower. The simplest way of looking at this is to 
consider the work employed in exciting the pipes of an 
organ-stop. The upper pipes take only a small fraction 
of the wind, and consequently of the power, used by the 
lower ones, and yet the upper pipes appear quite as loud. 
It has been shown that with a particular stop the work 
consumed was proportional to the length of the pipe, and 
so inversely as the vibration number. 

It has been maintained lately that the loudness of sound 
is measured by the amplitude of the motion, or by the 
changes of pressure, rather than by the mechanical inten- 
sity. The experiments on which this view is based consist 
of dropping weights from different heights. A weight m 
from a height À gives a certain loudness. Now let the 
weight be doubled, the question is whether the loudness 
remains the same when the height is halved, or when it is 


divided by 4/9. The experiments appear to prove that 
the latter is the case. The estimation of the loudness is 
difficult on account of the apparent change of timbre, but 
the experiments are carefully arranged and discussed, and 
appear to establish a prima facie case.) The experiments 
are based upon Fechner’s law, and appear to afford proof 
of its applicability. Fechner’s law may be stated thus :— 
equal differences of sensation are produced by changes 
which are equal fractions of the whole excitation. Thus 
we may take the change in the mechanical excitation to 
consist in doubling it; then every time that it is doubled 
a change will be made in the sensation which is in all 
cases equally recognizable. The general probability of the 
truth of this will be seen by enumerating ten different 
magnitudes under which sounds may be classified ; these 
represent fairly equal differences of sensation :— 


1 Nörr. Zeitschrift für Biologie, 1879, p. 297. 
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Magnitude 1 serves for sounds louder than those used in 
musie, 10 for sounds softer than those used in music — 
microscopic sounds, so to speak. It seems reasonable, 
without going into detail, to assume that the mechanical 
ratio of any two consecutive magnitudes is the same. The 
general expression of this law is, The measure of sensation 
is the logarithm of the mechanical excitation. It appears 
probable that the ratio of energy corresponding to one of 
the above differences of magnitude is somewhere about 2 
or 3. The corresponding ratio depending on amplitude 
or compression would be from 1:4 to 1°7, but these quan- 
tities are not known with any accuracy. 

4. The pitch depending on the period or frequency and 
the loudness on the amplitude or magnitude of the changes, 
there remains on the one hand the quality of tone, and on 
the other the form of the vibration or the manner in which 
the motion takes place between the prescribed limits. These 
may be expected to correspond with each other, and in 
fact they do so. The peculiarities of form of vibration 
are most easily discussed in the case of a musical string 
whose vibrations are started or maintained in a given 
manner. The smoothest and purest quality of tone that 
can be produced is known as a simple tone. When a 
string produces a simple tone its motion is such that its 
shape at any moment is that of a curve of sines, and that 
every point of the string executes oscillations according 
to the pendulum law. 

Simple tones are also produced by any vibrating surface 
which moves according to the pendulum law. The method 
for producing simple tones given by Helmholtz, and com- 
monly employed, is to use tuning-forks as the sources of 
sound, and present their extreme faces to the opening of a 
resonator or air-chamber arranged so as to vibrate to the 
same note as the fork. Resonators may be conveniently 
niade from wide-mouthed bottles with flat corks having 
holes bored in them. The dimensions are usually found 
by trial, though data exist for their calculation. Simple 
tones have also been produced by fitting a sort of organ- 
pipe mouthpiece into the corks of such bottles. The 
mouths require to be cut up much higher than usual; the 
notes produced are of an exceedingly full and pure char- 
acter. Such bottle-notes can be blown from an organ- 
bellows, and being easily manipulated are very suitable 
for experiments on the properties of simple tones. 

The law of Ohm states that the simple tone or pendulum 
vibration is that to which the sensation of pitch is at- 
tached in its simplest form. If the motion which consti- 
tutes the vibration of a note be of any other type, it is 
capable of being analysed by the ear into a series of simple 
tones according to what is called Fourier’s Theorem. This 
is most simply described in connexion with stretched 
strings, assuming that the notes which are exhibited in 
the form of the string pass over into the air through the 
sound-board without essential alteration of quality, which 
appears to be true in a general way.  Fourier's Theorem, 
as applied to a string, states that the motion of the string 
is equivalent to the sum of the motions which would result 
if there were a curve of sines of the whole length, two 
curves of sines each of half the length, three each of one- 
third the length, and so on,—the amplitudes being deter- 
mined when the total motion to be represented is given. 
This equivalence is true mechanically ; the law of Ohm 
says that it is also true for the ear. Hence a great 
presumption that the ear acts by a receptive mechanism 
obeying the laws of mechanics. 

The notes formed by the division of a string into two, 
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three, or more parts are commonly called harmonics. They 
are also called overtones; but this word includes such cases 
as those of bars, &c., where the notes produced by these 
divisions are not harmonious with the fundamental. Har- 
monics play an important part in the theory of consonant 
combinations, but the theory of consonance cannot be 
rested entirely upon the properties of harmonics, 


CoNSONANCE AND DISSONANCE, 


It was already known in ancient times that lengths of 
the same stretched string having the ratio of any two 
small whole numbers form consonant intervals, or perhaps 
we may more correctly say smooth combinations, since 
the interval of a fourth (3 : 4) is regarded as a dissonance 
in technical music, though it is a smooth combination. 
The question why smooth combinations are associated with 
small whole numbers is known as the Pythagorean ques- 
tion. The modern knowledge that the length of a given 
string is inversely as the vibration number refers the ques- 
tion more generally to vibration numbers rather than to 
lengths of string. This question has been answered by 
Helmholtz; we proceed to give a short account of his 
answer, with some slight modifications. 

It has been long known that when two notes form an 
imperfect unison, or nearly form almost any smooth 
combination, flutterings or beats are heard. These have 
been already described in the case of imperfect unisons 
where two notes differ but little from each other in pitch. 
They exist also, in most cases, where two notes nearly, 
but not quite, form a smooth combination. According to 
Helmholtz, beats are the cause of the sensation of disson- 
ance, and to seek further for this cause we must seek the 
cause of beats. We may note that this must be taken 
with some limitation, since the fourth is regarded as a 
dissonance, though it presents no beats. In the case of 
imperfect unisons there is no difficulty. Such beats have 
been long explainéd as arising out of the alternate coin- 
cidences and oppositions of the motions or pressures arising 
from the two sets of vibrations. 

In other cases, however, this explanation is not applic- 
able. Explanations similar in principle have been given 
by Smith, an English writer of the last century; but 
these only amount to reckoning the recurrence of certain 
configurations arising from the superposition of the two 
sets of motions. No hypothesis is made as to the actual 
nature of the receptive mechanism of the ear, and no 
attempt is made to determine of what sounds the beats 
consist, nor how such sounds arise. We have already 
seen that the ear receives separately notes which are more 
than one or two semitones apart. They appear to be 
received on different parts of the aural mechanism. The 
production of the beats in the case of imperfect fifths, 
octaves, &c., where the impulses fall on different parts of 
the receptive mechanism, appears therefore to be duc to 
secondary causes rather than to the direct superposition 
of the impulses. i 

Beats of Harmonics.—This class of beats arises from 
the fact that in compound notes containing harmonics a 
pair of notes representing two small whole numbers gives 
rise to the coincidence of a pair of harmonics forming a 
unison, and, if the interval be mistuned, the harmonics 
form an imperfect unison. Beats of this description are 
easily identified by the pitch of the harmonics. The imper- 
fect unison gives rise to alternations of sound and silence, 
or to variations of intensity, of a note having the pitch in 
question. With practice these variations can be heard with 
the unaided ear. But the employment of resonators, tuned 
to the pitch in question and connected with the ear, causes 
the beat to be heard with great intensity. 

Beats of Combination Tones—When two notes are 
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sounded loudly at the same time they give rise to the 
appearance of certain other notes within the ear, which 
are called combination tones. Call the vibration num- 
bers of the two notes p and g. Then the first combina- 
tion tone (Tartini tone, difference tone) has the frequency 
p-4. Other combination tones are also formed, whose fre- 
quencies are of the forms p -— 2g, p — 3q, and so on. Each 
of these has its region of greatest intensity when its 
frequency is smallest consistently with its forming an 
audible sound. Thus the first difference tone (p—q) is 
most powerful when p and g differ only by one or more 
semitones, though the note is still recognizable by the beats 
it produces when p and q are a fifth or an octave apart. 
The beats of mistuned consonant intervals other than the 
beats of harmonies are produced by the formation of im- 
perfect unisons between combination tones and primaries, 
or among the combination tones themselves. 

Intervals of the form h:1.—These comprise the inter- 
vals formed between fundamental and harmonies. The 
beats of mistuned consonances of the form 4:1, other 
than the beats of harmonies, consist of variations of in- 
tensity of the lower note of the pair. This rule has been 
established experimentally by the employment of the pure 
notes furnished by bottles blown from an organ-bellows. 

Octave. Let the notes be 100: 201. p—g=101, which 

with 100 gives one beat per second. 

Twelfth. Let the notes be 100: 301. p— 

with 100 gives one beat per second. 

Double octave. Let the notes be 100: 401. p-3qg=—101. 

One beat per second as before, and so on. 

These explanations satisfy the observation that the beats 
are on the lower notes of the combinations. 

Other Consonant Intervals.—The chief remaining con- 
sonance which furnishes beats is the fifth. There is no 
doubt that the beats of the fifth, other than the beats of 
harmonies, are chiefly on the octave below the lower note. 
Hence the following explanation :— 


2q =101, which 


MUSICAL-BOX, an instrument for producing by me- 
chanical means tunes or pieces of musie. The modern 
musical-box is an elaboration of the elegant toy musical 
snuff-box in vogue during the 18th century. The notes or 
musical sounds are produced by the vibration of steel teeth, 
or springs eut in a comb or flat plate of steel. The teeth 
are graduated in length from end to end of the comb or 
plate, the longer teeth giving the deeper notes ; and, where 
necessary, by filing or loading with lead the individual 
teeth are accurately attuned. Each tone and semitone 
in the seale is represented by three or four separate teeth 
in the comb, to permit of successive repetitions of the same 
note when required by the music. The teeth are acted 
upon and musical vibrations produced by the revolution 
of a brass cylinder studded with projecting pins, which, as 
they move round, raise and release the proper teeth at 
due intervals according to the nature of the music. An 
entire revolution of the cylinder completes the performance 
of the special pieces of music for which the apparatus is 
set, but upon the same cylinder there may be inserted pins 
for performing as many as thirty-six separate airs. This 
is accomplished by making both the points of the teeth or 
springs and the projecting pins which touch them very 
fine, so that a very small change in the position of the 
cylinder is sufficient to bring an entirely distinct set of 
pins in contact with the note teeth. In the more elaborate 
musical-boxes the cylinders are removable, and may be 
replaced by others containing distinct scts of music. In 
these also there are combinations of bell, drum, cymbal, 
and triangle effects, &c. The revolving motion of the 
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Fifth. Let the notes be 200 : 301, 
p-q=101 
2g-p= 99 


2 beats per second, an octave below the 
lower note of the pair. 

Triad with Mistuned Third.—If a fifth be tuned per- 
fect and a third inserted, the note two octaves below the 
lowest note of the triad can generally be heard distinctly. 
If the third be mistuned, beats are heard on that note. 

Let the notes be 400, 501, 600, 

501 — 400—101 
600—501— 99 


2 beats per second, two octaves below 
the lowest note of the triad. 
There can be little doubt that the definition of con- 
sonances as intervals which can be tuned free from beats 
lies at the basis of almost all music. There can also be 
little doubt that the power of the perception or memory 
of absolute pitch, though sparely distributed, must ensure 
to those musicians who have it influence on the progress 
of the art. With these persons the influence of conson- 
ance or smoothness is generally subordinate to the recog- 
nition of the pitch of the notes used. Between these two 
elements scales of different kinds have been evolved in 
different parts of the world. These scales have almost 
invariably a basis of consonances, generally fifths. But 
when once developed the melodic effects almost invariably 
supersede the reference to the consonances in the ears of 
expert persons. The scales of different countries and 
systems, embodied in melodies, sound atrocious to those 
accustomed to other scales, quite independently of the 
consonant relations on which they are all founded in 
common. 
The subject of Temperament deals with the general 
theory of the construction of seales from slightly mistuned 
consonances. (fH. N38) 


cylinder is effected by a spring and clock-work, and the rate 
of revolution is regulated by a fly regulator. The head- 
quarters of the musical-box trade is Geneva, where the 
manufaeture gives employment to upwards of a thousand 
persons. 

The musieal-box is a type of numerous instruments for produc- 
ing musical effects by mechanical means, in all of which a revolving 
cylinder or barre! studded with pins is the governing feature. 
The principle of the barrel operating by percussion or by wind on 
reeds, pipes, or strings governs carillons or musie bells, barrel 
organs, mechanical flutes, celestial voices, harmoniphones, and the 
sometimes huge and complex orehestrions in which a combination 
of all orchestral effects is attempted. A principle of more recent 
introduction than the studded eylinder consists of sheets of perfo- 
rated paper or card, somewhat similar to the Jacquard apparatus for 
weaving. The perforations correspond in position and length to 
the pitch and duration of the note they represent, and as the web or 
long sheet of paper passes over the instrument, the perforated holes 
are brought in proper position and sequence under the influence 
af the suction or pressure of air from a bellows, and thereby the 
notes are either directly acted on, as in the ease of reed instruments, 
or the opening and closing of valves set in motion levers or liber- 
ate springs which govern special notes. The United States are the 
original home of the instruments controlled by perforated paper 
known as orguinettes, organinas, melodeons, &c. 

MUSK, a substance of powerful 'and most enduring 
odour, is a secretion of the male Musk Derr (g.v.). Three 
kinds of musk are distinguished in commerce, the most 
important and valuable being the Chinese or Tong-king 
musk, imported principally from Shanghai. It is put 
up in small tin-lined silk-covered caddies, each contain- 
ing from two to three dozen pods. "These are generally 
adulterated to an enormous extent with dried blood, frag- 
ments of leather, leaden pellets, peas, &c., so that often 
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little more than the smell of the original tenant of the 
pod remains. The Chinese pods may vary in value accord- 
ing to quality and genuineness from lis. to 40s. per oz. 
Musk collected from the western Himalayas is exported 
from India to the extent of from 3000 to 5000 oz. annually. 
It is much less prized than genuine Tong-king musk. The 
third variety, known as Kabardine or Siberian musk, is 
imported from Central Asia by way of Russia. It is in 
large pods, said to be yielded by a distinct species of deer, 
and is very inferior in point of odour. 


Good musk is of a dark purplish colour, dry, smooth, and unctuous 
to the touch and bitter in taste. It dissolves in boiling water 
to the extent of about one-half, aleohol takes up one-third of the 
substance, and ether and chloroform dissolve still less. A grain of 
musk will distinctly scent millions of cubie feet of air without any 
appreciable loss of weight, and its scent is not only more pene- 
trating but more persistent than that of any other known sub- 
stance. Its chemical constitution has not been specially investi- 
gated; but in addition to its odoriferous principle it contains 
ammonia, cholestrin, fatty matter, a bitter resinous substance and 
other animal principles. Asa material in perfumery it is of the 
first importance, its powerful and enduring odour giving strength 
and permanency to the vegetable essences, so that it is a principal 
ingredient in nearly all compounded perfumes. Musk, or some 
substance possessed of the musk odour, is also contained in glands 
in the jaw of alligators and crocodiles, whence it has been extracted 
for use in perfumery in India and Egypt. The musk-ox and the 
musk-rat (Indian and European) are, as their names indicate, re- 
markable for a musk odour (see below). In the vegetable kingdom 
also a musky smell pervades the seeds of Abelmoschus moschatus, the 
entire plant Mimulus moschatus, and the sumbul root (Zuryangium 
Sumbul). 


MUSK-DEER, an animal belonging to the genus Mos- 
chus, of the section Pecora, a division of the Artiodactyle 
Ungulates (see MAMMALIA, vol. xv. p. 430), and allied to 
the Deer (Cervidz). In many respects it differs from the 
typical members of that group and stands by itself as an 
isolated zoological form, retaining characters belonging to 
the older and more generalized types of ruminants before 
they were distinctly separated into the horned and the 
antlered sections now dominant upon the earth. One of 
ihese characters is that both sexes are entirely devoid of any 
sort of frontal appendage. In this, however, it agrees with 
one genus of true deer (Hydropotes); and, as in that animal, 
the upper canine teeth of the males are remarkably deve- 
loped, long, slender, sharp-pointed, and gently curved, pro- 
jecting downwards out of the mouth with the ends turned 
somewhat backwards. Among the anatomical peculiarities 
in which it differs from all true deer is the presence of a 
gall-bladder. i 

Although, owing to variations of colour presented by 
different individuals in different localities and seasons, 
several nominal species have been described, zoologists are 
now generally agreed that there is but one, the Moschus 
moschiferus of Linnæus. In size it is rather less than the 
European roe-deer, being about 20 inches high at the 
shoulder. Its limbs, especially the hinder ones, are long. 
The feet are remarkable for the great development of the 
lateral pair of hoofs, and for the freedom of motion they all 
present, so that they appear to have the power of grasping 
projecting rocky points, —a power which must be of great 
assistance to the animal in steadying it in its agile bounds 
among the crags of its native haunts. The ears are large, 
and the tail quite rudimentary. The hair covering the body 
is long, coarse, and of a peculiarly brittle and pith-like char- 
acter, breaking with the application of an extremely slight 
force; it is generally of a greyish-brown colour, some- 
times inclined to yellowish red, and often variegated with 
lighter patches. The Musk-deer has a wide distribution 
over the highlands of central and eastern Asia, includ- 
ing the greater part of southern Siberia, and extends to 
Kashmir on the south-west and Cochin-China on the south- 
east, always, however, at great elevations,—being rarely 
found in summer below 8000 feet above the sea-level, and 
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ranging as high as the limits of the thickets of birch, rho- 
dodendron, and juniper, among which it mostly conceals 
itself in the day-time. It is a hardy, solitary, and retiring 
animal, chiefly nocturnal in its habits, and almost always 
found alone, rarely in pairs and never in herds. It is ex- 
ceedingly active and surefooted, having perhaps no equal 
in traversing rocks and precipitous ground ; and it feeds 
on moss, grass, and leaves of the plants which grow on 
the mountains among which it makes its home. 
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Most of the animals of the group to which the Musk- 
deer belongs, in fact the large majority of mammals, 
have some portion of the cutaneous surface peculiarly 
modified and provided with glands secreting some odorous 
and oleaginous substance specially characteristic of the 
species. This, correlated with the extraordinary develop- 
ment of the olfactory organs, appears to offer the principal 
means by which animals in a state of nature become 
aware of the presence of other individuals of their own 
species, or of those inimical to them, even at very great 
distances, and hence it is of extreme importance both to 
the wellbeing of the individual and to the continuance of 
the race. The situation of this specially modified portion 
of skin is extremely various, sometimes between the toes, 
as*in sheep, sometimes on the face in front of the eyes, as 
in many deer and antelopes. Sometimes it is in the form 
of a simple depression or shallow recess, often very deeply 
involuted, and in its most complete state of development 
it forms a distinet pouch or sac with à narrow tubular 
orifice. In this sac a considerable quantity of the secre- 
tion can accumulate until discharged by the action of a 
compressor muscle which surrounds it. This is the form 
taken by the special gland of the Musk-deer, which has 
made the animal so well known, and which has proved 
the cause of an unremitting persecution to its possessor. 
It is found in the male only, and is a sac about the size 
of a small orange, situated beneath the skin of the abdomen, 
the orifice being immediately in front of the preputial 
aperture. The secretion with which the sac is filled is of 
dark-brown or chocolate colour, and when fresh described 
as being of the consistence of “moist gingerbread,” but 
becoming dry and granular after keeping. It has a 
peculiar and very powerful scent, which when properly 
diluted and treated forms the basis of many of our most 
admired perfumes. When the animal is killed the whole 
gland or “pod” is cut out and dried, and in this form 
reaches the market of the Western world, chiefly through 
China. 
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For further details on the anatomy and zoology of Moschus 
see Pallas, Spicilegia Zoologica, xii. (1779) ; A. Milne-Edwards, 
** Recherches Anatomiques, Zoologiques, et Paleontologiques sur la 
Famille des Chevrotains," in Annales des Sciences Naturclles, 5th 
ser., zool., ii. (1865); Brandt and Ratzeburg, Medicinische Zoologie, 
i pp. 41-51 (1839) ; W. H. Flower, Proc. Zool. Soc. London, 1875, 
pp. 159-190 ; A. H. Garrod, ibid., 1877, pp. 287-292. 

MUSKEGON, a city of the United States, the county 
seat of Muskegon county, Michigan, at the upper end of 
Muskegon Lake, a fine sheet of water formed by the 
Muskegon river before it falls into Lake Michigan. The 
staple trade is in lumber, which is floated down the river, 
worked up by its saw-mills and planing-mills, and exported 
by boat and rail. The cut of lumber in the season of 1882 
was 650,000,000 feet. There are also car, engine, and 
boiler works, and various manufactories of wooden ware. 
The population increased from 6002 in 1870 to 11,262 
in 1880. Settled in 1836, and laid out in 1853, Muskegon 
was incorporated as a village in 1861 and asa city in 1870. 

MUSKELUNGE. See PIKE. 

MUSK-OX. The animal commonly known by this 
name, though approaching in size the smaller varieties of 
oxen, is in structure and habits closely allied to the sheep, 
its affinities being well expressed by the generic name 
Ovibos bestowed upon it by De Blainville. The specific 
name J/oschatus, as also the common English appellatives 
*musk-ox," *musk-buffalo," or *musk-sheep" applied 
to it by various authors, refer to the musky odour which 
the animal exhales. This does not appear to be due to 
the secretion of a special gland, as in the case of the 
Musk-deer ; but it must be observed that, except as regards 
the osteology, very little is known of the anatomy of this 
species. 

The Ovibos moschatus about equals in size the small 


Pu 


Musk-ox. 


Welsh and Scotch cattle. The head is large and broad. 
The horns in the old males have extremely broad bases, 
meeting in the median line, and covering the brow and 
whole crown of the head. They are directed at first 
downwards by the side of the face and then turn upwards 
and forwards, ending in the same plane as the eye. Their 
basal halves are of a dull white colour, oval in section and 
coarsely fibrous ; their middle part smooth, shining, and 
round; their tips black. In the females and young males 
the horns are smaller, and their bases are separated from 
each other by a space in the middle of the forehead. The 
ears are small, erect, and pointed, and nearly concealed in 
the hair. The space between the nostrils and the upper lip 
is covered with short close hair, as in sheep and goats, 
without any trace of the bare “muffle” of oxen. The 
greater part of the animal is covered with long brown 
hair, thick, matted, and curly on the shoulders, so as to give 
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the appearance of a hump, but elsewhere straight and 
hanging down,—that of the sides, back, and haunches 
reaching as far as the middle of the legs and entirely con- 
cealing the very short tail, There is also a thick woolly 
under-fur, shed in the summer. The hair on the lower 
jaw, throat, and chest is long and straight, and hangs down 
like a beard or dewlap, though there is no loose fold of 
skin in this situation as in oxen. The limbs are stout and 
short, terminating in unsymmetrical hoofs, the external 
being rounded, the internal pointed, and the sole partially 
covered with hair. 


The Musk-ox is at the present day confined to the most northern 
parts of North America, where it ranges over the rocky barren 
grounds between the 60th parallel and the shores of the Aretie Sea. 
Its southern range is gradually contracting, and it appears that it 
is no longer met with west of the Mackenzie river, though formerly 
abundant as far as Eschscholtz Bay. Northwards and eastwards 
it extends through the Parry Islands and Grinnell Land te north 
Greenland, reaching on the west coast as far sonth as Melville Bay ; 
and it was also met with in abundance by the German polar expedi- 
tion of 1869-1870 at Sabine Island on the east coast. No trace of 
it has been found in Spitzbergen or Franz Joseph Land. As proved 
by the discovery of fossil remains, it ranged during the Pleistocene 
period over northern Siberia and the plains of Germany and France, 
its bones occurring very generally in river deposits along with those 
of the reindeer, mammoth, and woolly rhinoceros. It has also 
been found in ordinary Pleistocene gravels in several parts of 
England, as Maidenhead, Bromley, Freshfield near Bath, Barnwood 
near Gloncester, and also in the lower brick earth of the Thames 
valley at Crayford, Kent. 

It is gregarions in habit, assembling in herds of twenty or thirty 
head, or, aceording to Hearne, sometimes eighty or a hundred, in 
which there are seldom more than two or three full-grown males. 
They run with considerable speed, notwithstanding the shortness 
of their legs. Major H. W. Feilden, naturalist to the Arctic 
Expedition of 1875, says: ‘‘No person watching this animal in a 
state of nature could fail to sec how essentially ovine are its actions. 
When alarmed they gather together like a flock of sheep herded by 
a collie dog, and the way in which they pack closely together and 
follow blindly the vacillating leadership of the old ram is unques- 
tionably sheep-like. When thoroughly frightened they take to the 
hills, ascending precipitous slopes and scaling rocks with great 
agility." "They feed chiefly on grass, but also on moss, lichens, 
and tender shoots of the willow and pine. The female brings forth 
one young one in the end of May or beginning of June after a 
gestation of nine months. According to Sir J. Richardson, ** when 
this animal is fat its flesh is well tasted, and resembles that of the 
caribou, but has a coarser grain. The flesh of the bulls is highly 
flavoured, and both bulls and cows when lean smell strongly of 
musk, their flesh at the same time being very dark and tough, and 
certainly far inferior to that ofany other ruminating animal existing 
in North America.” The carcase of a Musk-ox weighs, exclusive 
of fat, above 3 ewt. On this subject Major Feilden says: ‘The 
eause of the disagreeable odour which frequently taints the flesh of 
these animals has received no elueidation from my observations. 
It does not appear to be confined to either sex, or to any particular 
season of the year; for a young unweaned animal, killed at its 
mother’s side and transferred within au hour to the stew-pans, was 
as rank and objectionable as any. The flesh of some of these 
animals of which I have partaken was dark, tender, aud as well 
flavoured as that of four-year old Southdown mutton” (Zoologist, 
September 1877). 

See Richardson, Fauna Boreali-Americana (1829), and Zoology of H.M.S. 


Herald (1882); W. Boyd Dawkins, ‘Ovibos moschatus,” in British Pleistocene 
Mammalia, part v. ; Memoirs of the Paleontographical Society (1872). 


MUSK-RAT. A name commonly applied to an animal 
also called Musquasu (Fiber zibethicus), of the sub-family 
Arvicoline, family Muride. It is related in structure and 
habits to the English water-vole, but is of larger size, the 
head and body being about 12 inches in length and the 
tail but little less. It is rather a heavily-built animal, 
with a broad head, no distinct neck, and short limbs; the 
eyes are small, and the ears project very little beyond the 
fur. The fore-limbs have four toes and a rudimentary 
thumb, all with claws ; the hind limbs are larger, with five 
distinct toes, united by short webs at their bases. The 
tail is laterally compressed, nearly naked, and scaly. The 
hair much resembles that of a beaver, but is shorter; it 


1 See MAMMALIA, vol. xv. p. 419, where also an illustration (fig. 94, 
p. 418) of its skull and dentition is given. 


consists of a thick soft under-fur, interspersed with longer 
stiff, glistening hairs, which overlie and conceal the former, 
on the upper surface and sides of the body. The general 
colour is dark umber-brown, almost black on the back 
and grey below. The tail and naked parts of the feet are 
black. The musky odour from which it derives its name 
is duc to the secretion of a large gland situated in the 
inguinal region, and present in both sexes. 

The Musk-rat is the only species of its genus and is 
peculiar to America, being extensively distributed in suit- 
able localities in the northern part of the continent, extend- 
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ing from the Atlantic to the Pacific, and from the Rio 
Grande to the barren grounds bordering the Arctic Seas. 
It is aquatic in its habits, living on the shores of lakes 
and rivers, swimming and diving with great facility, feed- 
ing on the roots, stems, and leaves of water-plants, or on 
fruits and vegetables which grow near the margin of the 
streams it inhabits. Musk-rats are most active at night, 
spending the greater part of the day concealed in their 
burrows dug out of the bank, consisting of a chamber with 
numerous passages, all of which open under the surface of 
the water. For winter quarters they build more elaborate 
houses of conical or dome-like form, composed of sedges, 
grasses, and similar materials plastered together with mud. 
As their fur is an important article of commerce, large 
numbers are annually killed, being either trapped or speared 
at the mouths of their holes. 

The name Musk-rat is applied in India to a large species of Shrew 
(Sorex cerulescens or indicus) which frequents houses at night, 
hunting round rooms for cockroaches and other insects, occasion- 
ally uttering a sharp shrill ery. The strong musky odour of the 
auimal arises from large glands beneath the skin of the side of 
the body, a short distance behind the fore-limbs. This odour is 
so powerful and penetrating that it is popularly believed in India 
that if the animal rnns over a corked bottle of wine or beer it will 
iufect the fluid within. Jerdon says that certainly many bottles 
are met with quite undrinkable from the peculiar musky odour of 
their contents, but, rejecting the possibility of its passing through 
the glass, he attributes it to the corks having been infected pre- 
viously to bottling, stating in corroboration of this view that he 
has never found the odour-in liquors bottled in England. 

MUSLIN, a term embracing the thin delicate woven 
cotton fabrics, the lightest and most airy of all textures. 
The word is derived from Mosul; the original home of 
muslin-weaving is the East Indies, where even yet won- 
derful fabrics for airy lightness and delicacy continue to 
be woven with the aid of only the most rude and primitive 
appliances. The most delicate muslins are made at Dacca, 
where webs have been woven of yarn caleulated to be 
equal to 380° (that is, 380 hanks, each 840 yards in 
length, weigh 1 1b) Such a web measuring 10 yards 
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l foot in length by 3 feet in breadth, and having 104 
threads of warp and 100 of weft per inch, was found 
to weigh not more than 1565 grains. Figured, embroi- 
dered, colour-woven, and printed muslins are made at 
various places, principally in Madras provinee, and gold 
and silver printed muslins are made at Jeypore and Hy- 
derabad in India. The making of muslin in Europe was 
first attempted at Glasgow by Robert Monteith about the 
year 1780, but he had to procure Indian bird-nest yarn 
for his web. The improvements in machinery effected 
about that time, however, soon enabled spinners to produce 
yarn of high counts, and thereafter the muslin trade took 
firm hold in the west of Scotland. In recent times the 
perfection of combing machinery, &c., has enabled spinners 
to supply yarn of much greater tenuity than has ever been 
spun in India, and indeed vastly finer than is of any use 
for weaving purposes, A few yards of muslin have been 
woven with 700° cotton, but it is of use only to indicate 
the limit up to which it is possible to weave yarn. Fine 
muslin or tarlatan has been woven of 440° yarn by M. 
Thivel Michon of Tarare in France, but to the eye and 
touch it is less fine and delieate than Dacca “mulmul khas,” 
owing possibly to dressing with starch, and to the less 
degree of condensation in machine-spinning as compared 
with hand-spinning. The varieties of European muslins 
and their applications are numerous. Among plain mus- 
lins are included books, mulls (from “mulmul ”), jacconets, 
tarlatans, Bishop and Victoria lawns, nainsooks, &c., chiefly 
distinguished by variety of finish, dressing, folding, &c. 
For window-curtains, hangings, &c., there are manufactured 
harness and book muslins, lenos, sprigs, spots, and lappets ; 
and for ladies’ dresses plain, striped, and figured grenadines, 
and saccarillas, besides which dyed and printed muslins 
are largely used. Sewed muslin, which was formerly an 
important Scottish industry, also continues to be a branch 
of the trade. 

MUSSCHENBROER, PrErER van (1692-1761), natural 
philosopher, was born at Leyden in March 1692, and 
studied at the university of his nativecity. The teacher 
from whom he derived the most profit was the eminent 
mathematician Gravesande. A scientific partnership was 
formed in 1717 between the master and the pupil for the 
prosecution of natural philosophy according to the prin- 
ciples of Newton, and in opposition to those of Descartes ; 
Gravesande concentrating his attention on the theoretical 
part of the study, while Musschenbroek conducted the 
experiments. The consequence was that the downfall of 
Cartesianism and the establishment of Newtonianism were 
very much accelerated in Holland. Graduating in 1715 
with a dissertation, De aeris presentia in humoribus ani- 
malium, Musschenbroek was appointed professor at Duis- 
burg in 1719. In 1723 he was promoted to the chair of 
natural philosophy and mathematies at Utrecht. In 1731 
he declined an invitation to Copenhagen, and was promoted 
in consequence to the chair of astronomy at Utrecht in 
1732. The attempt of George II. of England in 1737 to 
attract him to the newly-established university of Góttingen 
was also unsuccessful. At length, however, the claims of 
his native city overcame his resolution to remain at Utrecht, 
and he took possession of the mathematical chair at Leyden 
in 1739, where, declining all offers from abroad, he con- 
tinued till his death in September 1761. 

His first important production was Epitome elementorum physico- 
mathematicorum, 12mo, Leyden, 1726,—a work which was after- 
wards gradually altered as it passed through several editions, and 
which appeared at length (posthumously, edited by Ludolf) in 1762, 
under the title of Introductio ad philosophiam naturalem. The 
Physiezm experimentales ct geometricz dissertationes (1729) threw 
new light on magnetism, capillary attraction, and the cohesion of 
bodies A Latin edition with notes (1731) of the Italian work 


Saggi di naturali esperienze fatte nell’ Accademia del Cimento con- 
tained amid many other curious investigations a description of a 
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new instrument, the pyrometer, which Musschenbroek had invented, 
and of several experiments which he had made on the expansion of 
bodies by heat. Musschenbroek is also the author of Elementa 
physica, 8vo, 1734 (English translation 1744 by Colson), and of 
papers in the Mémoires of the Paris and St Petersburg Academies, 
and in the London Philosophical Transactions. 


MUSSEL, a term applied in England to two families 
of Lamellibranch Molluscs, —the marine Mytilacea, of 
which the Edible Mussel, Mytilus edulis, is the representa- 
tive, and the fresh-water Unionacea, of which the River 
Mussel, Unio pictorum, and the Swan Mussel, Anodon cyg- 
neus, are the common British examples, It is not obvious 
why these fresh-water forms have been associated popularly 
with the Mytilacea under the name Mussel, unless it be on 
account of the frequently very dark colour of their shells. 
They are somewhat remote from the sea mussels in struc- 
ture, and have not even a common economic importance. 

The Sea Mussel (Mytilus edulis) belongs to the second 
order of the class Lamellibranchia (see vol. xvi. pp. 685 
sq.) namely, the ZZeteromya, in which the anterior or 
pallial adductor is much smaller than the pedal or posterior 
adductor. It and the other Mytilacea are remarkable for 
the comparatively free condition of the gill-filaments, which, 
whilst adhering to one another to form gill-plates (vol. xvi. 
p. 689, fig. 133), are yet not fused to one another by con- 
erescence. It is also remarkable for the small size of its 
foot and the large development of two glands in the foot — 
the byssus-forming and the byssus-cementing glands. 

The byssus is a collection of horny threads by which the 
Sea Mussel (like many other Lamellibranch or Bivalve 
Molluscs) fixes itself to stones, rocks, or submerged wood, 
bnt is not a permanent means of attachment, since it can 
be discarded by the animal, which, after a certain amount 
of locomotion, again fixes itself by new secretion of byssus 
from the foot. Such movement is, however, very rare. 
Mytilus possesses no siphonal tube-like productions of the 
margin of the mantle-skirt, nor any notching of the same, 
representative of the siphons which are found in its fresh- 
water ally, the Dreissena polymorpha. 

Mytilus edulis is an exceedingly abundant and widely 
distributed form. It occurs on both sides of the northern 
Atlantic and in the Mediterranean basin. It presents 
varieties of form and colonr according to the depth of 
water and other circumstances of its habitat. Usually 
it is found on the British coast encrusting rocks exposed 
at low tides, or on the flat surfaces formed by sandbanks 
overlying clay, the latter kind of colonies being known 
locally as “scalps.” Under these conditions it forms con- 
tinuous masses of individuals closely packed together, 
sometimes extending over many acres of surface and 
numbering millions. The readiness with which the young 
Mytilus attaches itself to wicker-work is made the means 
of artificially cultivating and securing these molluscs for 
the market both in the bay of Kiel in North Germany and 
at the mouth of the Somme and other spots on the coast 
of France. 

Natural scalps are subject to extreme vicissitudes: an 
area of many acres may be destroyed by a local change 
of current producing a deposit of sand or shingle over 
the scalp, or by exposure to frost at low tide in winter, or 
by accumulation of decomposing vegetable matter. The 
chief localities of natural scalps on the British coast are 
Morecambe Bay in Lancashire and the flat eastern shores, 
especially that of the Wash of Lincoln, and similar shallow 
bays. ‘These scalps are in some cases in the hands of 
private owners, but the English Government has not 
granted sufficiently definite rights to such individuals to 
enable them to protect their property from marauders, and 
to justify them in undertaking artificial cultivation. 


The Sea Mussel is scarcely inferior in commercial value to the 
oyster. In 1873 the value of mussels exported from Antwerp alone 
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to Paris to be used as human food was £280,000. In Britain their 
chief consumption is in the deep-sea line fishery, where they are 
held to be the most killing of all baits. Twenty-eight boats en- 
gaged in haddock-fishing at Eyemouth used between October 1882 
and May 1883 920 tons of mussels (about 47 million individuals), 
costing nearly £1800 to the fishermen, abont one-half of whieh sum 
was expended on the carriage of the mussels. It is quite impossible 
to caleulate the number of tons of mussels annually used in this 
way by British fishermen, but it amounts to some hundreds of 
thousands, and the supplying of the market would offer a lucrative 
investment for capital did the Government grant definite proprietary 
rights over the fore-shore and sea-bottom to those ready to enter 
upon such enterprise. Many thousand tons of mussels are waste- 
fully employed as manure by the farmers on lands adjoining sealp- 
produeing eoast, as in Lancashire and Norfolk, three half-pence a 
bushel being the price quoted in such cases. It is a curious fact, 
ilustrative of the ignorant procedure and arbitrary fashions of 
fisher-folk, that on the Atlantie seaboard of the United States the 
Sea Mussel, Mytilus edulis, though common, is not used as bait nor 
as food. Instead, the Soft Clam, Mya arenaria, a Lamellibranch 
not used by English or Norwegian fishermen, though abundant on 
their shores, is employed as bait by the fishermen to the extent of 
14 million bushels per annum, valued at £120,000. At the mouth 
of the river Conway in North Wales the Sea Mussel is crushed in 
large quantities in order to extract pearls of an inferior quality 
which are occasionally found iu these as in other Lamellibranch 
Molluses (Gwyn Jeffreys). 

Mytilus edulis is considered of fair size for eating when it is 2 
inches in length, which size is attained in three years after the spat 
or young mussel has fixed itself. Under favourable circumstances 
it will grow mnch larger than this, specimens being recorded of 
9 inches in length. It is very tolerant of fresh water, fattening 
best, as does the oyster, in water of density 1014 (the density of 
the water of the North Sea being 1026). Experiments made by 
removing mussels from salt water to brackish, and finally to quite 
fresh water show that it is even more tolerant of fresh water than 
the oyster; of thirty mussels so transferred all were alive after 
fifteen days. Mytilus edulis is occasionally poisonous, owing to 
conditions not satisfaetorily determined. 

The fresh-water Mussels, Anodon cygneus, Unio picto- 
rum, and Unio margaritiferus belong to the order Isomya 
of Lamellibranch Molluscs, in which the anterior and 
posterior adductor muscles are equally developed. An 
account of the anatomy of Anodon is given in the article 
Morrusca. Unio differs in no important point from Ano- 
don in internal structure. The family Unionacea, to which 
these genera belong, is of world-wide distribution, and its 
species occur only in ponds and rivers. A vast number 
of species arranged in several genera and sub-genera have 
been distinguished, but in the British Islands the three 
species above named are the only claimants to the title of 


“fresh-water mussel.” 

Anodon cygneus, the Pond Mussel or Swan Mussel, appears to be 
entirely without economie importance. Unio pietorum, the common 
River Mussel (Thames), appears to owe its name to the fact that the 
shells were used at one time for holding water-colour paints as now 
shells of this species and of the Sea Mussel are used for holding 
gold and silver paint sold by artists’ eolourmen, but it has no other 
economie value. Unio margaritiferus, the Pearl Mussel, was at 
one time of considerable importance as a source of pearls, and the 
pearl mussel fishery is to this day carried on under peculiar state 
regulations in Sweden and Saxony, and other parts of the Continent. 
In Scotland and Ireland the pearl mussel fishery was also of import- 
ance, but has altogether dwindled into insignificance since the open- 
ing up of commercial intercourse with the East and with the islands 
of the Pacific Ocean, whence finer and more abundant pearls than 
those of Unio margaritiferus are derived. 

In the last forty years of the last eentury pearls were exported 
from the Scotch fisheries to Paris to the value of £100,000 ; round 
pearls, the size of a pea, perfect in every respect, were worth £3 
oe The Pearl Mussel is still used as bait in the Aberdeen cod 

shery. 


For an account of the anatomy of Mytilus edulis the reader is referred to the 
treatise by Sabatier on that subjeet (Paris, 1875). Its development from the 
egg has not been fully studied, but some very important facts as to the struc- 
ture of the free-swimming young or spat are to be found in the memoir by 
Lacaze Duthiers, Annales des Sciences Naturelles, 1856. The essay by Mr Charles 
Harding on Molluscs used for Food or Bait, published by the eommittee of the 
London International Fisheries Exhibition, 1883, may be consulted as to the 
economic questions connected with the Sea Mussel. (E. R. L.) 


MUSSELBURGH, a Scottish burgh of barony and rc- 
gality, a municipal and parliamentary burgh in the parish 
of Inveresk and county of Midlothian, 54 miles east of 
Edinburgh. The burgh, which stretches about a mile 
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along the south shore of the Firth of Forth, is intersected 
by the river Esk and embraces the village of Fisherrow. 
In the town is Pinkie House, an ancient baronial resi- 
dence, formerly a seat of the abbot of Dunfermline, whose 
monastery held the lands and regality before the Reforma- 
tion. About a mile to the south-east the battle of Pinkie, 
so disastrous to the Scottish arms, was fought in 1547. 
Musselburgh is a place of great antiquity ; one of the two 
stone bridges over the Esk is said to represent an ancient 
Roman structure, and remains of Roman work have been 
found at Inveresk in the immediate vicinity. The town 
has an important factory for fishing-nets, a paper mill, 
breweries, and other manufactories, and there is a harbour, 
chiefly for fishermen, at Fisherrow. Loretto School here 
has its name from the old chapel of Loretto, founded in 
1534 by Thomas Duthy, a hermit from Mount Sinai. 
The Musselburgh Links, east of the river, are much fre- 
quented by golfers, and upon the Links there is a good 
racecourse. The population of the burgh in 1881 was 
7866. 

MUSSET, ArrreD DE (1810-1857), poet, play-writer, 
and novelist, was born on the 11th December 1810 in a 
house in the middle of old Paris, near the Hótel Cluny. 
His father, Victor de Musset, who in the course of his life 
held several ministerial posts of importance, traced his 
descent back as far as 1140. In Alfred’s childhood there 
were various things which fostered his imaginative power. 
He and his brother Paul, who afterwards wrote a biography 
of Alfred, delighted in reading old romances together, and 
in assuming the characters of the heroes of these romances. 
But it was not until about 1826 that Musset gave any 
definite sign of the mental force which afterwards distin- 
guished him, In the summer of 1827 he all but won a 
prix d'honneur by an essay on “ The origin of our feelings,” 
and in 1828, when Scribe, Mélesville, and the elder Brazier 
were in the habit of coming to Madame de Musset’s house 
at Auteuil, where drawing-room plays and charades were 
constantly given, Musset, excited by this companionship, 
wrote his first poem, which, to judge from the extracts pre- 
served, was neither better nor worse than much other work 
of clever boys who may or may not afterwards turn ont to 
be possessed of genius. Shortly after his first attempt in 
verse he was taken by Paul Foucher to Victor Hugo’s house, 
where he met such men as Alfred de Vigny, Mérimée, and 
Sainte-Beuve. It was under Hugo’s influence, no doubt, 
that he composed a play. The scene was laid in Spain, 
and some lines, showing a marked advance upon his first 
effort, are preserved. In 1828, when the war between the 
classical and the romantic school of literature was grow- 
ing daily more serious and exciting, Musset, who had, pub- 
lished some verses in a country newspaper, boldly recited 
some of his work to Sainte-Beuve, who wrote of it to a 
friend, * There is amongst us a boy full of genius.” At 
eighteen years old Musset produced a translation, with a 
few insertions of his own, of De Quincey’s Opium-Eater. 
This was published by Mame, attracted no attention, and 
has been long out of print. His first original volume was 
published in 1829 under the name of Contes d' Espagne et 
d'Italie, had an immediate and striking success, provoked 
bitter opposition, and produced many unworthy imitations. 
In December 1830 he was just twenty years old, and 
was already conscious of that curious double existence 
within him so frequently symbolized in his plays, —in 
Octave and Célio for instance (in Les Caprices de Mari- 
anne), who also stand for the two camps, the men of matter 
and the men of feeling, —which he has elsewhere described 
as characteristic of his generation. At this date his piece 
the Nuit Vénitienne was produced by Harel, manager of 
the Odéon. The exact causes of its failure might now be 
far to seek ; unlucky stage accidents had something to do 
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with it, but there seems reason to believe that there was a 
strongly-organized opposition. However this may be, the 
result was disastrous to the French stage; for it put a 
complete damper on the one poet who, as he afterwards 
showed both in theoretical and in practical writings, had 
the fine insight which took in at a glance the merits and 
defects both of the classical and the romantie schools. 
Thus he was strong and keen to weld together the merits 
of both schools in à new method which, but for the fact 
that there has been no successor to grasp the wand which 
its originator wielded, might well be called the school of 
Musset. The serious effect produced upon Musset by the 
failure of his Nuit Vénitienne is curiously illustrative of 
his character. A man of greater strength and with equal 
belief in his own genius might have gone on appealing to 
the public until he compelled them to hear him. Musset 
gave up the attempt in disgust, and waited until the public 
were eager to hear him without any invitation on his part. 
In the case of his finest plays this did not happen until 
after his death ; but long before that he was fully recog- 
nized as a poet of the first rank, and as an extraordinary 
master of character and language in prose-writing. In 
his complete disgust with the stage after the failure above 
referred to there was no doubt something of a not ignoble 
pride, but there was something also of weakness—of a kind 
of weakness out of which it must be said sprang some of 
his most exquisite work, some of the poems which could 
only have been written by a man who was face to face 
with difficulties which were old enough in the experience 
of mankind, though for the moment new and strange to 
him, and by which he felt himself to be overwhelmed. 

In 1833 Musset published the volume called Un Spec- 
tacle dans un Fauteuil. One of the most striking pieces 
in this—Vamouna—was written at the publisher's request 
to fill up some empty space; and this fact is noteworthy 
when taken in conjunction with the horror which Musset 
afterwards so often expressed of doing anything like writ- 
ing * to order,”—of writing, indeed, in any way or at any 
moment except when the inspiration or the fancy happened 
to seize him. The success of the volume seemed to be 
small in comparison with that of his Contes d Espagne, but 
it led indirectly to Musset’s being engaged as a contributor 
to the Revue des Deux Mondes. In this he published, in 
April 1833, André del Sarto, and he followed this six 
weeks later with Les Caprices de Marianne. This play, 
which now ranks as one of the classical pieces in the 
repertory of the Théâtre Français, is a fine illustration of 
the method above referred to, a method of which Musset 
gave something like a definite explication five years later. 
This explication was also published in the Revue des Deux 
Mondes, and it set forth that the war between the classical 
and the romantic schools could never end in a definite 
vietory for either school nor was it desirable that it 
should so end. ‘It was time," Musset said, “ for a third 
school which should unite the merits of each.” And in Les 
Caprices de Marianne these merits are most curiously and 
happily combined. It so happens that, as the piece is 
generally given on the stage, with the omission of one change 
of scene, the classical unities are almost exactly preserved, 
while the whole play is impregnated with romanticism in 
the best sense of the word. It has perhaps more of the 
Shakespearean quality—the quality of artfully mingling the 
terrible, the grotesque, and the high comedy tones—which 
exists more or less in all Musset’s longer and more serious 
plays than is found in any other of these. In Claudio, the 
husband, the terrible and the grotesque are strangely and 
powerfully allied; Tibia, his serving-man, is grotesque 
with a touch of grimness caught from his master ; Octave 
and Célio represent the two elements which were always 
warring in Musset’s own heart—one is the careless half- 


112 


cynieal man of the world and the other the wholly tender 
romantic lover ; Marianne is that type of the highest comedy 
to which events lend a touch of tragedy, while in Hermia, 
Célio's mother, is the very poetry of maternal love. The 
piece is called' a comedy, and it owes this title to its ex- 
traordinary brilliance of dialogue, truth of characterization, 
and swiftness in action, under which there is ever latent a 
sense of impending fate. Many of the qualities indicated 
are found in others of Musset's dramatie works, and notably 
in On ne badine pas avec PAmour, where the skill in insen- 
sibly preparing his hearers or readers through a succession 
of dazzling comedy scenes for the swift destruction of the 
end is very marked. But Les Caprices de Marianne is per- 
haps for this particular purpose of illustration the most 
compact and most typical of all. One other point in 
Musset’s method may be noted in connexion with this play. 
Paul de Musset asked him where he had ever met a 
Marianne. He answered, ‘‘ Everywhere and nowhere; she 
is not a woman, she is woman.” The appearance of Les 
Caprices de Marianne in the Revue was followed by that 
of Rolla, a marked symptom of the “maladie du siècle.” 
Then came the unfortunate journey which Musset made to 
Italy with George Sand. It is well known that the rupture 
of what was for a time a most passionate attachment had a 
disastrous effect upon Musset, and brought out the weakest 
side of his moral character. He was at first absolutely 
and completely struck down by the blow. But it was not 
so well known until Paul de Musset pointed it out that 
the passion expressed in the Nuit de Décembre, written 
about twelve months after the journey to Italy, referred 
not to George Sand but to another and quite a different 
woman. The story of the Italian journey and its results 
are told under the guise of fiction from two points of view 
in the two volumes called respectively File et Lui and Lut 
et Elle. During Musset’s absence in Italy Fantasio was 
published in the Revue, and not long after his return On 
ne badine pas avec l'Amour appeared in the same way. In 
1835 he produced Lucie, La Nuit de Mai, La Quenowille de 
Barberine, Le Chandelier, La Loi sur la Presse, La Nuit de 
Décembre, and La Confession d'un Enfant du Siècle. The 
last-named work, a prose work, is exceptionally interesting 
as exhibiting the poet’s frame of mind at the time, and 
the approach to a revulsion from the Bonapartist ideas 
amid which he had been brought up in his childhood. 
To the supreme power of Napoleon he in this work attri- 
buted that moral sickness of the time which he described. 
“ One man,” he wrote, “absorbed the whole life of Europe; 
the rest of the human race struggled to fill their lungs 
with the air that he had breathed.” When the emperor 
fell, “a ruined world was a resting-place for a genera- 
tion weighted with care.” 
portant, apart from its high literary merit, as exhibiting in 
many passages the poet's tendency to shun or wildly protest 
against all that is disagreeable or difficult in human life— 
a tendency to which, however, much of his finest work was 
due. In 1836 appeared, amongst other things, Jl ne faut 
Jurer de Rien, a comedy which holds, and is likely long to 
hold, the stage of the Théâtre Francais, and the beginning 
of the brilliant letters of Dupuis and Cotonet on romanti- 
cism. Jl ne faut jurer de Rien is as typical of hig comedy 
work as is Les Caprices de Marianne of the work in which 
à terrible fatality underlies the brilliant dialogue and light 
keen characterization. In 1839 were published the Caprice 
(which afterwards found its way to the Paris stage through, 
in the first instance, the accident of Madame Allan the 
actress hearing of it in a Russian translation) and some of 
the Nouvelles. In 1839 he began a romance called Le Poéte 
Déchu, of which the existing fragments are full of passion 
and insight. In 1840 he passed through a period of feel- 
ing that the publie did not recognize his genius—as, 
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indeed, they did not—and wrote a very short but very strik- 
ing series of reflexions headed with the words “ A trente 
Ans,” which Paul de Musset published in his Life. In 
1841 there came out in the Revue de Paris Musset’s Le 
Rhin Allemand, an answer to Becker's poem which appeared 
in the Revue des Deux Mondes. This fine war-song made 
a great deal of noise, and brought to the poet quantities of 
challenges from German officers. Between this date and 
1845 he wrote comparatively little. In the last-named year 
the charming * proverbe" Jl faut qu'une Porte soit ouverte 
ou fermée appeared, In 1847 Un Caprice was produced at 
the Théátre Francais, and the employment in it of such a 
word as ** rebonsoir " shocked some of the old guard of the 
old school. In 1848 Jl ne faut jurer de Rien was played at 
the Theatre Français, and the Chandelier at the Théâtre 
Historique. Between this date and 1851 Bettine was pro- 
duced on the stage and Carmosine written ; and between 
this time and the date of his death, from an affection of the 
heart, in May 1857, the poet produced no large work of 
importance. ; 
Alfred de Musset now holds the rank which Sainte-Beuve first 
accorded, then denied, and then again accorded to him as a poet of 
the first rank. He had genius, though not genius of that strongest 
kind which its possessor can always keep in check, His own char- 
acter worked both for and against his success asa writer. His very 
weakness and his own consciousness of it produced such beautiful 
work as, to take one instance, the Nuit d'Octobre, but it too often 
prevented him, from one cause or another, from producing any work 
at all. His Nouvelles are extraordinarily brilliant; his poems are 
charged with passion, fancy, and fine satiric power ; in his plays he 
hit upon a method of his own, in which no one has dared or availed 
to follow him with any closeness. He was one of the first, most ori- 
ginal, and in the end most successful of the first-rate writers included 
in the phrase ‘‘the 1830 period.” The wildness of his life, though 
it cannot be denied, has probably been exaggerated ; and it has 
lately been suggested by M. Arséne Houssaye that the symptoms 
of the heart disease which caused his death may sometimes have 
been mistaken for the symptoms of intoxication. His brother Paul 
de Musset has given in his Biographie a striking testimony to the 
finer side of his character. In the later years of his life Musset was 
elected, not without some difficulty, a member of the French Aca- 
demy. Besides the works above referred to, the Nowvelles et Contes 
and the GZuvres Posthumes, in which there is much of interest 
concerning the great tragic actress Rachel, should be specially 
mentioned. Musset has had no successor in France either as a 
poet or as a dramatist. (VTH E) 


MUSTARD. The varieties of mustard-seed of com- 
merce are produced from several species of the Cruciferous 
genus Brassica, Of these the principal are the Black 
or Brown Mustard, Brassica nigra (Sinapis nigra, L.), the 
White Mustard, Brassica alba, and the Sarepta Mustard, B. 
Juncea. The finest qualities of Black and White Mustard 
are cultivated in the eastern counties of England. The 
former is a plant requiring a rich soil and much care in 
its treatment, but its seeds, which are very minute, weigh- 
ing not more than one-fiftieth of a grain, are the most 
valuable for commercial purposes. The peculiar pungency 
and odour to which mustard owes much of its value are 
due to an essential oil developed by the action of water on 
two peculiar chemical substances contained in the black 
seed. These bodies are à compound termed by its dis- 
coverers myronate of potassium, but since called sinigrin, 
Ci 4 Hi4KNS,0;,, and an albuminoid body, myrosin. The 
latter substance in presence of water acts as a ferment on 
sinigrin, splitting it up into the essential oil of mustard, 
à potassium salt, and sugar. It is worthy of remark that 
this reaction does not take place in presence of boiling 
water, and therefore it is not proper to use very hot water 
in the preparation of mustard. Essential oil of mustard 
is in chemical constitution an iso-sulphocyanate of allyl 
C,H,NS. It is prepared artificially by a process, discovered 
by Zinzin, which consists in treating bromide of allyl with 
sulphocyanate of ammonium and distilling the resultant 
sulphocyanate of allyl. The seed of White Mustard con- 
tains in place of sinigrin a peculiar principle called sinalbin, 
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C,H,,N,S,0;s in several aspects analogous to sinigrin. 
In presence of water it is acted upon by myrosin, present also 
in White Mustard, splitting it up into sulphocyanate of 
acrinyl, sulphate of sinapine, and sugar. Sulphocyanate of 
acrinyl is à powerful rubefacient principle, whence White 
Mustard, although yielding no volatile oil, forms a valuable 
material for cataplasms. The seeds of Brassica juncea 
have the same constitution and properties as Dlack Mustard, 
as a substitute for which they are extensively cultivated 
in Russia. The mustard-seed imported from the East 
Indies is also largely composed of B. juncea. 

Both as a table condiment and as a medicinal substance, 
mustard has been known from a very remote period. 
Under the name of vârv it was used by Hippocrates in 
medicine. The form in which table mustard is now sold 
in the United Kingdom dates from 1720, about which time 
Mrs Clements of Durham hit on the idea of grinding the 
seed in à mill and sifting the flour from the husk. The 
bright yellow farina thereby produced under the name of 
* Durham mustard? pleased the taste of George L, and 
rapidly attained wide popularity. As it is now prepared 
mustard consists essentially of a mixture of black and 
white farina in certain proportions. Several grades of 
pure mustard are made containing nothing but the farina 
of mustard-seed, the lower qualities having larger amounts 
of the white cheaper mustard; and corresponding grades 
of a mixed preparation of equal price, but containing 
certain proportions of wheaten or starch flour, are also 
prepared and sold as * mustard condiment." The mixture 
is free from the unmitigated bitterness and sharpness of 
flavour of pure mustard, and it keeps much better. 

All varieties of mustard-seed contain from 25 to 35 per cent. of a 
bland inodorous yellow-coloured fixed oil, free from pungency and 
with little tendency to become rancid. It is extensively used in 
India for cooking and all ordinary purposes, and is one of the 
ordinary commercial oils of Western countries. The mustard papers 
commonly used as rubefacients and vesicants are made from mustard 
flour entirely deprived of its fixed oil. 

MUTINY. This word, which primarily means a com- 
motion and then an insurrection or sedition, is in English 
military law applied to a sedition in any forces belonging 
to Her Majesty's regular, reserve, or auxiliary forces, or 
navy. Such offences are dealt with by courts-martial, 
which up to the year 1879 derived their authority from 
the annual Mutiny Act (Act for punishing Mutiny and 
Desertion and for the better payment of the Army and 
their Quarters) the maintenance of a standing army in 
time of peace being illegal without the consent of parlia- 
ment. For further details see Mirirary Law and Court 
MARTIAL. 

MUTTRA, a district in the lieutenant-governorship of 
the North-Western Provinces, India, lying between 27° 
14’ and 27° 58’ N. lat. and 77° 19’ and 78° 33’ E. long., 
is bounded on the N. by Aligarh and Gurgáon, on the E. 
by Aligarh, Máinpuri, and Etah, on the S. by Agra, and 
on the W. by Bhartpur state, with an area of 1453 square 
miles. The district consists of an irregular strip of terri- 
tory lying on both sides of the Jumna. The general level 
is only broken at the south-western angle by low ranges 
of limestone hills, The eastern half consists for the most 
part of a rich upland plain, abundantly irrigated by wells, 
rivers, and canals, while the western portion, though rich 
in mythological association and antiquarian remains, is 
comparatively unfavoured by nature. The crops are 
scanty, and the larger forest trees are not found. For 
eight months of the year the Jumna shrinks to the dimen- 
sions of a mere rivulet, meandering through a waste of 
sand. During the rains, however, it swells to a mighty 
stream, a mile or more in breadth. Till recently nearly 
the whole of Muttra consisted of pasture and woodland, 
but new roads constructed as relief works in 1837-38 have 
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thrown open many large tracts of country, and the task of 
reclamation has since proceeded rapidly. 


The census of 1881 returned the population of Muttra at 671,690 
(males 360,967, females 310,723), Hindus numbering 611,669 and 
Mohammedans 58,088. There were only 65 native Christians. 
The population of the three municipal towns in 1881 was as 
follows :—Muttra, 55,016 ; Brindaban, 21,467 ; and Kosi, 11,231. 
In 1881-82, 1048 square miles were returned as cultivated, 172 as 
cultivable, and 103 as uncultivable. Jodr and cotton form the 
Principal staples for the autumn (kharif) harvest, while gram and 

arley are the chief grains grown for the spring (rabi) harvest. 
Sugar-cane, tobacco, indigo, and vegetables are all but unknown. 
The mass of the population is fairly well off, and the peasantry aro 
described as being in better circumstances than those of neighbour- 
ing districts. Great extremes of temperature occur, the cold of 
winter being comparatively excessive, while hot winds blow from 
the west with great violence during April, May, and June. The 
average rainfall for the ten years Ro 1869 was 23:6 inches, 

The central portion of Muttra district forms one of the most 
sacred spots in Hindu mythology. A circuit of 84 kos around 
Gokul and Brindaban bears the name of the Braj-Mandal, and 
carries with it many associations of the earliest Aryan times. Here 
Krishna and his brother Dalaráma fed their cattle upon the plain ; 
and numerous relies of antiquity in the towns of Muttra, Gobard- 
han, Gokul, Mahában, and Brindaban still attest the sanctity with 
which this holy tract was invested. During the Buddhist period 
Muttra became a centre of the new faith. After the invasion of 
Mahmúd of Ghazni the city fell into insignificance till the reign of 
Akbar ; and thenceforward its history merges in that of the Jats 
of Bhartpur, until it again acquired separate individuality under 
Suraj Mall in the middle of the last century. The Bhartpur chiefs 
took an active part in the disturbances consequent on the declining 
power of the Mughal emperors, sometimes on the imperial side, and 
at others with the Mahrattas. The whole of Muttra passed under 
British rule in 1804. 


MurrRA, chief town and administrative headquarters 
of the above district, is situated on the right bank of the 
Jumna, about 30 miles above Agra, in 27° 30’ N. lat. and 
77° 43’ E. long., with a population (1881) of 55,016, viz., 
males 28,769, and females 26,247. 

It is an ancient town, mentioned by Fa Hian as a centre of 
Buddhism about 400 a.p.; his successor Hiouen Thsang, about 
650, states that it then contained twenty Buddhist monasteries 
and five Brahmanical temples. Muttra has suffered more from 
Mohammedan sack and plunder than most of the towns of northern 
India. It was sacked by Mahmúd of Ghazni in 1017-18; about 
1500 Sultan Sikandar Lodi utterly destroyed all the Hindu shrines, 
temples, and images ; and in 1636 Shah Jahan appointed a governor 
expressly to **stamp out idolatry.” In 1669-70 Aurangzeb visited 
the city and continued the work of destruction. Muttra was again 
captured and plundered by Ahmad Shah with 25,000 Afghan 
cavalry in 1756. Thetown still forms a great centre of Hindu devo- 
tion, and large numbers of pilgrims flock annually to the festivals. 


MUZAFFARGARH, a district in the lieutenant-gover- 
norship of the Punjab, India, lying between 29° 1’ and 30° 
46’ N. lat. and 70° 33’ and 71° 49’ E. long., is bounded on 
the N. by Dera Ismail Khan and Jhang districts, on the E. 
and S.E. by the Chenáb river, and on the W. by the Indus, 
with an area of 3136 square miles, It occupies the extreme 
southern apex of the Sind Ságar Doáb, the wedge-shaped 


_tract between the Indus and the Five Rivers or Panjnad. 


The district stretches northward from their confluence in 
a narrow ridge of land, gradually widening for about 120 
miles, until at its northern border it is 55 miles broad. 
In the northern half of the district is the wild thal or 
central desert of the Sind Ságar Doáb, an arid elevated 
tract with a width of 40 miles in the extreme north, 
which gradually contracts until it disappears about 10 
miles south of Muzaffargarh town. Although apparently 
a tableland, it is really composed of separate sandhills, 
with intermediate valleys lying at a lower level than that 
of the Indus, and at times flooded. Scattered amid this 
waste of sand-heaps are a few good plots of land, which 
the industry of the Jat cultivators has appropriated. The 
border strips fringing the thal towards the rivers are also 
for the most part under cultivation. South of the thal, 
the country consists of rich and productive lands, out of 
the reach of excessive flooding and at the same time within 
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reach of easy irrigation. But in the extreme south the 
floods from the two rivers spread at times over the whole 
intervening tract. On abating they leave luxuriant pastur- 
age; and, if the subsidence takes place sufficiently early, 
magnificent crops of wheat, pease, and other grain are raised 
in the cultivated portion. ‘The towns stand on high sites or 
are protected by embankments ; but the villages scattered 
over the lowlands are exposed to annual inundations, during 
which the people abandon their grass-built huts and take 
refuge on wooden platforms attached to each house. 
Throughout the cold weather large herds of camels, be- 
longing chiefly to the Povindah merchants of Afghánistán, 


graze upon the sandy waste. 

The census of 1881 returned the population at 338,605 (males, 
184,510, females 154,095), viz., 292,476 Molhammedaus, 43, 297 
Hindus, 2788 Sikhs, 33 Christians, and 44 **others." The district 
contains only one town with a population exceeding 5000—namely, 
Kot Adu or Parhar (5552) Muzatfargarh, the headquarters station, 
has only 3136 inhabitants. The area under cultivation in 1881 
was returned at 397,529 acres, of which 279,103 were irrigated by 
government works, and 118,376 by private individuals. The areas 
under the different crops in 1881-82 were rice 38,589 acres, wheat 
193,749, great millet 15,915, spiked millet 15,431, barley 11,450, 
pease 32,388, gram 7959, masúr 6382, and tobacco 655. Most of 
the land is cultivated by the proprietors themselves ; and the rents, 
where they exist, are almost universally paid in kind. Trade is 
mainly in the hands of Povindah inerchants. The district is un- 
usually hot and dry, the average rainfall for the seven years ending 
1872-73 being only 5:9 inches. 

Muzaffargarh possesses hardly any distinct annals of its own, 
having always formed part of MULTAN (4.v.). 


MUZAFFARNAGAR or MozUFFERNUGGER, a district 
in the lieutenant-governorship of the North-Western 
Provinces, India, lying between 29° 11’ and 29° 45’ N. 
lat. and 77° 3’ and 78° 10’ E. long., is bounded on the N. 
by Saháranpur, on the E. by the Ganges, on the S. by 
Meerut, and on the W. by the Jumna, with an area of 
1656 square miles. It lies near the northern extremity of 
the Doáb or great alluvial plain between the Ganges and 
the Junina, and shares to a large extent in the general 
monotony of that level region. A great portion of the 
area is sandy and unfertile, but under irrigation the soil 
is rapidly improving, and in many places the villages have 
succeeded in introducing a high state of cultivation. 

The census of 1881 returned the population at 758,444 (males 
409,436, females 319,003). The excessive proportion of males is 
doubtless due to the practice of female infantieide, which Govern- 
ment has done all in its power to suppress. In 1874 no less than 
ninety-four villages were still on the '*proclaimed " list under 
the Infanticide Act. Hindus numbered 535,218, Mohammedans 
213,812, Christians 54, and Buddhists 9330. The population of 
the four municipal towns in 1881 was as follows—Muzaffarnagar 
(the chief town and administrative headquarters), 15,080 ; Kairana, 
18,374; Kandhla, 11,109; Shamli, 7359. Out of a total area of 
1,059,910 acres in 1881-82, 707,394 were returned as under culti- 
vation. In the rabi harvest the chief crops are wheat, barley, 
millet, and n The kharif or autumn crops include the above 
grains, together with sugar-cane, cotton, and indigo. Irrigation 
was afforded in 1881-82 by one or other of the great canals to 
219,121 acres. The condition of the peasantry is comfortable, and 
the village communities are prosperous and intelligent. Most of 
the land is cultivated by husbandmen with rights of occupancy ; 
the number of tenants-at-willis rapidly declining. Rents are more 
frequently paid in kind than in cash. Before the opening of the 
canals Muzaffarnagar was liable to famines caused by drought ; but 
the danger from this has been minimized by the spread of irriga- 
tion. Its trade is confined to the raw materials it produces, The 
climate of the district is comparatively cool owing to its proximity 
to the hills ; and the average rainfall is about 29 inches. 

Hindu tradition represents Muzaffarnagar as having formed a 
pan of the Pandáva kingdom of the Mahábhárata ; authentic 

istory, however, dates from tlie time of the Moslem conquests in 
the 13th century, from which time it remained a dependeney of 
the various Mohammedan dynasties which ruled at Delhi until the 
practical downfall of the Mughal empire in the middle of the last 
century. In 1788 the district fell into the hands of the Mahrattas. 
After the fall of Aligarh, the whole Doáb as far north as the Siwálik 
hills passed into the hands of the British without a blow, and Mu- 


zaflarnagar became part of Saharanpur. It was created a separate 
jurisdiction in 1824, 
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MUZAFFARNAGAR, chief town and administrative head- 
quarters of the above district, is situated on the military 
road from Meerut to Landaur in 29° 28’ N. lat. and 77° 
44’ E. long. The population in 1881 was 15,080, of whom 
8814 were males and 6266 females. It is a closely-built 
town, crowded with small lanes, and was founded in 1633. 
It is now a station on the Sind, Punjáb, and Delhi Rail- 
way, and has a considerable trade in agricultural produce. 


MUZAFFARPUR or MozUFFERPORE, a district in the 
lieutenant-governorship of Bengal, India, lying betwecn 25* 
30’ and 26° 51' N. lat. and 84^ 55' and 85° 58' E. long., is 
bounded on the N. by Nepál, E. by Darbhangah, on the 
S. by Patná, and W. by Sáran and Champáran distriets, 
with an area of 3004 square miles. It was formed in 
January 1875 out of the great district of Tirhut, which 
up to that time was the largest and most populous district 
of lower Bengal. Of its six subdivisions, the three eastern 
were in January 1875 formed into the new district of 
Darbhangah, and the three western —Muzaffarpur, Hájipur, 
and Tájpur—into the district of Muzaffarpur. i 

The census of 1881 returned the inhabitants at 2,582,060 (males 
1,265,731, females 1,316,329), viz., Hindus 2,265,380, Mohammedans 
316,308, Europeans 140, mixed races 48, native Christians 179. 
The cultivated area amounts to 1,435,859 acres, of which 762,830 


are under rice. Muzaffarpur suffered severely from the famines of 
1866 and 1874. 


MUZAFFARPUR, chief town and administrative head- 
quarters of the above district, is situated on the right or 
south bank of the Little Gandak river in 26° 7' N. lat. and 
85° 26' E. long., with a population (1881) of 42,460. The 
town is clean, with many broad and well-kept streets; it 
has a good collectorate and court-houses, jail, dispensary, 
and several good schools. A large trade is carried on both 
by road and river. The town, however, is liable to inun- 
dation, and suffered severely from this cause in 1871. 

MUZIANO, Grronamo (1528-15901), an eminent Italian 
painter, was born at Acquafredda near Brescia in 1528. 
Under Romanino, an imitator of Titian, he studied his 
art, designing and colouring according to the principles of 
the Venetian school But it was not until he had left his 
native place still in early youth, and had repaired to 
Rome about 1550, that he came into notice. There his 
pictures soon gained for him the surname of J/ Giovane 
de’ Paesi (“the young man of the landscapes”) ; chestnut- 
trees are predominant in these works. He next tried the 
more elevated style of historical painting. He imitated 
Michelangelo in giving great prominence to the anatomy 
of his figures, and became fond of painting persons ema- 
ciated by abstinence or even disease. His great picture of 
the Resurrection of Lazarus at once established his fame. 
Michelangelo praised it, and pronounced its author one 
of the first artists of that age. It was placed in the 
church of Santa Maria Maggiore, but was afterwards 
transferred to the Quirinal palace. Muziano, with dogged 
perseverance (at one time he shaved his head, so as not to 
be tempted to go out of doors), continued to proceed in 
the path on which he had entered. He grew excellent in 
depicting foreign and military costumes, and in introduc- 
ing landscapes into his historical pieces after the manner 
of Titian. Mosaic working also occupied his attention 
while he was employed as superintendent at the Vatican ; 
and it became under his hands a perfect imitation of 
painting. His ability and industry soon gained for him 
a handsome fortune. Part of this he expended in assisting 
to found the Academy of St Luke in Rome. He died in 
1590, or, according to another authority, in 1592, and was 
buried in the church of Santa Maria Maggiore. 

Many of Muziano's works are in the churches and palaces of 
Rome; he also worked in Orvieto and Loreto. In Santa Maria 


degli Angeli, Rome, is one of his chief works, St Jerome preaching 
to Monks in the Desert; his Circumcision is in the church of the 
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Gesh, his Ascension in the Araceli, and his St Francis receiving 
the Stigmata in the church of the Conception. A picture by him, 
representing Christ washing the feet of his disciples, is in the 
cathedral of Rheims. 


MYCENZE, one of the most ancient cities of Greece, 
was situated in the north-eastern extremity of the fertile 
Argive plain—g xo "Apyeos tmroBérow, Its situation is 
exceedingly strong, and it commands all the roads leading 
from Corinth and Achaia into the Argive plain ; this fact, 
combined with its distance from the sea, shows that the 
city was founded by a race which came from the direction 
of Corinth and not by immigrants landing on the coast. 
The walls of Mycenz are the greatest monument that 
remains of the Heroic age in Greece; part of them is similar 
in style and doubtless contemporary in date with the walls 
of the neighbouring town Tiryns, but other parts seem to 
be the work of a rather later time. There can therefore 
be little doubt that the two towns were the strongholds of 
à single race, Tiryns commanding the sea-coast and 
Mycenz the inner country. The city of Argos, on the 
other hand, has no remains to connect it with this early 
AMycenzean race; and legend tells of the rivalry between 
the dynasties of the Pelopide at Mycenz and of the 
Pretide at Argos. The long warfare between the two 
cities lasted till 468 B.c., when Mycenze was dismantled 
and its inhabitants dispersed. The city never revived ; 
Strabo asserts that no trace of it remained in his time, but 
Pausanias describes the ruins. 


Subjoined are the most important monuments. 1. The ‘ Trea- 
suries " of Atreus and his sons, as Pausanias calls them. They were 
subterranean buildings of beehive shape, in the side of the hill south- 
west of the city ; one of them is still almost perfect. A sloping 
passage, dpduos, led to the doorway, with its ornamented columns, 
at the base of the building. The great circular chamber inside was 
probably covered with plates of bronze ; a door in one side admitted 
to a second smaller chamber. Such buildings, which are found in 
other parts of Greece—c.g., Orchomenus, Sparta, Attica, Ioleus, &c.— 
were undoubtedly the sepulehres of noble families. 

2. The graves discovered by Dr Schliemann in 1876 within the 
city wall. They are enclosed within a circular mepíBoXos with a 
single entrance, and the place was therefore a holy place in the 
ancient Mycenean time; on the other hand the part of the city 
wall which encloses them is a later addition to the original wall. 
At some period before 468 B.c. this addition was built; before that 
time the mepíSoXos was outside the wall. Some heroes of the race 
were worshipped here by the ancient inhabitants, but their names 
are not recorded by any trustworthy authority. In the time of 
Pausanias, six centuries after Mycen:e was destroyed, local legend 
maintained that these were the graves of Atreus, Agamemnon, 
Cassandra and her children, and Eurymedon ; but it is uncertain 
whether this was the original legend, or a later tale that grew under 
the influence of Greek literature. 

3. The Lion-Gate. The principal entrance to the city is 
approached by a ópóuos, flanked on each side by the city wall and 
leading up to a gateway. Over the entrance is placed a triangular 
slab of stone on which are earved two lions in relief; they are 
rampant, facing one another, but separated by an upright column. 
The art of this relief shows no resemblance to archaic Greek art; 
it is foreign in character, the work of an immigrant race, whieh 
brought with it a well-developed civilization. 

Greek legend always maintains that the Pelopide of Mycenæ 
came from Phrygia, and this is eorroborated by the evidence of 
archeology. The objects found in excavations, and the sculptured 
ornament on the doorways of the ** Treasuries” and over the Lion- 
Gate, all point to foreign influence and particularly to Asia Minor. 
The same type of the two lions and the column has been recently 
found over the entrance to a colossal sepulchre in the roeks near the 
south-western corner of the Sangarius valley in Phrygia. Legend 
and remains alike show that a rich and powerful dynasty of foreign 


origin ruled at Mycene ; the only early remains in the Greek world . 


that equal them in interest are the ruins of ancient Troy. It is 
precisely these two cities which are described in the Homeric poems 
as the two great cities of the Greek world. 


MYDDLETON, Sir Hvcn (c. 1555-1631), the projector 
of the New River scheme for supplying London with 
water, was the sixth son of Richard Myddleton, governor 
of Denbigh Castle in the reigns of Edward VL, Mary, 
and Elizabeth. Hugh Myddleton became a goldsmith in 
London, occupying a shop in Bassihaw (now Basinghall) 
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Street, and he is also mentioned in the records of Denbigh, 
for which he was chosen M.P. in 1603, as a merchant 
adventurer. In the state papers there is an entry of 
£250 paid to him for a jewel supplied to the queen. In 
connexion with his business as goldsmith Myddleton 
worked silver and lead mines in Cardiganshire, and in this 
way obtained the practical knowledge of engineering which 
enabled him to put in operation his scheme for supply- 
ing London with water (see Lonpoy, vol xiv. p. 825). 
In recognition of his services he was created a baronet by 
James I. in 1622; but pecuniarily the enterprise was a 
complete failure. Myddleton died 10th December 1631, 
and was buried in the churchyard of St Matthew, Friday 
Street, London. See Pinks, History of Clerkenwell. 

MYELITIS (pveAds, marrow) is a disease which by in- 
flammation induces destructive changes in the tissues com- 
posing the spinal cord. In the acute variety the nerve ele- 
ments in the affected part become disintegrated and softened, 
but repair may take place ; in the chronic form the change 
is slower, and the diseased area tends to become denser 
(sclerosed), the nerve-substance being replaced by connect- 
ive tissue. Myelitis may affect any portion of the spinal 
cord, and its symptoms and progress will vary accordingly. 
Its most frequent site is in the lower part, and its exist- 
ence there is marked by the sudden or gradual occurrence 
of weakness of motor power in the legs (which tends to 
pass into complete paralysis), impairment or loss of sensi- 
bility in the parts implicated, nutritive changes affecting 
the skin and giving rise to bed-sores, together with bladder 
and bowel derangements. In the acute form, in which 
there is at first pain in the region of the spine and much 
constitutional disturbance, death may take place rapidly 
from extension of the disease to those portions of the cord 
connected with the muscles of respiration and the heart, 
from an acute bed-sore which is very apt to form, or from 
some intercurrent disease. Recovery to a certain extent 
may, however, take place ; or, again, the disease may pass 
into the chronic form. In the latter the progress is usually 
slow, the general health remaining tolerably good for a 
time, but gradually the strength fails, the patient becomes 
more helpless, and ultimately sinks exhausted, or is cut off 
by some complication. The chief causes of myelitis are 
injuries or diseases affecting the spinal column, extension 
of inflammation from the membranes of the cord to its 
substance (see MENINGITIS), exposure to cold and damp, 
and occasionally some pre-existing constitutional morbid 
condition, such as a fever. Any debilitating cause or 
excess in mode of life will act powerfully in predisposing 
to this malady. The disease is most common in adults. 
The treatment for myelitis in its acute stage is similar 
to that for spinal meningitis. When the disease is chronic 
the most that can be hoped for is the relief of symptoms 
by careful nursing and attention to the condition of the 
body and its functions. Good is sometimes derived from 
the employment of electricity, and the use of baths and 
douches to the spine. 

MYNPOOREE. See MArnrvri. 

MYRIAPODA. The Myriapoda or Centipedes are 
usually treated of in text-books as one of the classes of 
the group Arthropoda, being associated in that group with 
the Crustacea, Arachnida, and Insecta as equivalent divi- 
sions of the animal kingdom. In consequence, however, of 
recent evidence which points to a community of origin of 
all the Tracheate forms apart from that of the Crustacea, 
it is probably more natural to divide the Arthropoda (with 
the exception of certain minor groups of obscure affinities) 
into two classes, one consisting of the Crustacea, the other 
of the Tracheata. If this plan of classification be adopted, 
the Myriapoda form a sub-class of the Tracheata. It is 
necessary that the peculiar contrast in structure between 
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the remarkable genus Peripatus and all other Tracheata 
should be clearly indicated in any systematic arrangement. 
Peripatus, an account of which, in consequence of its im- 
portant relations to the Myriapoda, is given in the present 
article, has been variously placed by systematists as con- 
stituting a separate class of the Arthropoda, the “ Pro- 
tracheata," or as worthy of higher or lower rank than 
indicated by such position. It will be regarded here as 
representing a special sub-group of the Tracheata—the 
Protracheata as opposed to the remaining Tracheates or 
Eutracheata—thus :— 


Class— 
CRUSTACEA. 
Arthropoda. Group— Sub-class— 
Class— Protracheata. Peripatidea. 
TRACHEATA. Sub-class— 
Gronp— Myriapoda. 
Eutracheata. Insecta. 
Arachnida. 


Linnzus included the Myriapoda in his Insecta Aptera, 
together with the Crustacea and Arachnida. In 1779 
Fabricius first separated the Myriapoda as a distinct order 
under the name Mitosata, but still retained several separate 
orders of Crustacea as equivalent. In 1796 Latreille 
divided the Aptera of Linnzeus into seven orders, one of 
which was constituted by the Myriapoda (so first named 
by him), but he included with them the Isopoda. In 1800 
Cuvier and Lamarck first separated Linnzeus’s Insecta into 
three primary natural classes, creating the Crustacea and 
retaining as the two others the Arachnida and Insecta. 
In 1825 Latreille, finally following Leach (1815), set up 
the Mytiapoda as a fourth class, separating them from the 
Insecta connected with them. Subsequently the class 
Myriapoda was a constant source of controversy amongst 
naturalists, and many attempts were made to overthrow 
it altogether. Thus the Myriapoda were connected by 
Macleay with the Insecta, and also by Kirby in 1826, 
further by Burmeister in 1837, and by Von Siebold with 
Crustacea in 1848. 

The ProrracneaTaA may be defined as— 

Tracheata with imperfectly -jointed appendages, and 
numerous stigmata indefinite in number, scattered in 
various regions of the body; the first pair of post-oral 
appendages only modified to act as jaws; the second pair 
rudimentary, bearing the opening of the duct of a slime- 
gland; remaining pairs numerous, all alike ; ambulatory 
legs, each provided with a pair of claws; no definite infra- 
cesophageal nerve-ganglion ; ventral nerve-cords imperfectly 
ganglionated, widely divaricated, united posteriorly dorsad 
of the rectum ; complicated segmental organs present, open- 
ing at the bases of the legs; arch-enteron in the embryo 
formed by invagination ; a wide slit-like blastopore formed 
in the embryo, which gives rise to the mouth anteriorly 
and anus posteriorly, 


The sole representatives of this group of the Tracheata are theseven 
or eight known species of the genus Peripatus (fig. 1). These are soft- 


Fic, 1.—Large adult example of Peripatus capensis of natural size. 
Moseley.) 


(From 


bodied animals very like lepidopterous caterpillars in form, of a brown 
or blackish colour, with a series of pairs of short conical legs placed 
laterally at equal intervals along the entire length of the ventral 
surface behind the month. The legs in advanced embryos show a 
distinct division iuto five joints by transverse constrictions, but in 
the adults this jointing is much obscured. The skin not being 
protected by chitinous plates, but only by fine papille armed 
with chitine, no definite hinge-joints are formed comparable to 
those so usnally present in other Tracheata. The terminal joint of 
each leg or foot is provided with a pair of curved claws. The num- 
ber of legs present varies in the different species. The head bears a 
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pair of simple eyes and a pair of antennw composed of very numer- 
ous joints. The first pair of legs, which in the embryo closely 
resembles those developed behind it (fig. 
2), becomes in the process of development g 
turned in in front of the month, and its 
claws become modified into a pair of sickle- 
shaped toothed jaws which work against 
one another in front of the mouth, and are 
completely enclosed in the adnlt in a wide 
bnecal cavity. ‘This cavity opens to the 
exterior ventrally on the under side of the. 
head by the buccal aperture, which is oval 
in form and is surrounded by tumid lips, 
and has often been described as the month, 
although the true mouth lies within the 
buccal cavity underneath the jaws (figs. 
3, 4). 

The second pair of appendages of the em- 
bryo becomes converted in the adult into 
a pair of short IMS. tee oral papille, 
which bear at their tips the openings of a 
pair of large glands secreting a viscid snb- 
stance. Respiration is effected in Peripatus 
by means of an immense number of small 
tracheal tufts. Each of these tufts consists 
of a short tubular chamber or sac, opening 
at one end, which is narrowed, to the ex- 
terior by a minute simple aperture (stigma) 
in the cuticle, and provided at its opposite 
enlarged extremity with a tuft of very fine Fic. 2. — Early embryo of 
air-tubes. In these fine tracheal tubes only Peripatus capensis un- 

d ORT à : eoiled (from Balfour, after 
a very faint indication of an pur ect Spiral Moseley. a, antennm; 
thickening of the chitinous lining mem- c, procephalie lobe; i, 
brane can be detected. The tnbes are, intestine; o, mouth ; 1, 2, 
with very rare exceptions, unbranched ; $9 &c. post-oral append- 
they are freely distributed to the various ^" - 
muscles, viscera, &c. These tracheal tnfts closely resemble in 
strueture those of the Diplopod Myriapoda, but their disposition 
differs from that occurring in 
all other Tracheata. Instead \ 
of a definite small number of 
stigmata only being present, 
placed in definite positions on 
the successive somites, an in- 
definite number is present in 
Peripatus. Certain of these 
are scattered irregularly over 
the whole body-surface, whilst 
others are concentrated more 
or less thickly in a donble 
row on each side of the dorsal 
median line, in a correspond- ‘ 
ing double ventral row, and Piz 3 Verte view of the head ofa mor 
further on the anterior and (from Balfour, "os Mis) e, ae 3 
posterior aspects of the legs thickening of epiblast of procephalie lobe 
and round the bases of the 


to form supra-cesophageal ganglion ; m, 
legs. A series of segmental process from procephalie lobe growing 
organs is present, a pair for 


over the first post-oral appendage ; o, 

l! mouth ; 1 and 2, first and seeond pairs of 
each pair of legs. They are 
coiled tubes opening at one 


post-oral appendages, beeoming later the 
jaws and oral papille respectively. 

end into the body cavity and at the other to the exterior at the 

bases of the legs on their inner or ventral aspects. 

The nervous sys- 
tem consists of a 
pair of supra-ceso- 

hageal ganglia 

used together in 
the middle line, 
from which arise 
the ventral cords, 
which remain 
widely divaricated 
throughout the 
length of the body 
to its hinder ex- 
tremity, where 
they unite above 
the dorsal surface 


à 


ofthe rectum. The Fic. 4.—Ventral view of a head of an embryo Peripatus 


at an advanced stage of development (from Moseley). 
The figure shows the jaws (the modified pair of elaws 
of the first pair of appendages) turned in towards 
the month, the dark spot between them, whieh to- 
gether with them is enclosed by the wall of the buc- 
cal cavity. The second post-oral appendages or oral 
Tapilli are seen to be distinctly five-Jointed. 


ventral cords ap- 
pear at first mith: 
out ganglionic en- 
largements, but in 
reality rudiment- 
ary ganglionic i 
swellings are present on them corresponding with the origins 
of the nerves for the jaws, oral papillæ, and all the legs. They 
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are connected by fine transverse commissures forming a so-called 
rope-ladder nerve-system. Visceral nerves are present, with an 
arrangement similar to that in Chetopods rather than that found 
in Arthropoda. A dorsal and a ventral blood-vessel are present. 
The. dorsal vessel is, according to Gaffron, a true muscular heart 
provided with a pair of dorsally-placed valvular openings on each 
segment of the body, but without any trace of vessels in connexion 
with these, It lies as in other Tracheata in a pericardial sinus 
formed by a horizontally-stretched septum, and especially approaches 
in its general structure the corresponding organ of Diplopoda. 

The ovary in the female is closely similar to that of Lithobius in 
structure. The animal is viviparous, and the pair of long oviducts 
function as uterus. In the male the spermatozoa are long and 
filiform, exactly like those of Lithobius. They are actively mobile, 
and perform exactly the same movements as those of Lithobius, and, 
as in that genus, are formed into rod-like spermatophores. 

In its embryological development, which cannot here be followed, 
conclusions as to the affinities of Peripatus with the Tracheates 
receive strong confirmation. Early embryos of Peripatus bear a 
remarkable resemblance to those of scorpions, spiders, and Myria- 
pods, and the mode of formation of the procephalic lobes, nerve- 
system, and limbs is closely similar. The five-jointing of the limbs 
of the embryo of Peripatus is remarkably similar to that occurring 
in embryo spiders, such as Agelena. In one important respect 
the embryonic history of Peripatus differs most remarkably from 
that of all other Tracheata, as far asis known. A large, open, slit-like 
blastopore is, as discovered by Balfour, formed in the very carly 
embryo of P. capensis. This slit closes in its centre, and its ante- 
rior extremity apparently remains permanently open as the mouth, 
whilst its posterior region persists as the anus. In the embryos 
of other Tracheates the only representative of this no doubt ancestral 
mode of development surviving is the so-called mesoblastie groove. 

The species of Peripatus live in moist places, in hollows in de- 
cayed wood, and under stones and logs. The animals walk with 
a gait similar to that of caterpillars, with their bodies completely 
supported from the ground by their legs. When irritated they 
eject from their oral papille fine jets of the viscid slime secreted by 
their slime-glands. These fine jets form networks of fine threads, 
looking like a spider’s web, which cling to the fingers with the 
tenacity of bird-lime. The New Zealand species is said to catch 
insects for food by means of these slime-jets. The animals roll 
themselves up like Julus when quiescent. They appear to be noc- 
turnal in habits. 


The group FUTRACHEATA may be thus defined— 

Tracheata of various form, usually with completelyjointed 
appendages; never bearing diffuse stigmata indefinite in 
number, but with not more than two pairs on each somite ; 
ventral nerve-cords closely approximated, with well-marked 
infra-cesophageal ganglion, never united posteriorly dorsad 
of the anus; no segmental organs present; no blasto- 
pore formed in the embryo; mouth and anus formed as 
a stomodzeum and a proctodzeum respectively. 

The sub-class MvRtiAPODA may be defined as follows— 

Eutracheata with a head distinctly separate from the 
numerous closely similar posterior somites, with a pair of 
antennz and two pairs of jaws; with numerous similar 
jointed walking legs ; Malpighian tubes present. 

The Myriapoda, like Peripatus, approach the Annelids 
in having elongate bodies, either cylindrical or more or less 
flattened, composed of numerous similar joints or somites. 
They bear numerous pairs of walking legs on the somites 
posterior to the head, and in this particular differ most 
markedly from all insects except some of the most primitive 
forms, such as the Campodeida, which approach them by 
the possession of rudimentary abdominal legs, and with 
which, as will be described, they are possibly connected to 
some extent by such a form as Scolopendrella. Some forms 
(Glomeride) most remarkably resemble woodlice in shape, 
and hence Latreille’s connexion, already referred to, of the 
Myriapoda with the Isopodous Crustacea. The head of 
Myriapoda is very like that of Insecta, and bears a single 
pair of antennz, the eyes when present, and two pairs of 
jaws. The first pair of jaws, the stout toothed mandibles, 
are, as in insects, always devoid of palps, but in nearly all 
cases they are jointed, a primitive condition not occurring in 
insects. The second pair, the maxille, are fused together 
to form a sort of under-lip. In one aberrant family ( Poly- 
zonida) the mouth parts are formed into a tubular pricking 
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and sucking apparatus. The body behind the head is 
composed of distinctly separated similar segments, usually 
numerous (in Pawropus nine only). There is no division 
of the body into thoracic and abdominal regions. The 
ventral nerve-cord stretches the entire length of the body, 
and is provided with a ganglion more or less distinct for 
each somite. The first three of its ganglia are fused to- 
gether. Eyes are wanting in some forms, in others they 
are present on the sides of the head as simple ocelli or 
groups of ocelli. In one form only (Scutigera) are they 
compound and faceted. The structure of the ocelli differs 
remarkably from that of the simple eyes of spiders, in 
that the crystalline rods in each ocellus are so placed that 
their axes lie parallel to the plane of the equator of the 
simple lens, at right angles to the optic axis of the eye 
instead of in its direction. They are also not isolated by 
pigment. Grenacher hence concludes that it is impossible 
that any definite image can be formed on the rods, so as to 
convey any impression of it to the retinal cells with which 
they are in connexion. Hence these eyes must discrimi- 
nate only variations in intensity of light. In Scutigera the 
internal structure of the eyes, though closely simulating 
that of the compound eyes of insects in many details, is in 
reality very peculiar and different from that in all other 
Arthropods. The digestive canal is simple and straight, 
except in Glomeridx, and ends in a terminal anus. At the 
commencement of that portion which acts as a rectum, and 
which in the embryo is formed from the proctodzeum, two 
or four long coiled urinary tubes (Malpighian tubes), homo- 
logous with those of insects, open into it. There is a dorsal 
tubular heart, divided into a series of chambers correspond- 
ing with the somites, and, as in insects, contained within 
a blood sinus (pericardium), formed by a horizontal septum 
stretched across the body-cavity, and provided with a series 
of pairs of wing-like muscles (a/a cordis), by which the sinus- 
cavity is dilated. Respiration is effected by means of air- 
tubes or trachez as in insects. In the Diplopoda, except- 
ing the Glomeridz, in which they are ramified as in the 
Chilopoda, these are of essentially the same structure as in 
Peripatus, viz., tufts of unbranched tubes with feebly- 
developed spiral filaments springing from a common short 
sac-like chamber (fig. 5). Four of these sac-like chambers 
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Fic. 5.—Inner view of the sterna of a single segment of Julus londinensis, much 
enlarged to show the structure and arrangement of the tracheal organs (after 
Voges), The two pairs of trachez are seen 1n situ, the posterior pair over- 
lapping the anterior. h, posterior margin of the body-ring (tergum); 7, 
anterior border; between the two lie the two terga ; st, tubular ehamber of 
tracheæ ; t, fine trachea given off from it; ms, respiratory muscle attached 
to tracheal sac ; m, ventral body muscle. 


open on the ventral surface of the body by means of two 
pairs of stigmata on each somite. In the Chilopods wide 
tracheal tubes with well-developed spiral thickening of 
their lining membrane, springing directly from the stigmata, 
freely branching, and often anastomosing like those in in- 
sects, are always present. In all cases single pairs of laterally- 
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placed stigmata only are present on each somite. In the 
aberrant Scolopendrella possibly a single pair of stigmata 
only are present on the sides of the head, and in Scutigera 
there are only seven unpaired stigmata present in the middle 
dorsal line. In this latter form the trachez proceeding 
from the stigmata are very short ; they branch a few times 
dichotomously, and then terminate in blind enlargements. 
From these the air is conveyed throughout the body in 
connexion with the fat bodies and peculiar folds of mem- 
brane as far as into the tarsi, the arrangement thus approach- 
ing somewhat that of the tracheal lungs of Arachnida. Re- 
markable glandular structures provided with ducts opening 
to the exterior occur in various Myriapoda. In all the 
Diplopoda there are rows of apertures placed laterally one 
on each somite on either side of the body, known as foramina 
repugnatoria, because each acts as the opening of the duct 
of a gland producing an acrid offensive fluid, which is dis- 
charged by the animal on irritation. In a species of 
Fontaria, one of the Polydesmidx, as has been recently 
discovered, this secretion contains a chemical body, probably 
benzol and petroleum ether, which readily breaks up into 
prussie acid, and another substance, probably benzaldehyde. 
The animal thus, when irritated, smells strongly of prussic 
acid. Similar glands are wanting in most Chilopods, but 
in Geophilus Gabrielis there are a series of glands opening 
to the exterior by means of a series of perforated chitinous 
plates placed ventrally in the median line, which discharge 
a red fluid, probably of a similar defensive nature. 

The foramina repugnatoria of the Diplopods were by 
early observers mistaken for stigmata, as they correspond 
in position with the stigmata of the Chilopods. It is 
worthy of note that, if Moseley's hypothesis that tracheal 
organs have arisen in evolution as modifications of univer- 
sally scattered cutaneous glands is correct, the lateral fora- 
mina repugnatoria and glands of the Julide may be after 
all to some extent homologous with the lateral stigmata 
and trachez of the Scolopendride, the ventral trachez of 
the Julidæ with the ventral glands of Geophilus Gabrielis, 
whilst the dorsal stigmata of Scutigera represent the sur- 
vival of part of the dorsal trachee of an ancestral form, 
with scattered trachex like Peripatus. In some derived 
forms the glands have survived as trachex in one region 
of the body, in others in another region, in some certain 
of them have remained as glands or reverted to that con- 
dition, in others they have developed into enlarged trachez. 

The generative organs of the Myriapoda are usually 
elongate, unpaired, tubular organs, often with paired ducts, 
always provided with accessory glands, and in the female 
often with a receptaculum seminis. In the Chilopods the 
ducts open at the hinder extremity of the body; in the 
Diplopods on the ventral surface of the third somite pos- 
terior to the head. 

The Myriapoda are usually divided into two orders— 
the Diplopoda and the Chilopoda. Of these the former 
appears to be the most ancient and primitive, as proved 
by its general structure, and especially by that of its 
trachex, and by geological evidence so far as knowledge 
extends. "They may be thus characterized. 


Order Diplopoda (=Chilognatha). 


Myriapoda with bodies circular or semicircular in section ; 
antenne short, of no more than seven joints ; no append- 
ages acting as poison-claws; each somite in the middle 
and hinder region of the body bearing two pairs of legs ; 
a variable small number of anterior somites always bearing 
single pairs only; stigmata ventral, two pairs to each 
somite; tracheal organs tuft-shaped with sac-like main 
tube, not branching or anastomosing ; laterally - placed 
repugnatorial glands present ; a single pair of Malpighian 
tubes present; generative organs opening on the third 
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post-cephalic somite; larvæ at birth provided with only 
three pairs of functionally active legs. 


In the genus Julus, the well-known Millepedes, which may be 
taken as types of this order, the body is nearly cylindrical, slightly 
flattened beneath, and composed of a series of chitinous rings, one 
to each somite, whieh are bevelled off 
at their posterior borders for a certain 
part of their breadth so as to fit each 
within the next succeeding ring (fig. 

6). The rings (‘ terga") are not eom- 

plete, but interrupted by a narrow in- 

terval corresponding with the ventral 

median line, which is closed in each 

ring by a pair of ventral plates (‘‘ ster- i 

na”) placed one in front of the other. 

Each of these ventral plates, except in 

the first four post-oral somites, bears 

a pair of short jointed legs composed 

cach of five joints and a single terminal 

claw, the bases of the legs of opposite 

sides being so closely approximated in 

the middle line as to be in eontact. 

Just in front of the base of each leg is 

a simple stigma communicating with a 

tuft-shaped tracheal organ (fig. 5). 

There are thus two pairs of legs to all 

except the most anterior somites, and 

two pairs of trachee. The mandibles " 

mostly have broad chewing surfaces Xe EDD oma coa of tin struč- 
ture of recent and certain Pal- 
seozoic Diplopoda (after Seud- 
der. 1, cross section of a 
recent; 3, of a Paleozoic Dip- 
lopod ; 2, side view of a somite 
of a recent; 4, of a Paleozoic 
Diplopod. In 1 and 3 the 
space occupied by the sterna 
is indicated by fine lines pro- 
jecting within the rings; it is 

very narrow in 1, broad in 3. 

In 2 and 4 the posterior be- 

velled border of the somites 

lies to the right. In 1 and 2 

of some forms these appendages are the foramina repugnatoria are 

shaped into peculiar short blunt grasp- shown. 

ing hooks, bearing spines on their bases (fig. 7). Of the succeeding 

three somites one (the third post-cephalie) is devoid of legs, and also 

of sternal plates ; the other two bear a single pair of legs each only. 

The remainder of the somites bear each two pairs of legs (hence the 

term Diplopoda), except the seventh post-oral in the male, on which 

a complicated paired copulatory organ, formed out of modifications 


suited to mastication of vegetable mat- 
ter. The maxille of the two sides are 
fused together to form a four-lobed 
plate acting as an under-lip. There 
are no poison-claws as in the Chilo- 
pods, but the leg-shaped appendages 
of the first post-cephalie somite, the 
tergum of which is in most forms en- 
larged and shield-like, are turned to- 
wards the mouth, and probably assist in 
the process of feeding. ln the males 


Fia. 7.—1, head and anterior somites of Siphonophora portoricensis (after Koch). 
2, diagram of the arrangement of the anterior somites and appendages of the 
female Julus londinensis (original). `a, modified tergum of first post-oral somite 
(dorsal-plate or collum); b, short single appendage of same somite, of four 
joints and a claw only, turned towards the mouth; c, single appendage of 
second somite of five joints and a claw like the remaining appendages ; d, third 
or generative somite devoid of appendages and sterna, but bearing the gener- 
ative apertures ; e, single appendage of fourth somite; f, g, dual appendages 
of suceeeding somites. 3, liook-like first post-cephalic appendage of male of 
same attached to its plate of support (= one-half of modificd sternum?). 4, 
mandible of same. 5, the four-lobed plate formed by the fused single pair of 

maxilla. 


of the sterna and other components of the normal somite, is pre 
sent. The form of these copulatory organs varies very much in 
species and genera of Diplopoda, and is of great systematic value. 
In both male and female Julus the generative ducts open by a pair 
of apertures on the ventral surface of the third segment, just behind 
the bases of the seeond pair of legs, the copulatory organs in the 
male being without internal connexion with the ducts of the testis. 

The Jwlidx coil themselves up spirally when at rest or when 
attacked, like Peripatus. The whole of the Diplopods are vegetable 
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feeders. In the tropics very large representatives of the Julidæ 
oceur, especially species of the genus Spirobolus, which do consider- 
able damage in gardens by devouring leaves. In the Polyzonide 
(fig. 7) the mouth parts are formed into a pricking and sucking 
beak or tube. In the Polydesmida tho body is semi-cylindrical in 
section, with the lateral regions of each tergum broadened out into 
a pair of horizontal projecting plates. In 
the Paleozoic Diplopoda, Euphorberia and 
its allies, the terga bore each six stout 
projecting spines, forming rows of spines 
along the body (fig. 6); the sterna en- 
closed one-third of the cireuit of the body 
instead of only an insignificant ventral 
streak as in the Julide. In addition to 
the stigmata there are found on the ven- 
tral aspeet of these fossil forms certain 
paired organs supposed by Seudder, who 
conjectures that these ancient Diplopoda 
may have been amphibious in habits, to 
have given support to gills. In the Glo- 
meridx the body is shortened, of twelve or 
thirteen somites only, and closely simu- 
lates that of the woodlouse in appearance. 
The males of Spherotheriwm, a genus of 
this family, possess a stridulating appara- 
tus at the hinder end of the body 

Very important from a zoological point 
of view are the genera Polyxenus and Pau- 
ropus, the species of both of which are ex- 
tremely small. Polyxenus (fig. 8) is about 
one-twelfth of an inch in length, and has 
fourteen pairs of legs, only the first four Fic. 8.— Ventral view of 
pairs of which are borne on the first four e ees 
post-cephalie somites. The body is covered tual length a little over 
with bundles of hairy scales. In Pauropus  ythofan inch. a, position 
(fig. 9) only nine pairs of legs are present, Of generative openings. 
The antennz are branched at their tips; the first post-cephalic 
somite bears a single pair of legs, the second. post-eephalie a single 


lic, 9.—Enlarged view of Pauropus Iuxleyi. 


(After Lubbock.) 


pair of legs, and the remaining somites, except the posterior which 
bears a single pair, two pairs each. Sir John Lubbock, the dis- 
eoverer of this form, which has many aberrant features besides 
those deseribed above, referred it to a separate order of Myriapods, 


Pauropoda. 
Order Chilopoda. , 

Myriapoda mostly of dorso-ventrally compressed form, 
with long multi-articulate antenne ; with the second pair 
of post-cephalic appendages applied to the mouth as 
poison-claws ; only one sternum and one pair of legs to 
each somite; stigmata lateral (in Scutigera dorsal); tracheal 
organs ramified, not tuft-shaped, often anastomosing ; 
generative openings posterior; larvee born with more than 
three pairs of functionally active legs. 

In Seolopendra (fig. 10) the body is band-like and flattened dorso- 
ventrally. The terga and sterna are nearly flat broad plates of 
chitinous material, connected laterally by more flexible softer skin, 
in which in each somite lies on either side a single stigma. The 
corresponding large ramified tracheal trunks, which are provided 
internally with well-developed spiral filaments, are eonnected on 
each side by lateral longitudinal anastomosing tubes. The antenne 
are many-jointed, long, and tapering ; the head is followed by a 
second compound somite formed of four embryonie somites fused, 
termed the ‘‘ basilar somite,” which is covered by a single enlarged 
shield-like tergum. The legs are borne at the lateral margin of the 
ventral surface, their bases being wide apart; one pair is present to 
every post-basilar somite. The mandibles are provided with sharp 
eutting teeth ; the maxille are fused together in the middle line as 
in Diplopods. They do not form a plate, but in the centre a small 
bilobed proeess only, and bear a pair of soft palps laterally (fig. 11). 
The basilar somite bears as the first pair of post-cephalie appendages 
a pair of palp-like legs turned forwards in front of the mouth, and 
as the second a pair of large powerful limbs, the poison-claws, provided 
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with a pair of eurved claws perforated at their extremities by the 
ducts of poison-glands embedded in the claws and their penultimate 
joints. The basilar somite may bear posteriorly in addition a pair 
of walking legs, but this pair is frequently 
aborted in the adult animal. The last pair of 
legs at the hinder extremity of the body is 
elongated and directed backwards in the line 
of the body posteriorly. The gencrative ducts 
open posteriorly beneath the anus. 

The Chilopoda are all carnivorous, catching 
their prey and killing it by means of the poison- 
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Fig. 10. Fig. 11. 

Fic. 10.—Scolopendra morsitans (after Buffon), a, cephalic tergite ; b, basilar 
tergite; c, first post-cephalic appendage (=third post-oral); d, third post- 
cephalic ; e, antenna; f, second post-cephalie (= poison-claws) ; g, last pair 
of appendages enlarged and directed backwards. 

Fro. 11.—Mouth pairs of Scolopendra morsitans (after Buffon) 1, the poison- 
claws or fourth post-oral appendages ; s, median cutting processes formed by 
the anterior edge of the basilar sterna; 2, one of the mandibles with its 
cutting edge to the left; 3, the maxill: and third post-oral appendages o ; c, 
palp-like maxille ; b, small process formed by their fused bases; 4, ventral 
view of head with jaws removed ; œ, eyes; e, labrum. 

Geophilide, which are without eyes, have very long worm- like 

bodies, composed of very numerous segments. They live gregari- 

ously in moist earth. In Lithobius, the commonest British Cen- 
tipede, the somites are unequal in size, there being nine larger and 
six smaller terga and fifteen legs composed each of six joints and 

a claw. The genus Seutigera and its allies form a remarkable 

family, Seutigerida (fig. 12), in which the antenne are bristle-like 

and as long as the body, and the legs are extremely long, increasing 
in length towards the hinder end of the body. The peculiarities 


Fro. 12.—A. Scutigera rubrolineata (after Buffon), B. Tergum and part of a 
second of the same enlarged to show the position of the stigmata 0, 0; p, 
hinder margin of tergum. 

of their eyes and respiratory organs have already been referred to 

above. Most important is the aberrant genus Scolopendrella, which 

has lately been shown to have certain marked features indicating 
alliance to the primitive insects, Thysanura. The species of Scolo- 
pendrella are minute forms five or six mm. in length, appearing 

(fig. 12), as indicated by the name, at first sight like small Seolo- 

pendras (fig. 13). The head and antenne nearly resemble those of 

Campodea. The body bears, according to Wood Mason, dorsally 

fifteen tergites behind the head, the first of these being quite rudi- 

mentary. Ventrally thirteen corresponding indications of somites 
only can be detected; and these bear twelve pairs of functional 
appendages. Two of the tergites appear to be devoid of sternites 
and appendages. The first post-cephalie appendages (= third post- 
orals) are small and turned towards the mouth ; the eleven following 
ventrally-indicated somites bear each, besiles a pair of functional 
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ambulatory legs, a second pair of rudimentary appendages lying in- 
ternally to these latter. ‘The legs are five-jointed and bear each a 
pair of claws as in Campodea and Pertpatus instead of a single elaw 
as in other Myriapoda (Lithobius sometimes bears a pair on the 
anal legs only). ‘There is a pair of 
caudal styletson the last somite per- 
forated by the duets of silk glands. 
The arrangement of the stigmata is 
uncertain. Hasse finds only a single 
pair on the head, Wood Mason and 
others many pairs on the body so- 
mites. Peculiar paired segmental 
organs are present on the ventral 
surface which may be excretory. It 
appears not impossible that Scolo- 
pendrella may have originally pos- 
sessed two pairs of appendages to 
each somite, and may thus represent 
to some extent a transition form be- 
tween the ancient Diplopoda and 
the more recent Chilopodous type ; 
but as theanatomy of Scolopendrella 
is as yet imperfectly known, and 
nothing isknown as to itsembryonic 
development, its place in classifica- 
tion must remain for the present an 
open question. By Ryder a sepa- 
rate order (Symphyla) has been 
formed for it, whilst Paekard has 
placed it amongst the Thysanura 
notwithstanding its numerons 
jointed legs, which constitute the 
most essential distinction of Myria- 
poda from Insecta. 

Remains of representatives of the 
Chilopoda have not been found in 
Paleozoie strata. The earliest 
known are Secondary from the 
Solenhofen slate. 
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Fic. 13.—1, Scolopendrella immaculata 
highly magnified (slightly modified 
from Packard); a, caudal stylets ; 
b, b, first post-cephalic appendages ; 
c, antennz ; 2, one of the functional 
legs further enlarged (from Wood 
Mason), showing the fivc joints aud 
terminal pairof claws ; b, inner rudi- 
mentary leg of samc somite. 

Development of the Myriapoda,—Scolopendrais viviparous 
like Peripatus. Lithobius lays its eggs loosely amongst 
earth; they are very hard to 
find there, and nothing is thus 
known of its development. 

The female Geophilus lays her 

eggs in heaps and watches 

over them; in the case of 

Julus the process is similar. 

Information as to the develop- 

ment of the Myriapoda gener- 

ally is at present very imper- 
fect. In no case as far as yet 
known is à blastopore formed 
asin Peripatus. The first struc- 
ture to appear in Strongylo- 
soma (Polydesmidz) is a ventral 
thickened plate. The append- pic. 15. — Larva of Strongylosoma 
agocz are formed in succession  Gwerinii just hatched. (From 

D boae backwards, Dadl Balfour, after Metsehnikoff.) 

the mouth and anus as stomodæum and proctodæum. 

The embryo when hatched (fig. 14) has nine post-cephalic 

somites, the second of which is without appendages, whilst 

the first, third, and fourth each bear a functional pair of 
limbs, the fifth bears two pairs of rudimentary limbs be- 
neath the larval skin, and the sixth a single pair, which 
very soon becomes double. The young Strongylosoma 
is thus provided with three pairs of functionally active 
legs. The young Julus has a similar number, the third 
post-cephalie somite being apodous, and it was formerly 
considered that this fact established a connexion between 
the Myriapoda and the Insecta, the three pairs of larval 
legs of the Myriapod being supposed to correspond with the 
three pairs of legs of insects. Such, however, is not the 
case; there being no second maxillz in Myriapoda, the 
first pair of legs in the larva must correspond with the 
second maxill of insects ; and even if this could be shown 
to be incorrect, the three pairs of legs would still not corre- 
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spond with those of insects, because in the young Stron- 
gylosoma the second and in Julus the third post-cephalic 
somites are devoid of legs. Moreover, the larve are only 
apparently hexapodous, not in reality so. In Pawropus there 
isa hexapodous larval stage. In the Chilopoda no functional 


or real hexapodous larval stage occurs, as far as is known. 
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MYRISTICA. See NuTMEG. 

MYROBALANS. See LEATHER, vol. xiv. p. 382. 

MYRON, one of the chief sculptors of the older Attic 
school, was born at Eleutherze on the borders of Bootia 
and Attica, and flourished in the middle of the 5th century 
B.c. He was, like Phidias, a pupil of Ageladas of Argos. 
He worked almost exclusively in bronze; the only known 
exception is his wooden statue of Hecate at Angina. He 
made some statues of gods and heroes, but these were not 
the works on which his fame rested. The ancient critics, 
as quoted by Pliny, censured his inability to represent the 
feelings of the mind; hence the lofty ideals of Phidias and 
the Attic school in general were beyond the scope of his 
art. His works seemed to live and move before the spec- 
tator; but he could make an athlete hurling the discus, 
not a Zeus hurling the thunder. His most famous works 
were the Cow, the runner Ladas, and the Discobolus. Of 
the first, which was esteemed his greatest work, no copy is 
known, and, though thirty-six epigrams celebrate the realism 
and the life of this animal, which might be mistaken for a 
living cow, none of them give any information as to the 
attitude in which it was represented. The statue of Ladas 
is also unrepresented in modern museums ; no imitation 
has yet been found. Ladas, an Argive runner, died from 
over-exerting himself in the long race at the Olympic 
games. To judge from two epigrams, Myron represented 
him in the moment of his supreme effort, with flanks con- 
tracted as if the last breath had gone out from them and 
was still hovering on the open lips. The copies that have 
been preserved of two other works of Myron make it easier 
to realize the qualities that the ancient critics praise in 
him. The Discobolus is known from several copies, the 
best being a life-size statue in the Massimi palace at Rome. 
The athlete is represented at the moment when, after 
swinging the discus (five pounds in weight) back to the 
full stretch of his arm, he is quickening every sinew to 
begin the forward motion, and to employ in delivering the 
discus the full strength of every muscle and the whole 
weight of the body and the impetus acquired by the longest 
possible swing of the arm. 


A similar moment, the critical point when one motion is suddenly 
transformed into its opposite, was seized in another work, of which 
several copies remain. Its discovery is due to the penetration of 
Brunn, and, though his ingenious combination has not yet found 
universal aeceptance, it will probably be confirmed by future dis- 
covery. He compared a relief on the Acropolis of Athens, deseribed 
by Pausanias without the artist’s name with the words of Pliny, 
(Myron fecit) Satyrum admirantem tibias et Minervam, and recog- 
nized imitations of this scene on an Attie coin, a vase-painting, and 
an Attic relief, in which Marsyas is represented starting back with 
outstretched arms before the goddess Athena. He also recognized 
the figure of Marsyas alone in a marble statue of the Lateran museum, 
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which has been restored as a dancing satyr ; and a bronze statue in 
the British Mnseum has since been recognized as a slight variation 
of the same subject. None of these works agree completely with 
the words of Pausanias or with one another, but the general resem- 
blance is so striking that they must be free imitations of a single 
work. Marsyas is surprised either by the sight of the flute which 
Athena has thrown away or by the threatening action of the god- 
` dess; his forward motion is suddenly checked, but he has not begun 
a retrograde motion. His hands, the parts which the mind com- 
mands most quickly, are thrown wide apart without any definite 
object in their motion, and the body is poised between the preced- 
ing action and the new action that will begin immediately. Pliny 
mentions a competition between Myron and Pythagoras of Rhegium, 
in which the Pancratiast of the latter was adjudged superior. 
MYRRH is a gum-resin highly esteemed by the ancients 
as an unguent and perfume, used for incense in temples 
and also in embalming. The word is Semitic; it appears 
in the Old Testament as 1 (Exod. xxx. 23; Ps. xlv. 8; 
Cant. passim), in Arabic as “morr.” In Exod. (/.c.) “pure 
myrrh” should rather be “flowing myrrh,” that is, the 
* myrrha stacte" of classical writers,—the finest myrrh, ac- 
cording to Pliny (xii. 35), exuding without incisions in 
the bark. So Johnson? says that it exudes from cracks in 
the trunk near the root and flows freely on stones under- 
neath, the exudation being sometimes aided by bruising 
the bark with a stone. Myrrh was one of the gifts offered 
by the Magi, and a royal oblation of gold, frankincense, 
and myrrh is still annually presented by the queen on the 
feast of Epiphany in the Chapel Royal in London, this 
custom having been in existence certainly as early as the 
reign of Edward I.2 Until the present century the 
botanical source of myrrh was enveloped in great obscurity. 
In 1826 Ehrenberg brought home specimens of the myrrh 
trees found at Jízán on the east side of the Red Sea, in lat. 
16° 40’ N., and also on the neighbouring mountains of 
Jara. The more recent investigations of Hildebrandt 
(1878) show that one of the plants brought home by 
Ehrenberg and named Lalsamodendron Myrrha yields the 
true myrrh. It was found by Hildebrandt growing on 
sunny slopes of the Sarát mountains at an elevation of 
1600 to 3200 feet. It forms a low tree, attaining a height 
of not more than 10 to 12 feet, with thorny branches and 
a light grey bark, bearing some resemblance to those of 
the hawthorn. The leaves are ternate, the two lateral 
leaflets being minute in comparison with the central one ; 
they are smooth, obovate, and denticulate. The fruit is 
about the size of a pea, oval and somewhat compressed. 
The tree grows interspersed among Acacix and Huphorbix 
in dwarfish thickets. The myrrh, according to Ehrenberg, 
when it first exudes is of an oily and then of a buttery con- 
sistence, and of a yellowish white colour, gradually assum- 
ing a golden and ultimately a reddish tinge as it hardens, 
Myrrh is chiefly collected, according to Vaughan,’ in the 
Somali country and in the neighbourhood of Harar (9° 20’ 
N., 42° 1T' E.) south-west of Zeila, in the months of July 
and August (Johnson, loc. cit.), and is brought to the great 
fair of Berbera held in November, December, and January. 
Thence it is transported to Aden and shipped to Bombay, 
where it is sorted, the inferior kinds being sent chiefly to 
China and the finer sorts to Europe. The Banians of 
India, who trade in myrrh, have their business houses at 
Bombay, but employ partners or agents, who reside at 
Makallah and Aden to attend the fair at Berbera, and ex- 
change Indian or English piece goods for myrrh, bdellium, 
and frankincense. Myrrh of the best quality is known as 
Turkey myrrh, and the inferior quality as East Indian 
myrrh, from being exported from Bombay. At the present 
time, however, all myrrh is imported either direct from 
Aden or from Bombay. The Somalis also cross over to 


1 Travels in Abyssinia, i. 249. 
* Liber quotidianus Contra-rotulatoris Garderobe Edw. I., Lond. r 
1787, pp. xxxii. and 27. 3 Pharm. Journ., (1), xii. p. 227. 
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the Arabian shore and colleet this gum-resin on the hills 
about Shugra and Sureea to the east of Aden, where myrrh 
trees abound. The myrrh of this district differs slightly 
1n appearance, and is less resinous than that of Somali 
Land, and in the opinion of Hanbury (Pharm., p. 143) is 
probably the produce of a distinct species of Balsamoden- 
dron. The difference between African and Arabian myrrh 
was known to the ancients, who considered the Troglodyte 
or African myrrh the best. At Bombay this difference is 
still recognized. Specimens of the Arabian myrrh tree 
collected by Wykeham Perry in 1878 were less spinous than 
those of the Somali plant, but were too imperfect to 
determine if they belonged to a distinct species. Balsamo- 
dendron Kua, R. Br., a small spiny Abyssinian species 
allied to B. Myrrha, as yet undescribed, was found by Salt 
to yield myrrh. 

Myrrh is usually imported in chests containing from one 
to two cwt., and is mixed with other gum-resins obtained 
from different species of Balsamodendron. The principal 
of these are subjoined. . 

(1) Baisa Bol, Bhesa Bol, or Bissa Bol, probably the 
produce of Balsamodendron Kataf, Kunth, a tree which 
is known to the Somalis as hebbakhade, and which has 
much larger leaves than the myrrh tree. This gum-resin 
resembles myrrh in appearance, but has a disagreeable taste 
and is scarcely bitter. At Aden bissa bol is worth only 
23 rupees per maund (28 1b) while myrrh sells for 94 
rupees per maund. It is used in China, mixed with food, 
to give to milch cows to improve the quality and increase 
the quantity of milk, and when mixed with lime as a size 
to impart a gloss to walls. (2) Opaque bdellium, probably 
identical with the gum hotai described by Vaughan (loc. 
cit.), and produced by B. Playfairit. When shaken with 
water it forms a slight but permanent lather, and on this 
aceount is used by the Somali women for cleansing their 
hair and by the men to whiten their shields. It is known 
as meena hărma in Bombay, and is there used for the ex- 
traetion of the guinea-worm. (3) African bdellium is the 
produce of B. africanum, and is probably the tree described 
by Adanson as Nistoutt. The last two gum-resins are 
without the white streaks which are characteristic of myrrh 
and bissa bol; the former presents an opaque and the 
latter a resinous appearance, both being acrid, but having 
scarcely any bitterness or aroma. (4) Indian bdellium, 
probably identical with the Indian drug googul obtained 
in Scinde and Baluchistan from Balsamodendron Mukul 
and B. pubescens, Hook, has an acrid taste, an odour 
resembling cedar-wood, and softens in the hand. It is 
probably the produce of B. Mukul which has recently been 
found by Balfour in Socotra. 

As met with in commerce true myrrh occurs in pieces 
of irregular size and shape, from half an inch to 2 or 3 
inches in diameter, and of a reddish-brown colour. The 
transverse fracture has a resinous appearance with white 
streaks ; the flavour is bitter and aromatic and the odour 
characteristic. It consists of a mixture of resin, gum, and 
essential oil in varying proportions from 23 to 44 per cent., 
the resin being present in good specimens to the extent of 
27 per cent., and the oil from $ to 3 per cent, The resin 
appears to be a complex body, partly soluble in ether and 
partly in bisulphide of carbon. The gum is soluble in 
water and forms an adhesive mucilage. The odour of myrrh 
is due to the volatile oil, which is heavier than water. The 
bitterness is believed to be due to a glucoside, the chemical 
constitution of which has not been ascertained. It is 
obtained by treating with warm water the resin extracted 
by means of alcohol. 

Myrrh is used in medicine at enm chiefly as an auxiliary to 


other drugs, such as iron and aloes, in order to strengthen and 
modify their action. It appears to have a special action on the 
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mucous membrane, improving the quality of its secretions and 
diminishing them in quantity when excessive. When taken 
internally it produces a sensation of warmth extending over the 
whole abdomen. The appetite is increased and the digestive process 
much facilitated, especially in cases in which there is weakness and 
torpidity of the intestinal canal. As an emmenagogue it is found 
especially useful where pulmonary complications exist. The tincture 
diluted with water is used as an application to spongy gums and 
the aphthous sore mouth of children. n i - 
The Hebrew Zô, erroneously translated myrrh in Genesis xxxvii. 
25 ; xliii. 11 (Sept. craxry ; Vulg. stacte), is generally identified with 
ladanwm (vol. xii. p. 718), which has been used as a medicine and 
perfume from the earliest times,! and is still an article of commerce 
in Turkey. An excellent Se the mode of collecting it is 
gi Tournefort ( Voyage, i. 79). 
wu FL pira Arab., p. 80; Nees, Beschreib. Officin. 
Pflanzen, p. 357, 1829; Marehand, Adansonia, vii. p. 258; Pharmacographia, 2d 
ed., pp. 140-146 ; Bentley and Trimen, Medicinal Plants, p. 60; Pharmaceutical 
Journal, (1), xii. pp. 226, 227 ; (3), vi. p. 601 ; (3), ix. p. 893 ; (3), x. pp. 50-84; xi. 
pp. 41, 42; Cooke, Report on Gum-Resins in the India, Museum, 1874, p. 72; Hil- 
debrandt in Sitzungsbericht d. Gesellsch. naturforsch. Freunde, Berlin, November 
1878, y. 196. H.) 


MYRTLE. The uópros of the Greeks, the myrtus of the 
Romans, and the Myrtle, Myrtus communis, of botanists, as 
now found growing wild in many parts of the Mediterranean 
region, doubtless all belong to one and the same species. 
It is à low-growing evergreen shrub, with opposite leaves, 
varying in dimensions, but always small, simple, dark-green, 
thick in texture, and studded with numerous receptacles 
for oil. When the leaf is held up to the light it appears 
as if perforated with pin-holes owing to the translucency 
of these oil-cysts. The fragrance of the plant depends upon 
the presence of this oil. Another peculiarity of the myrtle 
is the existence of a prominent vein running round the 
leaf within the margin. The flowers are borne on short 
stalks in the axils of the leaves. The flower-stalk is dilated 
at its upper end into a globose or ovoid receptacle enclos- 
ing the 2- to 4-partitioned ovary. From its margin proceed 
the five sepals, and within them the five rounded, spoon- 
shaped, spreading, white petals. The stamens spring from 
the receptacle within the petals and are extremely numer- 
ous, each consisting of a slender white filament and a small 
yellow two-lobed anther. The style surmounting the ovary 
is slender, terminating in a small button-like stigma. The 
fruit is a purplish berry, consisting of the receptacle and 
the ovary blended into one succulent investment enclosing 
very numerous minute seeds destitute of perisperm. The 
embryo-plant within the seed is usually curved. 

In cultivation many varieties are known, dependent on variations 
in the size and shape of the leaves, the presence of so-called double 
flowers, &c. The common myrtle is the sole representative in Europe 
of a large genus which has its headquarters in extra-tropical South 
America, whilst other members are found in Australia and New 
Zealand. The genus Myrtus also gives its name to a very large 
natural order, the general floral structure of which is like that of 
the myrtle above described, but there are great differences in the 
nature of the fruit or seed-vessel according as it is dry or capsular, 
dehiscent, indehiscent, or pulpy. Minor differences exist according 
to the way in which the stamens are arranged. The aromatic oil 
to which the myrtle owes its fragrance, and its use in medicine and 
the arts, is a very general attribute of the order, as may be inferred 
from the fact that the order includes, amongst other genera, the 
Eucalyptus, the Pimenta, and the Eugenia (cloves). Brazil nuts, 
sapucaya nuts, and souari nuts are all produced by trees belonging 
to this order. 

MYSIA, in ancient geography, was the name given to a 
province in the north- west of Asia Minor, which was 
bounded by Lydia and Phrygia on the S, by Bithynia 
on the N.E., and by the Propontis and Ægean Sea 
on the N. and W.  Dut its precise limits are very 
difficult to assign, —the frontier on the side of Phrygia 
being, as observed by Strabo himself, very vague and 
fluctuating, while the north-western corner of the province, 
adjoining the Hellespont, was usually separated from 
Mysia under the name of the Troad, a district which was 
sometimes included in the name of Mysia, sometimes 


not. The river /Esepus, according to Strabo, constituted 


1 Celsus, Hierobot. i. 280-286; Herod., iii. 112; Dioscorides, p. 128. 


MY R—MYS 


the boundary between the two, but on this subject also 
there was much discrepancy among ancient geographers. 

The physical geography of Mysia (considered apart from 
that of the Troad) is characterized by two mountain- 
chains: that of Olympus in the north, which may be 
regarded as constituting the boundary between Mysia and 
Bithynia, and rises to a height of more than 6000 feet ; 
and that of Temnus in the south, which for some distance 
separates Mysia from Lydia, and is afterwards prolonged 
through the former province to the neighbourhood of the 
Gulf of Adramyttium. The only considerable rivers are 
the Rhyndacus and its tributary the Macestus in the 
northern part of the province, both of which have their 
sources in the high tableland of Phrygia, and, after 
diverging widely in their course through Mysia, ultimately 
unite their waters below the Lake of Apollonia at a dis- 
tance of only about 15 miles from the Propontis. The 
Caicus in the south takes its rise in Mount Temnus, and 
from thence flows westward to the /Egean Sea, passing 
within a few miles of the city of Pergamum, and dis- 
charging its waters into the Elaitic Gulf. In the northern 
portion of the province are two considerable lakes: that 
of Apollonia, formed by the expansion of the waters of 
the Rhyndacus, and nearly 50 miles in circumference ; 
and that of Miletopolis, about 30 miles round, the waters 
of which are discharged into the Macestus. 

The most important cities of Mysia were Pergamum in 
the valley of the Caicus, about 20 miles from the sea, which 
under the successors of Alexander became the seat of a 
flourishing Greek monarchy (see PERGAMUM), and Cyzicus 
on the shores of the Propontis, a Milesian colony, which 
attained to a high degree of wealth and prosperity. But 
the whole of the sea-coast from thence round to the Gulf 
of Adramyttium was studded with a series of Greek 
towns, extending along the south shore of the Propontis, 
as well as the Hellespont and the Troad, several of which 
were places of considerable importance, including Parium, 
Lampsacus, and Abydos. In like manner the whole sea- 
coast from the Gulf of Adramyttium to the mouth of the 
Caicus, and from thence to the Elaitic Gulf, was occupied 
by Greek colonies, many of them dating from a very early 
period, and for the most part of /Eolian origin, from which 
circumstance the whole of this coast district was known by 
the name of /Eolis, as the corresponding district between 
Lydia and the sea was called Ionia (/Eorrs) The most 
considerable of these Greek towns were Assos and Adra- 
myttium, on the gulf that derived its name from the latter 
city, and farther south, on the Elaitic Gulf, Elza, Myrina, 
and Cyme. 

Ancient writers all agree in describing the Mysians as a 
distinct people, like their neighbours the Lydians and 
Phrygians, though they never appear in history as an inde- 
pendent nation. Their ethnological relations, like those 
of the other tribes of western Asia, are rather obscure; 
but it appears from Herodotus and Strabo that they were 
a kindred race with the Lydians and Carians, a fact attested 
by their common participation in the sacred rites at the 
great temple of Zeus at Labranda, as well as by the state- 
ment of the historian Xanthus of Lydia (a competent 
authority upon such a point) that their language was a 
mixture of Lydian and Phrygian. Strabo was of opinion 
that they came originally from Thrace, and were a branch 
of the same people as the Mysians or Mesians who dwelt 
on the banks of the Danube,—a view not inconsistent with 
the preceding, as he considered the Phrygians and Lydians 
also as having migrated from Europe into Asia. According 
to a Carian tradition reported by Herodotus (i. 171) Lydus 
and Mysus were brothers of Car, —an idea which also points 
to the belief in à common origin of the three nations. 
The Mysians appear in the list of the Trojan allies in 
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Homer; but nothing else is known of their early history. 
The story told by Herodotus (vii. 20) of their having 
invaded Europe in conjunction with the Teucrians before 
the Trojan War is probably a mere fiction; and the first 
historical fact we learn concerning them is their subjuga- 
tion, together with all the surrounding nations, by the 
Lydian king Croesus. After the fall of the Lydian monarchy 
they naturally passed under the Persian empire, and so 
continued until its overthrow by Alexander. After the 
death of the conqueror they were annexed to the Syrian 
monarchy, of which they continued to forma part until 
the defeat of Antiochus the Great (190 B.c.), after which 
they were transferred by the Romans to the dominion of 
Eumenes, king of Pergamum, as a reward for his services 
during the war. After the extinction of the Pergamenian 
dynasty (130 s.c.) Mysia became a part of the Roman 
province of Asia, and from this time disappears from his- 
tory. The inhabitants probably became gradually Hellen- 
ized, but none of the towns of the interior, except Pergamum, 
ever attained to any importance. 

The only relic of the Mysian language is a very short 
inscription found by Mr Frank Calvert in the acropolis of 
Thymbria, and supposed by Professor Sayce to be in the 
Mysian dialect, but its evidence is very inconclusive. 

MYSORE or Matstr (4e, Mahesh-asura, “ Buffalo- 
demon ”) is a native state in southern India, lying between 
11° 40’ and 15? N. lat. and 74° 40’ and 78° 30’ E. long., 
and surrounded entirely by British territory, with an area 
of 24,723 square miles. The Mysore country above the 
Ghats, though frequently called “the tableland,” is by no 
means flat or a plain, but is in some parts mountainous 
and everywhere undulating. Deep ravines are situated in 
the angle where the Eastern and Western Gháts converge 
into the group of the Nilgiri hills. An interesting feature 
of the country is the large number of isolated rocks (driig, 
‘difficult of access”) which often rear their heads as 
stupendous monoliths to the height of 4000 or 5000 feet 
above sea-level. Some of these rocks—in particular 
Nandidrüg (4810 feet) and Savandrüg (4024 feet)—have 
been the scene of many a hard-fought contest, while 
Kabaldrüg obtained an evil fame as a state prison. The 
eight highest peaks in Mysore are Muláina-giri (6317 feet), 
Kuduri-mukha (6215), Bábá Büdan-giri (6214), Kalhatti 
(6155), Rudra-giri (5692), Pushpa-giri (5626), Merti-gudda 
(9451), and Wodin-gudda (5006 feet). Five of these are 
comprised in the Bábá Büdan or Chandradrona range, a 
magnificent horse-shoe-shaped cluster of mountains. My- 
sore is naturally divided into two regions of distinct 
character—the hill country called the Malnád, on the 
west, and the more open country known as the Maidan, 
comprising the greater part of the state, where the wide- 
spreading valleys and plains are covered with villages and 
populous towns. The drainage of the country, with a 
slight exception, finds its way into the Day of Bengal, and 
is divisible into three great river systems—that of the 
Krishna on the north, the Cauvery on the south, and the 
Pennair, Penar, and Palar on the east. A few minor 
streams flow west into the Arabian Sea. Owing to either 
rocky or shallow beds none of the Mysore rivers are 
navigable, but some are utilized for floating down timber 
at certain seasons. The main streams, especially the 
Cauvery and its tributaries, support an extensive system 
of irrigation by means of channels drawn from immense 
dams (anicuts), which retain the water at a high level and 
permit only the overflow to pass down stream. The 
streams which gather from the hill-sides and fertilize the 
valleys are embanked at every favourable point in such a 
manner as to form a series of reservoirs or tanks, the out- 
flow from one at a higher level supplying the next lower, 
and so on, all down the course of the stream at short 
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intervals. These tanks, varying in size from small ponds 
to extensive lakes, are dispersed throughout the country 
to the number of 20,000; the largest is the Sulukere 
Lake, 40 miles in circumference. 


The census of 1881 returned the population of Mysore at 4,186,188 
(males 2,085,842, females 2,100,346), viz., Hindus 3,956,336, 
Mohammedans 200,484, Christians 29,249, ‘“‘others” 119. The 
population of the chief towns in the executive districts was as 
follows :—Bangalore, 155,857 ; Mysore, 60,292; Shimoga, 12,040 ; 
Kolar, 11,172; Tumkur, 9909; Chikmagalnr, 7088; Hassan, 5950; 
and Chitalehoog, 4271. In 1880-81 out of a total of 4,280,674 acres 
of cultivable land 3,139,560 were occupied by rdgi and other dry 
crops, 554,752 by rice, 21,058 by wheat, 147,461 by oil-seeds, 24,076 
by sugar cane, 20,893 by cotton, 159,165 by coffee, 135,542 by cocoa- 
nut and areca-nut, and the remainder by fibres, tobacco, vegetables, 
mulberry, pepper, and lac. Two cinchona plantations have been 
recently established, and promise good results. In the Lál Bágh or 
Government garden at Dangalore, attempts have been made with 
some success to grow vanilla, cocoa, rhea, ipecacuanha, and various 
other exotic plants, while the culture of apples, peaches, straw- 
berries, and other fruits has been greatly improved. 

The drought which affected all southern India in 1876-78 fell 
with especial severity upon Mysore. From October 1875 to October 
1877 four successive monsoons failed to bring their full supply of 
rain. The harvest of 1875 was generally below the average, and 
remissions of revenue were found necessary ; but it was not till the 
close of 1876 that actual famine occurred. During the whole of 
1877 famine was at work ; but in October of that year the monsoon 
broke with a fair rainfall, aud cultivation at last became possible. 
It will, however, take many years before Mysore recovers its normal 
condition of prosperity ; and 1t is estimated by competent authorities 
that one-fourth of the entire population of the state was swept 
away by starvation or disease, while the mortality among cattle 
was yet more heavy. In 1880-81 also 200,000 head of cattle perished. 
In September 1877, when affairs were at their worst, no less than 
280,000 persons were in receipt of relief. The total amount ex- 
pended on state relief, apart from loss of land revenue, was upwards 
of a million sterling. 

The chief manufacture of Mysore is iron-smelting at Bangalore. 
Gold-mining is pursued in Kolar and Bangalore (since 1881) dis- 
tricts. Jewellery is a speciality of Bangalore. Carpets, rugs, 
cotton textures, silk cloths, eumiblies, &c., are also manufactured, 
the total estimated value being 6,281,651 rupees. Sandal-wood, 
which forms a state monopoly, yields an average annual income of 
about £15,000. The Madras railway runs through the state. An 
excellent net-work of provincial and district roads intersects the 
state, and great attention has been paid to the numerous passes 
through the Western Ghats to the low country beyond. 

The total revenue for 1880-81 was 10,270,383 rupees. Local 
funds to the extent of 700,697 rupees were also levied for the main- 
tenance of district roads and tanks, and for the support of village 
schools. Municipalities have been established at all district head- 
quarters, and also in sixty-seven other towns. The system of 
judicial procedure, both civil and criminal, has been assimilated to 
that in force in British territory. Mysore pays a yearly subsidy to 
the British Government of 2,450,000 rupees for the maintenance 
of a force for the defence of its territory. There is also a local 
force, In 1880-81 the total number of schools of all classes in the 
state was 899 Government schools and 1881 aided schools, the total 
number of scholars being 42,657. There are in all 20 hospitals or 
dispensaries ; the average daily attendance in 1880-81 was 1500. 

In the earliest historical times the northern part of Mysore was 
held by the Kadamba dynasty, whose capital, Banawási, is men- 
tioned by Ptolemy ; they reigned with more or less splendour 
during fourteen centuries, though latterly they became feudatories 
of the Chalukyas. The Cheras were contemporaries with the 
Kadambas, and governed the southern part of Mysore till they were 
subverted by the Cholas in the 8th century. Another ancient race, 
the Pallavas, held a small portion of the eastern side of Mysore, but 
were overcome by the Chalukyas in the 7th century A.D. These 
were overthrown in the 12th century by the Ballalas, an enter- 
prising and warlike race professing the Jain faith. They ruled over 
the greater part of Mysore, and portions of the modern districts of 
Coimbatore, Salem, and Dhárwár, with their capital at Dwara- 
samudra (the modern Halebid) ; but in 1310 the Ballala king was 
captured by Malik Káfur, the general of Alá-ud-dín ; and seventeen 
years later the town was entirely destroyed by another force sent 
by Muhammad Tughlak. After the subversion of the Ballala 
dynasty, a new and powerful Hindu sovereignty arose at Vijaya- 
nagar on the Tungabhadra (see INDIA, vol. xii. p. 794). In 1565 
a confederation of the Mohammedan kingdoms defeated the Vijáya- 
nagar sovereign, Raja Ram, at the battle of Talikot ; and his 
descendants ultimately became extinet asa ruling house. During 
the feeble reign of the last king, the petty local chiefs (páligárs) 
asserted their independenee. The most important of these was 
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the wodeyar (‘‘lord”) of Mysore, who in 1610 seized the fort of 
Seringapatam, and so laid the foundation of the present state. 
His fourth successor, Chikka Deva Raj, during a reign of thirty- 
four years, made his kingdom one of the most powerful in southern 
India. In the 18th century the famous Haidar Ali ee the 
throne, and by his military prowess made himself one of the most 
powerful princes of India. His dynasty, however, was as brief as 
it was brilliant, and ended with the defeat and death of his son 
Tipn at Seringapatam in 1799. A representative of the ancient 
Hindu line was then replaced on the throne. Owing to his career 
of misgovernment, the British administration assumed the authority 
in his name in 1831. He died in 1868, leaving an adopted son, 
Chikka Krishna Arasu, a minor, during whose pupilage and train- 
ing the state management was conducted by British oflicers. The 
full sovereignty of the state was handed over to him in Marchi 1881. 
Mysorg, the ancient capital of the above state, is 
situated 10 miles south-west of Seringapatam, in 12° 18' 
N. lat. and 76^ 41' E. long., with a population of 60,292 
in 1881. The town, which is spread over an area of 
about 3 square miles, lies at the foot of the Chámundi 
hill in a valley formed by two parallel ridges running 
north and south. The streets generally are broad and 
regular, except in the fort. The majority of the houses 
are tiled, and some of them are substantial buildings two 
or three stories high.  Altogether, the town has a clean 
and prosperous look, and its sanitary condition has been 
greatly improved of late years. The fort stands in the 
south of the town, forming a quarter by itself; the ground- 
plan is quadrangular, each of the sides being about 450 
yards long. In the interior is the palace of the mahárájá, 
built in an extravagant style of Hindu architecture, and 
adorned inside with a few paintings by a European artist, 
the principal object of interest being the throne, which is 
said to have been presented to Chikka Deva Ráj by the 
emperor Aurangzeb. A new palace has been erected at 
Dangalore for the young mahárájá. Opposite the western 
gate of the fort is a lofty and handsome building known 
as the Mohan Mahal, erected by the late mahárájá for the 
entertainment of the European officers. The houses of 
the European residents are, for the most part, to the east 
of the town. The residency was built by Colonel Wilks 
in the beginning of this century. It has a handsome 
portico; and a room at the back, added by Sir John 
Malcolm, is said to be the largest in India. The building 
now used for the district offices was originally built by 
Colonel Wellesley (duke of Wellington) for his own 
occupation. Mysore was the capital of the state up till 
1831, when on the British occupation the seat of adminis- 
tration was removed to Bangalore. (wW. w. H.) 
MYSTERIES. This name was applied to certain cere- 
monies in Greek religion which were esteemed peculiarly 
sacred and might not be freely spoken about. The sub- 
ject is one of great difficulty on account of the absolute 
silence maintained with regard to it by many writers, and 
the guarded terms in which the few references to it are 
couched. The obligation to silence was not felt by the 
Christian writers, and it is to them that we owe most of our 
knowledge. Their testimony is of doubtful value, and it 
has been keenly debated whether any trust can be placed 
init; but it is in such perfect accord with the few refer- 
ences in pagan authors that this scepticism is unjustifiable. 
The Christian writers on whom we have to depend were 
arguing against pagan opponents, and their arguments 
would have lost all force if it had been possible to retort 
that the descriptions and facts were inaccurate. The 
Mysteries were the chief stronghold of those pagan con- 
troversialists who maintained that all the truths and the 
morality advocated by the Christian writers were contained 
in the Greek religion, and therefore the Christians directed 
their arguments chiefly against this strongest part of their 
opponents’ case. It results from a study of the evidence 
that, on the whole, they stated the case in favour of the 
Mysteries with much clearness and fairness, admitting 
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the good points, but directing their polemic against the 
weak side. 

Of the many Mysteries which existed in different parts 
of Greece, the Eleusinian were the most famous, the most 
widely popular, the most representative in every way. In 
several parts of Greece—e.g., at Phlius—there were Mys- 
teries directly adopted from Eleusis ; in other places, such 
as Lerna, Andania, &c., a genuine old mystic cultus was 
greatly modified by the same example. The Christian 
writers therefore direct their polemic mainly against the 
Eleusinian Mysteries, and the material for study is far less 
scanty in their case than in any other. The following 
remarks, accordingly, will be almost entirely confined to 
them. Any discussion of the subject must be founded on 
Lobeck’s great work Aglaophamus (1829), in which, with 
equal learning and acuteness, he destroyed once for all the 
a priori theories current before his time, that the Mysteries 
enshrined a primitive revelation of divine truth made to 
mankind, or contained a philosophic doctrine borrowed by 
the Greeks from the wisdom of the East and handed down 
unmodified from generation to generation? As a con- 
structive work, Lobeck’s treatise is not so perfect. What 
we are in search of is not so much the objective facts of 
the Mysteries as the place which they held in the Greek 
mind. The effect of a religious institution like the Mys- 
teries depends chiefly on subjective considerations ; actions 
and rites in themselves quite commonplace may bear to 
the eye of faith the most sacred and impressive character. 
This point of view is not taken into account by Lobeck. 
Again, the polemical character detracts from the value of 
his work as a final statement of the question; he is some- 
times satisfied with proving that ancient evidence does not 
bear out the theories which he combats, but he does not 
estimate duly its actual worth. Finally, additional evi- 
dence has been accumulated since his time; inscriptions 
and works of art have afforded important corroborative 
evidence, and it is certain that statements which Lobeck 
set aside as not referring to the Eleusinian religion do 
really relate to 1t.3 

There is no ancient authority to show that the ritual 
of the Mysteries differed essentialy from that of the 
general religion of Greece. All ancient testimony tends 
to prove that the ritual was based on religious myths, 
similar to those which were common in Greece, and that 
the difference between mystic and exoteric rites lay chiefly 
in the accompaniments, ^ Athensus? says that the 
Mysteries were distinguished from the ordinary festivals 
by their peculiar magnificence and expense, and by the 
* mystic paradosis " which took place at them, t.e., certain 
sacred things were exposed in a peculiarly impressive 
manner to the worship of the participants. "Their magni- 
ficence must have been very great. Painting, sculpture, 


! The contrast between the account given by Pausanias of the 
Mysteries of Andania in the 2d century after Christ and the account 
given in the great inscription 91 s.c. shows how the example of 
Elensis had worked in the interval. 

? The chief older theories of the Mysteries were those of Warburton, 
St Croix, and Creuzer. 

3 The principal special authorities on the Mysteries s31ce Lobeck 
are :—Sauppe, Mysterieninschr. von Andania ; Foucart's commentary 
on this inscription in Le Bas, Voyage Archéol. (1847-77), Inscr. de la 
Peloponn.; Foucart, *'Inser. d'Eleus." in Bull. Corr. Hell., 1880 idee 
Associations Relig. chez les Grecs ; C. Lenormant in Mém. de l Acad. 
d'Inscr. et de Belles Lettres, xxiv. 343 ; Guignaut, “ Myst. de Cer. et 
de Pros.," ibid., xxi. 68; K. O. Müller in Ersch and Gruber's Allg. 
Encyk., art. “ Eleusinia ;" id. in Orchomenos, p. 453; Preller in Pauli’s 
Realencyklop., arts. ‘‘ Eleusinia," ‘‘ Mysteria,” **Orpheus,"—the best 
statement of the subject ; id., Demet. und Perseph.; Gerhard, Griech. 
Mysterienbilder ; id., Ueber d. Dilderkreis von El. (1863-65) ; Stephani 
in Compte Rendu, St Petersb., 1859 ; Millingen in Annali Inst. Arch., 
vol. xv. ; A. Mommsen, Zfeortologie (1864); F. Lenormant, Réck. 
Archéol. à El.; id., La Voie Sacrée Eleus.; id., ** Eleus. Myst." in 
Nineteenth Century, 1881, May, July, September. 

5 Athen., ii. p. 40 D. 
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architecture, music, dancing, &c., were combined with lavish 
skill to form one grand and impressive spectacle. Other 
great festivals were displays of Attic splendour, but the 
Mysteries were intended, in the Periclean scheme, to be the 
great religious ceremony of all Greece; the allies were 
required, and the other Greeks requested, to pay homage 
and first-frnits to the two goddesses of Eleusis.! 

The strictest secrecy was enjoined and observed in regard 
to the Mysteries and everything connected with them ; 
but this secrecy was not that of a narrow cult, confined to 
a small number of participants. The Eleusinian Mysteries 
were open as early as the time of Herodotus to any of the 
Greeks who wished to be initiated.? "There was, therefore, 
no secret to keep inviolate from the uninitiated. Just as 
in the actual representation of the Mysteries a silence so 
strict as to be proverbial? was maintained, so it was a 
condition of their good effect that they should not here- 
after be lightly spoken of.* "Those who believed in the 
Mysteries kept in their heart, as a saving and sacred pos- 
session, the knowledge of what they had seen and heard 
and kissed and handled; the thought was too holy to be 
rashly spoken of, even to the initiated. Numerous refer- 
ences prove that this mystic silence was generally very 
carefully observed. In the poets we sometimes find an 
affectation of observing silence about myths which are 
quite common property ; and writers of religious or super- 
stitious character frequently make a mystic secret of 
matters that less scrupulous writers speak freely about.® 
The degree to which silence was observed depended 
entirely on the individual conscience, and the fact that it 
was in general so strictly maintained is the best proof of 
the vitality and power of the Mysteries over the popular 
mind. 

The saving and healthy effect of the Eleusinian Mysteries 
was believed in not only by the mass of the people but 
by many of the most thoughtful and educated intellects, 
Pindar, Sophocles, Isocrates, Plutarch, &c./ Plato, who 
finds no language too strong to stigmatize the demoralizing 
effect of the Orphic Mysteries, speaks of the Eleusinia 
with great respect; he compares the contemplation of 
the “ideas” by the disembodied souls to the contem- 
plation of the *phasmata"? revealed in the Mysteries. 
This saving power is expressly connected with the future 
life; he that has been initiated has learned what will 
ensure his happiness hereafter. This point, which is 
ridiculed by Lobeck (pp. 70-1), must be examined carefully. 
The words of Pindar, Sophocles, Isocrates agree with the 
words of the Homeric Hymn (1. 480) that the initiated have 
peeuliar advantages in the future world, and many other 
passages are equally clear and distinct. Lobeck maintains 
that they have no special meaning, inasmuch as Isocrates 
says the same about all men who live an upright life.? 
This argument misses the most important religious ques- 
tion with regard to the subject,—Is the salvation in the 
future life, which is assured by initiation, attained by 
mere ritualistic observances, or does it depend on the effect 
produced by initiation on the life and character of the 
initiated person? Plato condemns in the strongest terms 
the Orphie Mysteries, which promise salvation in return 


1 Inscription published by Foucart in Bull. Corr. Hell., 1880. 

? Herod., viii. 65. It was an accusation against Socrates that he 
alone of all the Atbenians had not been initiated, Lucian, Dem., ix. 
287 ; Lobeck, p. 21. 

3 Philostr., Vit. Apoll., i. 15, 17, deep év pvornplos écwrov, &c.; 
see Lobeck, p. 67. 

4 Strab., p. 357, 7) kpóyus h mvoreKh ceuvoroct Td Üctov. 

5 Macrob., Sat., i. 18, 236 ; Lobeck, p. 135. 

6 Theocr., iii. 50, and many passages in Herod. and Paus, 

7 Pind., fr. 102 ; Soph., fr. 719, Ddf. ; Isocr., Pan., vi. p. 59, § 28 ; 
Crinagoras in Jac., Anthol., ii. 332; Cic., Legg., ii. 14; Lobeck, S 11. 

8 Plat., Phadr., p. 250, Epin., p. 986. 

? Isocr., Symmach., xii. 266. 


125 


for mere ritualistic acts of purification and initiation ; if 
he respects the Eleusinian Mysteries, which also promise 
salvation as the reward of initiation, this can be only 
because he believes that they promise it on different 
grounds, The reason is explained by Isocrates, who 
expressly says that this salvation in the future life, the 
reward of the initiated, is gained by all who live a pious 
and just life. In like manner, Diodorus says that the 
initiated are said to grow better; and Andocides makes a 
similar remark about the object of the Mysteries. Accord- 
ing to Sopater, initiation establishes a kinship of the soul 
with the divine nature; and Theon Smyrnzus says that the 
final stage of initiation is the state of bliss and divine 
favour which results from it.19 

These quotations prove the general belief that the aim 
of the Eleusinian Mysteries was high, and that a lasting 
effect was produced by them on the initiated. This im- 
phes a high stage of religious thought, such as no other 
ancient faith, except that of the Hebrews, attained ; but 
a passage in a Rhodian inscription of the 5th century B.c. 
shows that this idea was not wholly unfamiliar in Greek 
religion. The first and most important condition required 
of those who would enter the temple at Lindus is that 
they be pure in heart, and not conscious of any crime ; 
conditions of ceremonial purity are enumerated as secondary 
matters! Now, with regard to the profanation of the 
Mysteries by those persons who ridiculed them, it is easy 
to understand that the very simple character of the rites, 
the commonplace nature of the sacred things which were 
exposed as the crowning ceremony of the Mysteries to the 
adoration of the people, lent themselves readily to ridicule 
when contrasted with the solemn preparations that led up 
to the crowning act, and the great effects that were expected 
from theinitiation. The people who had been initiated, who 
believed in the salutary effect of the admission to handle 
and kiss the sacred objects, were naturally both shocked 
and indignant at the ridicule thus cast on their holy sacra- 
ment by the pitiless analysis of a cold disbelieving intellect. 
They felt that more than met the eye existed in these 
sacred things. The Mysteries occupied a place among the 
ancients analogous to that of the Holy Sacrament in the 
Christian church. The intention was to admit all that 
were not notoriously wicked ; the disqualifying crime was 
unexpiated murder. The belief was entertained that the 
solemnity and impressiveness of the ceremony tended to 
produce a strong effect on the character of the initiated. 

There is overwhelming proof in ancient writers that the 
effect of the Mysteries was not dependent on any dogmatic 
instruction. Even the doctrine of a future life, which is 
always associated in the old writers with the Mysteries, 
was not expressly inculcated in them, but left to the spec- 
tators to gather for themselves from the spectacle presented 
to them.!? On the other hand, ancient testimony shows a 
striking unanimity in describing the manner in which the 
Mysteries were believed to educate the people. One of 
the most important passages is that where Galen main- 
tains that the study of nature, if prosecuted with the con- 
centrated attention given to the Mysteries, is even more 
fitted than they are to reveal the power and wisdom of 
God, inasmuch as these truths are more obscurely expressed 
in the Mysteries than in nature. Plato compares the con- 
templation of the “ideas” with that of the Mysteries ; Chry- 
sippus calls the discussion on the nature of the gods, whieh 
forms the last section of the Stoic physic, reAer.? From 


10 Diod. Sic., Mist., v. 48; Andoc., De Myst., $ 31; Sopat., Diwr. 
Zetem., p. 120, in Walz, Rhet. Grac. ; Theon Smyrn., Mathem., i. p. 
18, ed. Bull; see Lobeck, pp. 39, 189. 

1 Inscription quoted by Foucart in Znser. de la Peloponn., p. 171, 
in Le Bas, Voy. Archéol. 


1? Lobeck, $8 216-19. 33 Lobeck, §§ 19-20. 
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these passages we may infer the belief of the writers 
that important truths were enigmatically! expressed in 
the Mysteries, and that the intelleet which could pene- 
trate beneath the surface was able to apprehend them. 
Plutarch says that it required a philosophie training and 
a reverent religious frame of mind to comprehend the 
Mysteries. Similarly Aristotle expressly says that no in- 
struction was given to the ptora:, but that, while in a 
suitable state of receptivity, their emotions and character 
were acted upon. The testimony of the Christian writers 
is entirely to the same effect; while stigmatizing the im- 
pure character of some of the rites, they always admit 
that the Mysteries were intended to lead the people up to 
a knowledge of religious truth.? It is obvious that the 
essential point on which the effect of the ceremony depended 
was that the mind of the initiated should be wrought 
up to a pitch of eager, rapt expectancy and breathless 
attention. The attentive silence of the spectators at the 
Mysteries was proverbial. Many means contributed to 
produce this state. A certain amount of previous training 
and instruction was imparted by the pvotaywyot to the 
candidates. It is true that all who had been initiated had 
the right to act as protaywyoi, that they were left legally 
free to introduce any one whom they thought fit, that 
the amount of instruction they could impart varied accord- 
ing to their character and education. Lobeck has em- 
phasized all these elements which tended to impair the 
character and lessen the effect of the Mysteries. But 
though this point is incapable of proof, the general char- 
acter of the Mysteries suggests that custom may have 
modified to some degree the freedom allowed by law, and 
that the Eleusinian officials tried to regulate the instruc- 
tion given. Moreover, the lesser Mysteries were a kind of 
preparation for the greater, and Clement mentions that in 
them, and in them alone, a certain amount of instruction 
was given to the uera? These circumstances combined 
with the general belief of the people in the holiness and 
power of the Mysteries to produce in the mind of the 
pvorat an expectant feeling and a disposition to look for 
some meaning in the spectacle. 

The grades of admission to the Mysteries tended to pro- 
duce the same impression. The process of initiation was 
not à moinentary one, completed in one aet; it extended 
over an elaborate series of stages, and the ancients certainly 
associated these successive steps with a gradual increase of 
knowledge and insight. The candidate was initiated in 
the lesser Mysteries in Anthesterion (February) at Athens; 
he was admitted as a piorys at Eleusis in the following 
Boedromion (September), but he could not attain the higher 
initiation as érózrys till at least one year more had elapsed. 
It was also believed that a higher order of initiation was 
reserved for those who were qualified.for the offices of 
tepopavrys and 9a9o0xos, in which the last knowledge of 
the cultus was imparted to them.* 

Finally, the physical circumstances of the initiation were 
such as to produce an excited and high-strung nervous 
condition. The nine days’ fast, very strictly observed, 
the long march from Athens to Eleusis and the frequent 


1 The word ‘‘enigma” is used by Sopater, Dier. Zetem., p. 120 ; 
Clem. Alex., Strom., p. 658, and Christian writers frequently ; Lobeck, 
pp. 143, 189. 

2? Plut., Zsid., lxviii. ; Aristot. ap. Synes., Or., p. 48 (ed. Petav.) ; 
Cic., N. D., i. 42, is important, rerum magis matura cognoscitur 
quan deorum. 

3 Cl. Alex., Strom., v. 689 ; Lobeck, p. 140. 

* Theon Smyrn., Mathem., i. p. 18, quoted by Lobeck, p. 39. 

5 It is nowhere mentioned that the uera: fasted nine days, but 
the analogy of the nine days’ fast of Demeter makes it quite safe to 
assume that this was the rule for her worshippers; see Hymn, 1. 47-9. 
The fast was perhaps, like the Mohammedan Ramadan, observed only 
while the sun was up ; but, in addition to this, various kinds of food 
were wholly prohibited, see Lobeck, pp. 189-91. 
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religious ceremonies with which it was marked, the wander- 
ing by night around the shores and plain of Eleusis with 
torches in search of the lost Cora,—all tended to produce 
a strained enthusiastic state. And the season of the year 
and of the month—for the nights were dark—co-operated ; 
Boedromion fell about the end of the hot season, when the 
bodily strength is usually low. Then came the actual 
Mysteries : the uic ra: were admitted to the holy building ; 
the splendid illumination seemed dazzlingly bright after the 
darkness outside; the strange apparitions, the impressive 
voices, the gorgeous dresses of the actors, the magnificence 
of the sacred drama, to which the highly suggestive and 
symbolic art of Greece no doubt contributed largely,—all 
these they saw and heard in awestruck silence. Then 
came the crowning act of the ceremony: they had perhaps 
before this drunk the sacred draught with which the god- 
dess had refreshed herself after her long fast, but now the 
holy things which the goddess had herself shown to the 
daughters of Celeus were revealed to them. They were 
admitted one by one to touch, to kiss the holy things, to 
lift them from the cist, to put them into the basket, to 
taste them, to replace them in the cist, and to pronounce 
the sacred formula. The scene that takes place in every 
modern Greek church on the eve of Easter Sunday gives 
some faint idea of the character of this zapáóocs. 

This state of enthusiasm was common to all Mysteries, 
especially to the Phrygian. It was susceptible of great 
abuses, e.g., the self-mutilation and the immorality of the 
Phrygian rites. But the spirit of Hellenism toned down 
the excesses, while it tried to preserve the fervour and 
self-forgetfulness of the Phrygian and Bacchie orgies. 
The relation of the state to the Mysteries contributed to 
regulate the excited fervour of the celebrants. While it 
never interfered with the established ritual, the state was 
the last judge in cases of misdemeanour; it appointed 
officials to control the expenditure and conduct the public 
part of the ceremony. Inscriptions have thrown much 
light on this point, but it is not possible here to dwell on 
it. The Mysteries of Eleusis were the one great attempt 
made by the Hellenic genius to construct for itself a 
religion that should keep pace with the growth of thought 
and civilization in Greece. The strained enthusiasm at- 
tendant upon them seems at first strange and unhellenic to 
a mind accustomed to the moderated chastened tone of 
Greek art and literature, and to the spectacular character 
of Greek exoteric religion with its utter want of vitality 
and religious fervour. The public religion cither became, 
like the Panathenaia, a purely political display of the 
power and splendour of Athens, or else, like much of the 
old ceremonial of the acropolis, was performed perfunc- 
torly. It had no hold on the mind of the people; its 
simple antique ceremonies told nothing of the subjects 
which troubled men's minds, the thoughts of sin, of a future 
life, and of punishment for guilt. But the Mysteries con- 
cerned themselves precisely with these subjects: they pro- 
vided a series of preliminary purifications for their votaries ; 
they turned men’s minds to the deeper problems of life 
and death, and gave them new views; they made some 
attempt to reach and touch the individual mind. Thus, 
while the public Hellenic religion sank into disrepute, the 
Mysteries became more and more important as time elapsed. 

It is impossible to reconstruct the mystic ceremonial, 
but sufficient indications are given for us to understand 
its general character. It consisted of acts and words, 
dpapeva and Aeyópeva, which supplemented one another, 
and were both required to make an intelligible whole.’ 


$ See the inscription of Andania, and the important inscription of 
Eleusis published in Bull. Corr. Jell., 1880, 

7 The case of the young man in Sopater’s imaginary trial proves 
this very clearly. 
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The Àeyópeva were obscurely-worded phrases and tradi- 
tional songs, whose sanctity was due to their antiquity. 
They had no didactic character, and were hardly intelligible 
without preparatory instruction. They were chanted by the 
hierophant, and that a fine voice was one of the requisites 
for this office several epigrams and inseriptions bear witness. 
The mythic ancestor of the family, in whom are embodied 
the requirements for the office, was called Eumolpus. 
The ópópeva appear to have been a dramatic representa- 
tion of the life of the deities by whom the Mysteries had 
been instituted. These deities were presented on the stage 
in appropriate dresses, the parts being played by the minis- 
ters of the cultus. At Andania this is known to have been 
the case,! and Porphyry enumerates the parts played by the 
chief officials of Eleusis at one point in the mystie drama.? 
It is also certain that figures, probably of great size, were 
introduced by machinery. The terms dacpara ayta, evdai- 
pova, Geta, dppyta, are applied to the mystie sights.? 

The Homerie Hymn to Demeter is a religious, not an 
historical myth. It does not relate the origin of agricul- 
ture, for the gift with which the goddess rewards her 
Eleusinian hosts is not the art of agriculture but the 
knowledge of the Mysteries (l 273, 474). It springs 
directly from the eultus of Eleusis, and contains the tepos 
Aóyos, the fortunes of the two goddesses, mother and 
daughter, the periodical representation of which formed 
the basis of the ritual. It is, of course, not a complete 
description of the ritual; it is an exoterie and poetic 
statement, in whieh the most holy of the rites and the 
inost mysterious of the personages are alluded to only in 
an indirect way. The express statement of Clement,* that 
the whole myth of Cora was represented at Eleusis, con- 
firms the inference drawn from the Hymn. Many writers? 
refer to the appearance presented by the shores and bay 
of Eleusis on the dies dampadum, when the worshippers 
wandered in the darkness with torehes searching for the 
lost Cora. This ceremony took place in the open country, 
and was therefore not a part of the mystie ritual revealed 
to the potas in the redeorýpeov, It probably took place 
on Boedromion 21, on the night before the mystic rites 
proper began. The pósta: waited outside the sacred en- 
closure in perfect darkness on the moonless eve of Boedro- 
mion 22, Suddenly the mpozAata were thrown open, and 
the light was seen streaming through the ózatov in the 
roof of the reAecrijptov and through the open door in which 
stood the dadovxos holding up the sacred torehes. This 
scene is frequently alluded to.9 The scenes inside the 
zeXeoTijptov are mentioned less frequently,” but the few 
references point to episodes in the myth of Demeter and 
Cora. The hymn refers in guarded terms to the zapá9octs 
ræv iepov, the central aet of the mystic ritual. Clement 
enumerates the simple objects that were displayed, and 
gives the formula in which each picrys replied as he 
received from the hierophant the holy objects: “I have 
fasted, and I have drunk the kv«eóv ; I have taken from 

1 Seel 24, öga dé det ĝıagreváterlar els Oev SidPecw, with Sauppe's 
and Foucart’s commentaries. 

? Ap. Euseb., Prep. Erang., iii. 12, p. 117. 

3 Themist., Or., xvi. p. 244, rv. eiphvnv elofyev orep év Teerh 
apopnrl kal dmpaypdvws ; Stob., Serm., exix. p. 604; Aristid., Or., xix. 
416, &c. 4 Cl. Alex., Protrept., ii. p. 12. 

5 Themist., Or., xx. p. 235 (p. 288, ed. Dind.); Lobeck, p. 52; 
Claudian, De Rapt. Proserp., 1. 5-15; Lucian, Catapl., 22; Plut. ap. 
Stob., Serm., exix. p. 604, and Plut., Prof. Virt. Sent., i. p. 812 (ed. 
Wytt). 

è a Ran., 310-52 ; Soph., Œd. Col., 1045 ; Eur., Jon, 1075 sq. ; 
Æsch., Fragm., quoted by schol. on Soph., l.e., &e. 

7 Procl. on Plat., Polit., p. 384, adrijs rs peylarns 0c&s iepoús Twas 
év dmopphTos Opyvous al reXeral mapaót0o0c: ; Apollod. ap. schol. 
Theocr., ii. 36, ’"A@jnvnot tov iepopávrqv ris Kópns émikaXovuérms 
émixpovery TÒ KaAovpEvor 7)xetov ; Hecate appeared on the stage (Hymn, 


1. 52); Claud., Rapt. Pros., 15 ; Helios and Hermes (Hymn, 1. 74, 
346) both appeared on the stage, see note 2 above, 
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the xiorn ; after tasting I have deposited in the xéAa6os, 
and from the «&Aa0os in the xiory.”8 In these words he 
professed that he had fulfilled the saered duties. 

This whole myth bears most evidently the character of 
having been aeted continuously at one time. It could not 
have been divided without losing its power over the atten- 
tion and emotions of the uera. But it seems almost 
certain that there were two nights of mystic ceremonial, 
22 and 23 Boedromion.® It is probable, therefore, that 
another play with a distinet subject was acted on one of 
these nights, and as the play just described is certainly 
the original and central point in the Eleusinian ritual it 
was probably acted on the first night. Again, it is certain 
that there was a distinction between uera: and érozra(at 
Eleusis. As the pvorat were not admitted to witness the 
ritual of émoyis, it is highly probable that the second 
night was devoted to the higher ceremonial It would be 
exceedingly difficult to effect a change in the middle of 
the night from the piyovs to the éroyis, and the good 
order and regularity for which the Eleusinia were famed 
could hardly have been maintained. The Mymn refers in 
eovert terms to the holy ehild Iacchus, to his death and 
resurrection (262-4). There seems no plaee for Iacchus 
in the ritual as yet described. It is therefore a plausible 
conjecture that the ézoy«s was devoted more especially to 
the mystic child ; and further examination will make this 
eonjecture almost a certainty. 

The development of the Eleusinian religion is a matter 
of speculation, but cannot be wholly passed over. Several 
elements must be distinguished. 

1. Demeter always represents the productive and nourishing 
power of the earth. (a) In the simplest form of her cultus the 
act by which the earth-goddess is fertilized is conceived as an out- 
rage and a deed of violence. The goddess, enraged, hides herself 
in a cave; winter and death reign in the world. At last she is 
appeased ; she bathes in the sacred stream ; her child is born, and 
the life of spring blooms on the earth. This eultus is most dis- 
tinctly seen in Arcadia, (b) The worship of Demeter Thesmophorus 
is the religion of a more educated race; the goddess is the giver of 
all law, especially of the law of marriage, on which all society is 
founded. The worship of Demeter Thesmophorus is restricted more 
or less completely to women. It appears to have been the national 
religion of the Cadmeones, and the house of Cadmus at Thebes was 
the first temple of the goddess; but it spread early into Attica. 
The Argolic Demeter is very similar, but her cultus has been affected 
by Elensinian influence. The Thesmophoric rites are so obscure that 
no sure idea can be gained of the relation between them and the 
simpler Arcadian cultus. The anger of Demeter Achea or Achaia 
formed part of them, and the ritual has, as A. Mommsen observes,” 
an Oriental character of vehement mourning ; but we know not 
how the wrath of the goddess was kindled and allayed, how the 
alternation of winterand summer was conceived. (e) Eleusis was 
apparently the original seat of a modified form of this cultus, in 
which Demeter was associated with Cora. The modification per- 
haps arose through the fusion of the religions of two races which 
nuited in the fertile Eleusinian plain. 

2. The marriage of Cora is a form of the widespread idea that 
the marriage of the god and goddess each spring is the pledge and 
cause of the fertility of earth. The “holy marriage" was cele- 
brated in Samos, Argos, &c., with the rites of an earthly marriage, 
and vestiges of the primitive custom of marriage by capture ean 
be traced in the ceremony. According to the lepds Aóyos of Eleusis, 
the rape of Cora takes place in the spring (Hymn, 1. 6, 425) ; it is 
the holy marriage by capture. But the Eleusinian myth is marked 
as composite and not original by an important fact ; it does not 
explain the vicissitude of winter and summer, The abduction takes 
place once in the spring ; winter arises from the anger of Demeter ; 
but ever afterwards Cora goes to her husband in the autumn with 
her mother’s consent and returns in the spring. The myth has 
ceased to be elosely and obviously connected with the life of nature. 
The two cults cach lost something when they were amalgamated. 
The annual Theogamia, a central point in the original worship of 
Cora,! becomes a mere disagreeable episode in the life of the two 


8 Protrept., p. 18; Arnob, v. 26, ‘‘ que rogati sacrorum in accep- 


tionibus respondeant. " 

9 Mommsen and Lenormant have given several reasons to think 
that there were two nights of Mysteries. 

10 JTeortol., under **'Thesmophoria" ; ef. Plut., Solon, 12. 

n At Nysa, Cyzicus, and elsewhere. 
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goddesses. Demeter ceases to be directly connected with the life 
of the year, and affects it only through the fortunes of her daughter. 
It is an important point that the vehement self-forgetting enthu- 
siasm characterizing devotees who feel their complete dependence 
on their deities can be traced from the beginning in the worship of 
the mother of all earthly life. This enthusiasm was increased by 
the next stage in the development of the Mysteries, the fusion of 
the cults of Demeter-Persephone and of Dionysus. It is uncertain 
how and when this fusion began ; it is certain that it was not com- 
pleted till after the union of Eleusis and Athens. 

3. The worship of Dionysus can be traced in two phases. The 
cultus of the wine-god with simple rural character, rude and gross 
symbolism, was the religion of uneducated peasants, its chief seat 
being in the borderland of Attica and D«ootia. Another form of 
the religion of Dionysus with its orgiastie enthusiasm and its mystie 
character penetrated into Greece from Thrace, was accepted at 
Delphi alongside of the Apolline worship,! and established itself 
at Eleutheræ and on Mount Parnassus, where the women of Phoeis 
and Attica united in the rites and revels of the god every second 
winter. The Dionysus of Eleuthere was carried to Athens when 
the places were united, and the worship of Dionysus Eleuthereus 
was one of the most splendid and most impressive in the state ; 
under its shelter grew the Attic drama. 

The unifieation of the Attie land required as its pledge and com- 
pletion the unification of the Attie religion. A comunon religion 
bound together every association in Greece; a people united poli- 
tically, yet divided religiously, was an unintelligible idea to the 
ancient mind. When, through the decay of the Megarian power, 
the Eleusinian valley was incorporated in the Attie state, the wor- 
ship of the Eleusinian goddess was established under the Athenian 
acropolis, and the whole land united in her worship.  Eleusis 
always oeeupied a peculiarly independent position in Attica; it 
retained its own cultus in its own hands, and it had, like Salamis, 
the right of issuing eoins.? 1t seems to have been only at a late 
date that the religious fusion was completed, and the relation be- 
tween the Eleusinian and Attie religions was conceived in a very 
different style from the erude fietions by which at an earlier time 
Poseidon and Apollo had been incorporated in the Attie state 
religion.3 The political and religious system which prodnced peace 
among the warring seetions of the Attie people was due to Solon. 
His friendship with the mystie Epimenides, an historical fact 
enerusted with mueh legend, shows the tone in which the religious 
part of the task was executed. But the work of Solon would not 
have proved efficient if it had done more than formulate and legalize 
the actual tendencies of the country. Especially in religion the 
system was growing before Solon and continued to grow after 
him. To this period—7.e., the 6th century B.c.—and to the spirit 
of mysticism which was so strong in Attica and in Greece generally 
at this time we must attribute the final moulding of the Eleusinian 
ritual. 

Aeeording to the mystie theory, the multitude of deities are 
merely forms of the ultimate single divine nature dividing itself 
into male and female to become the origin of life on the earth. 
This theory was that of the Orphie theology, and many faets show 
that the Orphie theology moulded the Elensinian ritual. Dionysus, 
under the mystic name Iacchus, was identified with the son of 
Demeter, Plutus, the prosperity that she bestows on the world. 
Eleusis and Athens were uuited in one mystic ritual, part of 
which was performed in Athens, part on the road from Athens to 
Eleusis, and the most important rites in Eleusis. The process by 
which the shrines along the Sacred Way became connected with 
the religion of Demeter and Iaechus was doubtless gradual; but 
the outlines of the system were certainly complete before the battle 
of Salamis (Herod., viii. 65). Not only in the Eleusinian ritual, 
but throughout Attie religion, a tendency to mix the cult of Athena 
with that of Demeter can be traced. They are very often enshrined 
in the same temple. In the autumn the holy ploughings were 
performed in the Rharian plain, at Sciron, and under the acropolis 
by the Bovgiyns. Demeter in her anger wears the yopyóveov on 
her breast ; she was so represented in the colossal statue at Eleusis, 
a fragment of which is now in Cambridge. The religious thonght 
which expressed itself in this way obvionsly identified Demeter 
with Athena. Again, we find through Attie art and literature in 
the 5th century B.c. a tendency to mix Apollo and Dionysus, to 
show an Apollo Cisseus, a Dionysus Melpomenus, to invoke ôésrora 
pirddagve Baxye mai» ’Amdddov eddvpe. Apollo and Dionysus 
shared the presideney of Delphi.4 The tendency which Gerhard 
has proved to represent Demeter and Cora as undistinguishable 
springs from the same mystic system. The identifieation of Artemis 


! Apollo ruled at Delphi for nine months of the year, Dionysus for 
the other three, 

? Köhler in Mittheil. Inst. Ath., iv. 250. 

3 The god Mocedav l'avjoxos kal "Epexev's, a fiction of the state 
religion ; Apollo, a son of Athena and Heph:estus in Attic legend ; cf. 
Harpoer. on Oeds marpgos with Cie., N. D., iii. 22. 

4 Eur., Zon, 1075 sq. 
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aud Persephone, which ZEschylus makes, was probably taught at 
Eleusis (Hymn, 1. 410). 

If material existed to study the ritual of the shrines along the 
Sacred Way, we should find abundant examples of the working of 
the mystic system. Pausanias tells that the eultus of Apollo in 
the pass of Dafni grew into a worship of Demeter, Cora, Athena, 
and Apollo. Again, in reference to the worship of the hero Cya- 
mites on the Saered Way, he says that those who have been initiated 
at Eleusis, or who have read the Orphie books, will understand his 
religious silence. The same writer? mentions that Orphie hymns 
were used in the Eleusinian ritual, and Preller has conclusively 
proved the great influence exerted by Orphie teaching at Eleusis. 
Through this elose connexion of Orphism with the Eleusinian 
Mysteries, we understand how, when the family of the Dadouchi 
died out in the. 4th century B.C., the office was not filled up from 
the closely related family of the Ceryces, but given to the Lycomide, 
who held in their hands the Orphizing mystie eultus of Phlya. 
If there had not been a great similarity between the ritual of Eleusis 
and of Phlya, it is ineoneeivable that the high office of 5g5o0xos 
should have been given to a family unconnected with Eleusis. 
It is easy to trace the same mystie tendency in later time. In 
the Alexandrine period it was usual to identify Isis with Demeter, 
and even to maintain that the Eleusinian Mysteries were derived 
from Egypt. In later times the Neo-Platonie philosophy i. 
influenee at Eleusis, and hence we find that, according to Porphyry, 
the hierophant represented the ‘‘ demiurgos."' 

There is every reason to believe that the Daechie rites ean be 
traced through Thraee to Phrygian influcnee, and that the spirit of 
Orphism was that of the Oriental Phrygian cultus. Moreover, the 
most holy and perfect rite in the Eleusinian Mysteries was to show 
an ear of corn mowed down in silenee,® and this was a symbol of 
the Phrygian Atys. Now Clement deseribes in great detail a mystic 
ceremony, some parts of which he attributes to Phrygia, though 
the general tonc of the passage rather refers it to Eleusis ; some of 
the grossest details of this ceremony are expressly referred to Eleusis 
by other Christian writers. "These facts lead to the belief—(1) that 
Clement purposely mixes up two ceremonies which were similar to 
one another, Phrygian and Eleusinian Mysteries ; (2) that this scene 
was aeted at Eleusis on the eve of Doedr. 23 ; (3) that it was intro- 
duced under the influence of the Orphie mystie philosophy. Know- 
ing that the Phrygian rites were deeried by many who praised the 
Eleusinian, Clement delights to emphasize points of resemblance 
between them. The details given in the long account of Clement 
fully justify the invectives of the Christian writers. Itis, however, 
easy to understand the answer that the Neo-Platonic philosophers 
who admired the Mysteries would make to their assailants. Reli- 
gion places men face to face with the actual facts of life; when the 
mind is exalted and ennobled by intense religious enthusiasm it is 
able to look with pure insight at phenomena of life in which the 
vulgar unpurified mind sces nothing but gross materialism. The 
language of religion is plainer and more direct than the langnage of 
common life, Those who distinguished between the character of the 
Eleusinian and Phrygian rites might say that the same symbolism 
ean be looked at with gross eyes or with idealized eyes, and might 
quote the contrast between the Aphrodite of Praxiteles and its rude - 
Pheenician prototype ; the attitude, the position of the hands is 
the same, but the whole meaning is changed. 

It is unnecessary to enter into the question whether the Mys- 
teries go back to a primitive “ Pelasgie " religion, or are borrowed 
from Oriental religion. All that gives elevation and ideality to 
them was added by the Hellenic genius. But that spirit of enthu- 
siastic self-abandonment which made the ptcrac forget themselves 
in the divine nature never belonged to the true Hellenic tempera- 
ment; the Mysteries were an attempt of the Hellenic genius to 
take into its service the spirit of Oriental religion. 

It is impossible here to speak of the other Mysteries ; subjects of 
similar nature are referred to under MITHRAS, ORPHEUS, PURYGIA. 
The Eleusinian Mysteries were the most perfect example of the 
type in Greece ; but our scanty information leads to the belief that 
all Hellenic Mysteries tried more or less sueeessfully to attain the 
same results. Those non-Hellenie Mysteries which found their way 
into Greece from the 5th century p.c. onwards are of course excluded 
from this statement. (W. M. RA.) 

MYSTERY, or Mrractze Pray. See Drama, vol. vii. 
p. 413. 

MYSTICISM is a phase of thought, or rather perhaps 
of feeling, which from its very nature is hardly suscep- 
tible of exact definition. It appears in connexion with the 
endeavour of the human mind to grasp the divine essence 
or the ultimate reality of things, and to enjoy the blessed- 


5 Pauso ts lel ix. 27. 

6 Philosophumena, ed. Miller, v. 8, p. 115. 

7 CL, Protr., p. 11 ; see quotations in Lobeck, p. 199 sq. 

8 On these non-Hellenie Mysteries see Foucart, Assoc. Relig. 


MYSTICISM 


ness of actual communion with the Highest. The first is 
the philosophic side of mysticism ; the second, its religious 
side. The first effort is theoretical or speculative; the 
second, practical, The thought that is most intensely 


Meaning present with the mystic is that of a supreme, all-pervading, 


and 
charac- 
teristics, 


and indwelling power, in whom all things are one. Hence 
the speculative utterances of mysticism are always more 
or less pantheistic in character. On the practical side, 
mysticism maintains the possibility of direct intercourse 
with this Being of beings—intercourse, not through any 
external media such as an historical revelation, oracles, 
answers to prayer, and the like, but by a species of ecstatic 
transfusion or identification, in which the individual be- 
comes in very truth “ partaker of the divine nature.” God 
ceases to be an object to him and becomes an experience. 
In the writings of the mystics, ingenuity exhausts itself in 
the invention of phrases to express the closeness of this 
union, Mysticism differs, therefore, from ordinary pan- 
theism in that its inmost motive is religious. Pantheism, 
considered merely as such, may be either an elevating or a 
degrading theory ; it expresses merely the resolution of all 
things into one metaphysical power or substance. But the 
mystic is animated not merely by the desire of intellectual 
harmony ; he seeks the deepest ground of his own being, 
in order that he may cast aside whatever separates him 
from the true life. This religious impulse is shown in the 
fact that, whereas pantheism, as such, seems to lead logically 
to passive acquiescence in things as they are—all things 
being already as divine as it is their nature to be—mysticism, 
on the contrary, is penetrated by the thought of alienation 
from the divine. Even where it preaches most our essential 
unity with God, its constant and often painful effort is 
directed towards overcoming an admitted alienation. In 
other words, the identity with God which it teaches is not 
a mere natural identity, as in ordinary pantheism, but one 
which is the goal of achievement. 

These considerations do not serve, however, to differen- 
tiate mysticism sufficiently from the general course of 
religious thought. Alienation from, and yet implicit one- 
ness with, the divine are the two poles on which all religious 
speculation and practice revolve. It follows from the above 
that mysticism is distinguished from other religious theories 
of the relation of man to God by the intensity with which 
it realizes the divine factor in the relation. The realization 
is so vivid that, though the theory takes its rise in the 
needs of the individual, the individual tends in the sequel 
to be lost altogether in the excess of the divine light. All 
relations tend to become unreal for the mystic except that 
between himself and God; his very sense of personality 
is weakened. The mystical ideal, therefore, is not a life 
of ethical energy among mankind; it is the eye turned 


wholly inwards, the life spent in contemplation and devout ` 


communion. The type of character to which mysticism is 
allied is passive, sensuous, and feminine, rather than inde- 
pendent, masculine, and ethically vigorous. In full-blown 
mysticism the individual may be said to be deprived of 
the rights which belong to him as an ethical personality. 
The speculative bias, it will be seen, is much stronger in 
the mystic than in the generality of religious persons ; and 
his speculative insight, it may be added, is usually much 
finer than theirs, The ordinary man, in religious matters 
as in others, constantly speaks of the infinite in such a way 
as virtually to make it finite. As Spinoza says, he passes 
confidently from finite to infinite and contrariwise, but never 
attempts to bring the two ideas together. Now mysticism 
does bring them together, but unfortunately in such a way 
as to paralyse the individual for action. Ultimately stated, 
the explanation of this result is to be found in the mistaken 
categories under which the relation is conceived. The con- 
ception of a universal substance or ground of things is 
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naturally the first resort of the mind awakened to specu- 
lation ; and it is a form which constantly recurs when men 
are roused afresh to philosophical activity. Nevertheless, 
the conception is evidently rude. It expresses properly 
a relation existing between material things in space; and, 
when applied elsewhere, is necessarily inadequate, analogical, 
metaphorical. But it is characteristic of mysticism that 
it does not distinguish between what is metaphorical and 
what is susceptible of a literal interpretation. Hence it is 
prone to treat a relation of ethical harmony as if it were 
one of substantial identity, or chemical fusion ; and, taking 
the sensuous language of religious feeling literally, it bids 
the individual aim at nothing less than an interpenetration 
of essence. And, as this goal is unattainable while reason 
and the consciousness of sclf remain, the mystic begins to 
consider these as impediments to be cast aside. Our 
consciousness of self is the condition under which we possess 
a world to know and to enjoy; but it likewise isolates us 
from all the world beside. Reason is the revealer of nature 
and of God; but, by its very act, reason seems to separate 
the things reasoned about. Hence mysticism demands a 
faculty above reason, by which the subject shall be placed 
in immediate and complete union with the object of his 
desire, —2a union in which the consciousness of self has dis- 
appeared, and in which, therefore, subject and object are 
one. This is the intuition or ecstasy or mystical swoon which 
appears alike among the Hindus, the Neo-Platonists, and 
the medieval saints. And here it will be observed that the 
original acceptance of metaphor as speculative truth has 
terribly avenged itself; for, with the renunciation of self- 
conscious reason, the divine has been degraded into an 
object of sense, and its highest realization has come to bo 
placed either in a state of brutish torpor or in a moment of 
equally unnatural nervous excitation. Not that mysticism 
always appears in this extreme form, but such is the goal 
towards which it constantly tends. If the sensuous meta- 
phors of unsophisticated religious feeling be put forward 
as a metaphysical theory of the supersensuous, it is only to 
be expected that the practice deduced from. such a theory 
will be à sophisticated or morbid development of sense, a 
strain put upon the bodily organs to make them yield a 
realization of the theory and achieve what is impossible to 
the sane and conscious reason. The morbid play of the 
nerves is objectified by the over-driven brain and treated 
as a sensuous union of the created with the creative spirit, 
an actual seeing, nay, tasting, of the divine essence. 

To sum up, then, we may say that, compared with pan- 
theism, mysticism is dependent upon a specifically religious 
impulse; but, whereas religion is ordinarily occupied with 
a practical problem and develops its theory in an ethical 
reference, mysticism displays a predominatingly speculative 
bent, starting from the divine nature rather than from man 
and his surroundings, taking the symbolism of religious 
feeling as literally or metaphysically true, and straining 
after the present realization of an ineffable union. The 
union which sound religious teaching represents as realized 
in the submission of the will and the ethical harmony of the 
whole life is then reduced to a passive experience, to some- 
thing which comes and goes in time, and which may be of 
only momentary duration. 

From these general remarks it will be sufficiently apparent 
that mysticism is not a name applicable to any particular 
system. It may be the outgrowth of many differing modes 
of thought and feeling. Most frequently it appears 
historically, in relation to some definite system of belief, 
as a reaction of the spirit against the letter. When a 
religion begins to ossify into a system of formulas and 
observances, those who protest in the name of heart-religion 
are not unfrequently known by the name of mystics. At 
times they merely bring into prominence again the ever- 
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fresh fact of personal religious experience ; at other times 
mysticism develops itself as a powerful solvent of definite 
dogmas. 

A review of the historical appearances of mysticism will 
serve to show how far the above characteristics are to be 
found, separately or in combination, in its different phases. 

In the East, mysticism is not so much a specific pheno- 
menon as a natural deduction from the dominant philosophic 
systems, and the normal expression of religious feeling in 
the lands in which it appears. Brahmanic pantheism and 
Buddhistic nihilism alike teach the unreality of the seeming 
world, and preach mystical absorption as the highest goal ; 
in both, the sense of the worth of human personality is lost. 
India consequently has always been the fertile mother of 
practical mystics and devotees. The climate itself en- 
courages to passivity, and the very luxuriance of vegetable 
and animal life tends to blunt the feeling of the value of 
life. Silent contemplation and the total deadening of 
consciousness by perseverance for years in unnatural atti- 
tudes are among the commonest forms assumed by this 
mystical asceticism. But the most revolting methods of 
self - torture and self-destruction are also practised as a 
means of rising in sanctity. The sense of sin can hardly 
be said to enter into these exercises ; that is, they are not 
undertaken as penance for personal transgression. They 
are a despite done to the principle of individual or separate 
existence. 

The so-called mysticism of the Persian Sufis is less intense 
and practical, more airy and literary in character. Sufism 
(probably derived from co¢os) appears in the 9th century 
among the Mohammedans of Persia as a kind of reaction 
against the rigid monotheism and formalism of Islam (see 
MoHAMMEDANISM, vol. xvi. p. 594). It is doubtless to be 
regarded as a revival of ancient habits of thought and 
feeling among a people who had adopted the Koran, not 
by affinity, but by compulsion. Persian literature after 
that date, and especially Persian poetry, is full of an ardent 
natural pantheism, in which a mystic apprehension of the 
unity and divinity of all things heightens the delight in 
natural and in human beauty. Such is the poetry of 
Hafiz and Saadi, whose verses are chiefly devoted to the 
praises of wine and women: Even the most licentious of 
these have been fitted by Mohammedan theologians with 
a mystical interpretation. The delights of love are made 
to stand for the raptures of union with the divine, the 
tavern symbolizes an oratory, and intoxication is the be- 
wilderment of sense before the surpassing vision. Very 
often, if not most frequently, it cannot be doubted that 
the occult religious significance depends on an artificial 
exegesis ; but there are also poems of Hafiz, Saadi, and 
other writers, religious in their first intention. These are 
unequivocally pantheistic in tone, and the desire of the 
soul to escape and rest with God is expressed with all the 
fervour of Eastern poetry. This speculative mood, in 
which nature and beauty and earthly satisfaction appear 
as a vain show, is the counterpart of the former mood of 
sensuous enjoyment. 

For opposite reasons, neither the Greek nor the Jewish 
mind lent itself readily to mysticism,—the Greek, because 
of its clear and sunny naturalism ; the Jewish, because of 
its rigid monotheism and its turn towards worldly realism 
and statutory observance. It is only with the exhaustion 
of Greek and Jewish civilization that mysticism becomes 
a prominent factor in Western thought. It appears, there- 
fore, contemporaneously with Christianity, and is a sign 
of the world-weariness and deep religious need that mark 
the decay of the old world. Whereas Plato’s main problem 
had been the organization of the perfect state, and Aris- 
totle’s intellect had ranged with fresh interest over all 
departments of the knowable, political speculation had 
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become a mockery with the extinction of free political life, 
and knowledge as such had lost its freshness for the Greeks 
of the Roman empire. Knowledge is nothing to these 
men if it does not show them the infinite reality which is 
able to fill the aching void within. Accordingly, the last 
age of Greek philosophy is theosophical in character, and 
its ultimate end is a practical satisfaction. Neo-Platonism 
seeks this in the ecstatic intuition of the ineffable One. 
The systematic theosophy of Plotinus and his successors 
does not belong to the present article, except so far as it 
is the presupposition of their mysticism ; but, inasmuch 
as the mysticism of the medizval church is directly de- 
rived from Neo-Platonism through the speculations of the 
Pseudo-Dionysius, Neo-Platonie mysticism fills an import- 
ant section in any historical review of the subject. 


Neo-Platonism owes its form to Plato, but its under- Neo-Pla- 
lying motive is the widespread feeling of self - despair tonism. 


and the longing for divine illumination characteristic of 
the age in which it appears. Before the rise of Neo- 
Platonism proper we meet with various mystical or semi- 
mystical expressions of the same religious craving. The 
contemplative asceticism of the Essenes of Judæa may be 
mentioned, and, somewhat later, the life of the Therapeutae 
on the shores of Lake Meris. In Philo, Alexandrian 
Judaism had already seized upon Plato as “the Attic 
Moses," and done its best to combine his speculations 
with the teaching of his Jewish prototype.  Philo's God is 
described in terms of absolute transcendency ; his doctrine 
of the Logos or Divine Sophia is a theistical transformation 
of the Platonic world of ideas; his allegorical interpretation 
of the Old Testament represents the spiritualistic dissolu- 
tion of historical Judaism. Philo’s ethical ideal is renun- 
ciation, contemplation, complete surrender to the divine 
influence. Apollonius of Tyana and the so-called Neo- 
Pythagoreans drew similar ethical consequences from their 
eclectic study of Plato. Wonder-workers like Alexander 
of Aboniteichos exhibit the grosser side of the longing for 
spiritual communion. The traits common to Neo-Platonism 
and all these speculations are well summed up by Zeller 
(Philos. der Griechen, iii. 2. 214) as consisting in—* (1) the 
dualistic opposition of the divine and the earthly ; (2) an 
abstract conception of God, excluding all knowledge of the 
divine nature ; (3) contempt for the world of the senses, on 
the ground of the Platonic doctrines of matter and of the 
descent of the soul from a superior world into the body; (4) 
the theory of intermediate potencies or beings, through 
whom God acts upon the world of phenomena ; (5) the re- 
quirement of an ascetic self-emancipation from the bondage 
of sense and faith in a higher revelation to man when in a 
state called enthusiasm.” Neo-Platonism appears in the 
first half of the 3d century, and has its greatest repre- 
sentative in Plotinus (204-269 a.p.). He develops the 
Platonic philosophy into an elaborate system by means of 
the doctrine of emanation. The One, the Good, and the 
Idea of the Good were identical in Plato’s mind, and the 
Good was therefore not deprived of intelligible essence. 
It was not separated from the world of ideas, of which it 
was represented as either the crown or the sum. By 
Plotinus, on the contrary, the One is explicitly exalted 
above the vots and the “ideas”; it transcends existence 
altogether (éréxewva THs ovaías), and is not cognizable by 
reason. Remaining itself in repose, it rays out, as it 
were, from its own fulness an image of itself, which is 
called vots, and which constitutes the system of ideas or 
the intelligible world. The soul is in turn the image or 
product of the votos, and the soul by its motion begets 
corporeal matter. The soul thus faces two ways—towards 
the rovs, from which it springs, and towards the material 
life, which is its own product. Ethical endeavour consists 
in the repudiation of the sensible; material existence is 
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itself estrangement from God.  (Porphyry tells us that 
Plotinus was unwilling to name his parents or his birth- 
place, and seemed ashamed of being in the body.) Be- 
yond the xa@dpoes, or virtues which purify from sin, lies 
the further stage of complete identification with God (ovx 
é£w dpaprías eivas dÀAà Oedv eivai). To reach the ulti- 
mate goal, thought itself must be left behind ; for thought 
is a form of motion, and the desire of the soul is for the 
motionless rest which belongs to the One. The union 
with transcendent deity is not so much knowledge or 
vision as ecstasy, coalescence, contact (exotacis, ATÀWTIS, 
apy, Ennead., vi. 9. 8-9). But in our present state of exist- 
ence the moments of this ecstatic union must be few and 
short; “I myself," says Plotinus simply, “have realized it 
but three times as yet, and Porphyry hitherto not once.” 

It will be seen from the above that Neo-Platonism is 
not mystical as regards the faculty by which it claims to 
apprehend philosophic truth. It is first of all a system of 
complete rationalism ; it is assumed, in other words, that 
reason is capable of mapping out the whole system of 
things. But, inasmuch as a God is affirmed beyond 
reason, the mysticism becomes in a sense the necessary 
complement of the would-be all-embracing rationalism. 
The system culminates in a mystical act, and in the 
sequel, especially with Iamblichus and the Syrian Neo- 
Platonists, mystical practice tended more and more to 
overshadow the theoretical groundwork. 

It was probably about the end of the 5th century, just 
as ancient philosophy was dying out in the schools of 
Athens, that the speculative mysticism of Neo-Platonism 
made a definite lodgment in Christian thought through the 
literary forgeries of the Pseudo-Dionysius. The doctrines 
of Christianity were by that time so firmly established that 
the church could look upon a symbolical or mystical inter- 
pretation of them without anxiety. The author of the Theo- 
logia Mystica and the other works ascribed to the Areopa- 
gite proceeds, therefore, to develop the doctrines of Proclus 
with very little modification into a system of esoteric Chris- 
tianity. God is the nameless and supra-essential One, ele- 
vated above goodness itself. Hence “negative theology,” 
which ascends from the creature to God by dropping one 
after another every determinate predicate, leads us nearest 
to the truth. The return to God (évacts, Géwors) is the 
consummation of all things and the goal indicated by 
Christian teaching. The same doctrines were preached 
with more of churchly fervour by Maximus the Confessor 
(580-622). Maximus represents almost the last speculative 
activity of the Greek Church, but the influence of the 
Pseudo-Dionysian writings was transmitted to the West in 
the 9th century by Erigena, in whose speculative spirit both 
the scholasticism and the mysticism of the Middle Ages 
have their rise, Erigena translated Dionysius into Latin 
along with the commentaries of Maximus, and His system 
is essentially based upon theirs. The negative theology 
is adopted, and God is stated to be predicateless Being, 
above all categories, and therefore not improperly called 
Nothing. Out of this Nothing or incomprehensible 
essence the world of ideas or primordial causes is eternally 
created. This is the Word or Son of God, in whom all 
things exist, so far as they have substantial existence. 
All existence is a theophany, and as God is the beginning 
of all things, so also is He the end.  Erigena teaches the 
restitution of all things under the form of the Dionysian 
adunatio or deificatio. These are the permanent outlines 
of what may be called the philosophy of mysticism in 
Christian times, and it is remarkable with how little 
variation they are repeated from age to age. 

In Erigena mysticism has not yet separated itself in 
any way from the dogma of the church. There is no 
revulsion, as later, from dogma as such, nor is more stress 
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laid upon one dogma than upon another; all are treated 
upon the same footing, and the whole dogmatic system is 
held, as it were, in solution by the philosophic medium in 
which it is presented. No distinction is drawn, indeed, 
between what is reached by reason and what is given by 
authority ; the two are immediately identical for Erigena. 
In this he agrees with the speculative mystics everywhere, 
and differentiates himself from the scholastics who followed 
him. The distinguishing characteristic of scholasticism is 
the acceptance by reason of a given matter, the truth of 
which is independent of rational grounds, and which re- 
mains a presupposition even when it cannot be understood. 
Scholasticism aims, it is true, in its chief representatives, 
at demonstrating that the content of revelation and the 
teaching of reason are identical. But what was matter of 
immanent assumption with Erigena is in them an equat- 
ing of two things which have been dealt with on the 
hypothesis that they are separate, and which, therefore, 
still retain that external relation to one another. This 
externality of religious truth to the mind is fundamental 
in scholasticism, while the opposite view is equally funda- 
mental in mysticism. Mysticism is not the voluntary 
demission of reason and its subjection to an external 
authority. In that case, all who accept a revelation with- 
out professing to understand its content would require to 
be ranked as mystics ; the fierce sincerity of Tertullian’s 
credo quia absurdum, Pascal’s reconciliation of contra- 
dictions in Jesus Christ, and Bayle’s half-sneering sub- 
ordination of reason to faith would all be marks of this 
standpoint. But such a temper of mind is much more 
akin to scepticism than to mysticism ; it 1s characteristic of 
those who either do not feel the need of philosophizing their 
beliefs, or who have failed in doing so and take refuge in 
sheer acceptance. Mysticism, on the other hand, is marked 
on its speculative side by even an overweening confidence 
in human reason. Nor need this be wondered at if we 
consider that the unity of the human mind with the divine 
is its underlying presupposition. Hence where reason is 
discarded by the mystic it is merely reason overleaping 
itself ; it occurs at the end and not at the beginning of his 
speculations. Even then there is no appeal to authority ; 
nothing is accepted from without. The appeal is still to 
the individual, who, if not by reason then by some higher 
faculty, claims to realize absolute truth and to taste 
absolute blessedness. 

Mysticism first appears in the medieval church as the 
protest of practical religion against the predominance of 
the dialectical spirit. 


Bernard's mysticism is of a practical cast, dealing mainly 
with the means by which man may attain to the know- 
ledge and enjoyment of God. Reason has three stages, 
in the highest of which the mind is able, by abstraction 
from earthly things, to rise to contemplatio or the vision 
of the divine. More exalted still, however, is the sudden 
ecstatic vision, such as was granted, for example, to Paul. 
This is the reward of those who are dead to the body and 
the world. Asceticism is thus the counterpart of medizval 
mysticism ; and, by his example as well as by his teaching 
in such passages, Bernard unhappily encouraged practices 
which necessarily resulted in self-delusion. Love grows 
with the knowledge of its object, Bernard proceeds, and 
at the highest stage self-love is so merged in love to God 
that we love ourselves only for God’s sake or because.God 
has loved us. “Te enim quodammodo perdere tanquam 
qui non sis, et omnino non sentire te ipsum et a te ipso 
exinaniri et pene annullari, ccelestis est conversationis. 
. . . Sic affici deificari est." “As the little water-drop 
poured into a large measure of wine seems to lose its own 


It is so with Bernard of Clair- Bernard 
vaux (1091-1153), who condemns Abelard's distinctions of Clair- 
and reasonings as externalizing and degrading the faith, ""*- 
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nature entirely and to take on both the taste and the 
colour of the wine, or as iron heated red-hot loses its own 
appearance and glows like fire, or as air filled with sun- 
light is transformed into the same brightness so that it 
does not so much appear to be illuminated as to be itself 
light, —so must all human feeling towards the Holy One 
be self-dissolved in unspeakable wise, and wholly transfused 
into the will of God. For how shall God be all in all if 
anything of man remains in man? The substance will 
indeed remain, but in another form, another glory, another 
power " (De diligendo Deo, c. 10). These are the favourite 
similes of mysticism, wherever it 1s found. 

Mysticism was more systematically developed by Ber- 
nard's contemporary Hugo of St Victor (1096-1141). The 
Augustinian monastery of St Victor near Paris became 
the headquarters of mysticism during the 12th century. 
It had a wide influence in awakening popular piety, and 
the works that issued from it formed the text-books of 
mystical and pietistic minds in the centuries that followed. 
Hugo’s pupil, Richard of St Victor, declares, in opposition 
to dialectic scholasticism, that the objects of mystic con- 
templation are partly above reason, and partly, as in the 
intuition of the Trinity, contrary to reason. He enters at 
length into the conditions of ecstasy and the yearnings 
that precede it, Walter, the third of the Victorines, 
carried on the polemic against the dialecticians. Bona- 
ventura (1221-74) was a diligent student of the Victor- 
ines, and in his Itinerarium mentis ad Deum maps out 
the human faculties in a similar fashion. He introduces 
the terms “apex mentis" and “scintilla” (also ‘“syn- 
deresis" or ovvripyots) to describe the faculty of mystic 
intuition. Bonaventura runs riot in phrases to describe 
the union with God, and his devotional works were much 
drawn upon by mystical preachers. Fully a century later, 
when the system of scholasticism was gradually breaking 
up under the predominance of Occam’s nominalism, Pierre 
d'Ail (1350-1425), and his more famous scholar John 
Gerson (1363-1429), chancellor of the university of Paris, 
are found endeavouring to combine the doctrines of the 
Victorines and Bonaventura with a nominalistic philo- 
sophy. They are the last representatives of mysticism 
within the limitations imposed by scholasticism. 

From the 12th and 13th centuries onward there is ob- 
servable in the different countries of Europe a widespread 
reaction against the growing formalism and worldliness of 
the church and the scandalous lives of many of the clergy. 
Men began to feel a desire for a theology of the heart and 
an unworldly simplicity of life. Thus there arose in the 
Netherlands the Beguines and Beghards, in Italy the 
Waldenses (without, however, any mystical leaning), in the 
south of France and elsewhere the numerous sect or sects 
of the Cathari, and in Calabria the apocalyptic gospel of 
Joachim of Floris, all bearing witness to the commotion of 
the time. The lay societies of the Beghards and Beguines 
(for men and women respectively) date from the end of 
the 12th century, and soon became extremely popular both 
in the Low Countries and on the Rhine. They were free 
at the outset from any heretical taint, but were never 
much in favour with the church. In the beginning of 
the 13th century the foundation of the Dominican and 
Franciscan orders furnished a more ecclesiastical and regu- 
lar means of supplying the same wants, and numerous 
convents sprang up at once throughout Germany. The 
German mind was a peculiarly fruitful soil for mysticism, 
and, in connexion either with the Beguines or the church 
organization, a number of women appear about this time, 
combining a spirit of mystical piety and asceticism with 
sturdy reformatory zeal directed against the abuses of the 
time. Even before this we hear of the prophetic visions 
of Hildegard of Bingen (a contemporary of St Bernard) 
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and Elizabeth of Schönau. In the 13th century Elizabeth 
of Hungary, the pious landgravine of Thuringia, assisted 
in the foundation of many convents in thenorth of Germany. 
For an account of the chief of these female saints the 
reader is referred to the first volume of Preger’s Geschichte 
der deutschen Mystik. Mechthild of Magdeburg appears 
to have been the most influential, and her book Das 
Jliessende Licht der Gottheit is important as the oldest work 
of its kind in German. It proves that much of the 
terminology of German mysticism was current before 
Eckhart's time. Mechthild’s clerico-political utterances 
show that she was acquainted with the “eternal gospel” 
of Joachim of Floris, Joachim had proclaimed the doctrine 
of three world-ages—the kingdom of the Father, of the 
Son, and of the Spirit. The reign of the Spirit was to 
begin with the year 1260, when the abuses of the world 
and the church were to be effectually cured by the general 
adoption of the monastic life of contemplation. Very 
similar to this in appearance is the teaching of Amalrich 
of Bena (0b. 1207); but, while the movements just men- 
tioned were reformatory without being heretical, this is 
very far from being the case with the mystical pantheism 
derived by Amalrich from the writings of Erigena. His 
followers held a progressive revelation of God in the ages 
of the Father, Son, and Holy Spirit. Just as the Mosaic 
dispensation came to an end with the appearance of Christ, 
so the sacraments of the new dispensation have lost their 
meaning and efficacy since the incarnation of God as Holy 
Spirit in the Amalricans. With this opposition to the 
church they combine a complete antinomianism, through 
the identification of all their desires with the impulses of 
the divine Spirit. Amalrich’s teaching was condemned by 
the church, and his heresies led to the public burning of 
Erigena’s De divisione nature in 1225, The sect of the 
New Spirit, or of the Free Spirit as it was afterwards 
called, spread widely through the north of France and into 
Switzerlandand Germany. They were especially numerous 
in the Rhineland in the end of the 13th and during the 
14th century; and they seem to have corrupted the 
originally orthodox communities of Beghards, for Beghards 
and Brethren of the Free Spirit are used henceforward as 
convertible terms, and the same immoralities are related 
of both, Such was the seed-ground in which what is speci- 
fically known as German mysticism sprang up. 


In Meister Eckhart (1260-1329 ;—see ECKHART) the Eckhart, 


German mind definitively asserts its pre-eminence in the 
sphere of speculative mysticism. Eckhart was a dis- 
tinguished son of the church; but in reading his works 
we feel at once that we have passed into quite a different 
sphere of thought from that of the churchly mystics ; we 
seem to leave the cloister behind and to breathe a freer 
atmosphere. The scholastic mysticism was, for the most 
part, prdctical and psychological in character. It was 
largely a devotional aid to the realization of present union 
with God ; and, so far as it was theoretical, it was a theory 
of the faculties by which such a union is attainable. 
Mysticism was pieced on somewhat incongruously to a 
scholastically accepted theology; the feelings and the 
intellect were not brought together. But in Eckhart the 
attitude of the churchman and traditionalist is entirely 
abandoned. Instead of systematizing dogmas, he appears 
to evolve a philosophy by the free exercise of reason. His 
system enables him to give a profound significance to the 
doctrines of the church ; but, instead of the system being 
accommodated to the doctrines, the doctrines—and especi- 
ally the historical facts—acquire a new sense in the system, 
and often become only a mythical representation of specu- 
lative truth. The freedom with which Eckhart treats 
historical Christianity allies him much more to the German 
idealists of the 19th century than to his scholastic prede- 
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cessors. In his.speculative depth as well as in the fond- 
ness for reconciling apparent contradictions which often 
lends an air of paradox to his statements Eckhart bears a 
striking resemblance to Hegel ; but in some determinations 
of his system, such as his doctrine of the Absolute, he 
approaches more nearly to Schelling. In view of these 
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roundings religion became more inward in men of real 

piety, and the desire grew among them to draw closer the 

bonds that united them to one another. Thus arose the 
society of the Friends of God (Gottesfreunde) in the south The 
and west of Germany, spreading as far as Switzerland on Gottes 
the one side and the Netherlands on the other.  They//eu4e 


affinities, it has been customary to say that his interest is 
prevailingly intellectual, and that he is lacking in religious 
warmth. But this is largely due to the fusion of intellect 
and feeling which is often found in highly speculative 
natures. Eckhart’s system is in itself the expression or 
formulation of religious feeling, and the speculative state- 
ment possesses for him a rich spiritual unction of its own. 
In this he is the typical representative of German, in op- 
position to what is often called Romanic, mysticism. The 
latter, both in scholastic times and in its later Catholic 
representatives, confines itself to the facts of religious 
fecling without showing itself attracted by ontological 
speculation, 

Eckhart distinguishes between the godhead and God. 
The godhead is the absolute Essence (Wesen), unknowable 
not only by man but also by itself; it is darkness and 
absolute indeterminateness, ‘‘ Nicht" in contrast to “ Icht ”? 
or definite and knowable existence. Yet it is the poten- 
tiality of all things, and its nature is, in a triadic process, 
to come to consciousness of itself as the triune God. Crea- 
tion is not a temporal act, but an eternal necessity of the 
divine nature. I am as necessary to God, Eckhart is fond 
of saying, as God is necessary to me. In my knowledge 
and love God knows and loves Himself. ‘‘'The eye with 
which I see God is the same eye with which God sees me. 
My eye and God's eye are one eye, one vision, one recog- 
nition, one love.” To know God, we must become ignorant 
of ourselves and of all creatures. ‘‘ Couldst thou annihilate 
thyself for a moment, thou wouldst possess all that God 
is in Himself." "The complete renunciation of selfhood is 
called by Eckhart “decease ;” and when I am in this state 
God brings forth His Son in me. Or, conversely, it is I 
who beget God anew in my soul; “God has begotten me 
from eternity that I may be Father and beget Him who 
begat me.” Our identity with God is recognized by the 
purely rational and uncreated activity of the soul, which 
Eckhart calls the “ Fiinklein,” or spark. By this we press 
on beyond God into the abyss of the godhead, and Eckhart 
prays paradoxically “to be rid of God, that is, that God 
by His grace would bring him into the Essence—that Es- 
sence which is above God and above distinction.” 

In spite of Eckhart’s daring assertions of the identity of 
the human and the divine, there is no reason to call in 
question his genuinely religious and Christian spirit. His 
spirit, however, was Christian in a wide sense rather than 
ecclesiastical ; it showed itself in zeal for the upbuilding 
of Christian life among the people. The condemnation of 
the church had its effect in later times in obscuring Eckhart’s 
importance, but it did not avail to check his powerful influ- 
ence upon his contemporaries. They constantly appeal to 
him as “the master,” the “wise,” the “divine” master, 
“from whom God concealed nothing.” 

The political circumstances of Germany in the first 
half of the 14th century were in the last degree disas- 
trous. "The war between the rival emperors, Frederick of 
Austria and Louis of Bavaria, and the interdict under 
which the latter was placed in 1324 inflicted extreme 
misery upon the unhappy people. From some places the 
interdict was not removed for twenty-six years. Men's 
minds were pained and disquieted by the conflict of duties 
and the absence of spiritual consolation. The country 
was also visited by a succession of famines and floods, 
and in 1348 the Black Death swept over Europe like à 
terrible scourge. In the midst of these unhappy sur- 


formed no exclusive sect, "They often took opposite sides 
in polities, and they also differed in the type of their 
religious life; but they uniformly desired to strengthen 
one another in living intercourse with God. Among 
them chiefly the followers of Eckhart were to be found. 
Such were Heinrich Suso of Constance (1295-1366) and 
John Tauler of Strasburg (1300-61), the two most cele- 
brated of his immediate disciples. Suso was a remarkable 
combination of self-torturing austerity with an inexhaust- 
ible play of poetic fancy. He has been called “the 
minnesinger of the love of God.” Tauler’s eloquence may 
be said to have made him the centre of religious life in 
the south-west of Germany for more than quarter of a 
century. In his sermons, while the standpoint is the 
same as Eckhart’s, the speculative groundwork tends, as 
is natural, to be less insisted on, and more scope is given 
to its practical consequences and to direct religious ex- 
hortation. Nicolas of Basel, the mysterious layman 
from whose visit Tauler dates his true religious life, seems 
to have been the chief organizing force among the Gottes- 
freunde. He was known as “the great friend of God in 
the Oberland,” and Basel continued to be a quiet haven 
of reunion for the members of the society. Tauler and 
others retired thither at intervals from the political storms 
of the time. The society counted many members among 
the pious women in the convents of southern Germany. 
Such were Christina Ebner of Engelthal near Nuremberg, 
and Margaretha Ebner of Medingen in Swabia. Laymen 
also belonged to it, like Hermann von Fritzlar and Rulman 
Merswin, the rich banker of Strasburg (author of a 
mystical work, Buch der neun Felsen, on the nine rocks or 
upward steps of contemplation). Letters passed between 
the members, as well as presents of books or relics. 
Some of them, like Heinrich von Nördlingen, the friend 
of Margaretha Ebner, went much from place to place, and 
in that way helped to keep up a living connexion among 
the friends. It was doubtless one of their number who 
sent forth anonymously from the house of the Teutonic 
Order in Frankfort the famous handbook of mystical 
devotion called Hine deutsche Theologie. Shortly after 
the middle of the century most of the friends of whom 
anything is known drop out of sight. But the combina- 
tion of warm piety and spiritual freedom in Tauler’s 
sermons and the Deutsche Theologie exercised a continuous 
influence on the religious life of Germany till the time of 
Luther. As is well known, the Deutsche Theologie was first 
published in 1516 by Luther, who accompanied it by a pre- 
face expressing his own obligations to the “ noble book,” 
and ranking it inferior only to the Bible and St Augustine. 
The fact that the book was put into his hands by Staupitz, 
the vicar-general of the Augustinian order, shows that 
Luther’s high estimate was not singular at the time. 


John Ruysbroeck (1293-1381), the father of mysticism Ruys- 
in the Netherlands, stood in connexion with the Friends of broeck. 


God, and Tauler is said to have visited him in his seclusion 
at Vauvert (Griinthal) near Brussels. He was decisively 
influenced by Eckhart, though there is noticeable occa- 
sionally a shrinking back from some of Eckhart’s phrase- 
ology. The sect of the Free Spirit is the frequent object 
of his polemic, and this leads him into somewhat careful 
definitions of truth and error. For the rest, Ruysbroeck's 
mysticism is more of a practical than a speculative cast. 
He is chiefly occupied with the means whereby the unio 
mystica is to be attained, whereas Eckhart dwells on the 
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union as an ever-present fact, and dilates on its meta- 
physical implications. Towards the end of Ruysbroeck's 
life, in 1378, he was visited by the fervid lay-preacher 
Gerhard Groot (1340-84), who was so impressed by the 
life of the community at Vauvert that he conceived the 
idea of founding a Christian brotherhood bound by no 
monastic vows, but living together in simplicity and piety 
with all things in common, after the apostolic pattern. 
This was the origin of the Brethren of the Common Lot 
(or Common Life). The first house of the Brethren was 
founded at Deventer by Gerhard Groot and his youth- 
ful friend Florentius Radewyn. Similar brother-houses 
soon sprang up in different places throughout the Low 
Countries and Westphalia, and even Saxony. Thomas a 
Kempis (1380-1471), to whom the brotherhood chiefly 
owes its fame, forms the subject of a separate article. 
Mystics — It has been customary for Protestant writers to represent 
and the the mystics of Germany and Holland as precursors of the 
Reforma- Reformation. In a sense this is true; and the direct 
` . influence of Tauler and the Deutsche Theologie upon Luther 
has already been referred to. But it conveys a false im- 
pression if it is understood to mean that these men pro- 
tested against the doctrines of the church in the way the 
Reformers felt themselves called upon to do. There is no 
sign that Tauler, for example, or Ruysbroeck, or Thomas 
a Kempis had felt the dogmatic teaching of the church 
jar in any single point upon their religious consciousness. 
Nevertheless, mysticism did prepare men in a very real 
way for a break with the traditional system. Mysticism 
instinctively recedes from formulas that have become 
stereotyped and mechanical into the perennially fresh 
experience of the individual, In the first place, therefore, 
it brings into prominence only those broad and universal 
doctrines which it finds to be of vital and present moment 
for the inward life, while others, though they may have 
an important place in the churchly system, are (uncon- 
sciously) allowed to slip into temporary forgetfulness. It 
is thus we must explain that almost total absence of dis- 


tinetively Romish doctrine in Thomas a Kempis which . 


makes the Imitation as acceptable to the Protestant as to 
the devout Catholic. In the second place, mysticism 
accustoms men to deal with their experience for themselves 
at first hand, and to test the doctrines presented to them 
by that standard. This growth of spiritual freedom is 
especially to be marked in the German mystics. Itis to be 
noted, however, that mysticism affords in itself no founda- 
tion for a religious community. Its principle is pure inward- 
ness, but it possesses no norm by which the extravagances 
of the individual may be controlled. Thus, when the 
Reformers appeared to do their work, the mystics were 
found opposing the new authority of Scripture to the full 
as bitterly as they had opposed the old authority of the 
church. To the thoroughgoing mystic individualist the 
one standard is as external as the other. When Cellarius 
was called upon by Luther to substantiate his positions 
by reference to Scripture, he struck the table with his 
fist and declared it an insult to speak so to a man of God. 
A germ of reason may be discerned in this indignation, 
but none the less we must recognize that, while mysticism 
showed itself capable at the Reformation of dissolving 
society into anarchy and atomism, it showed itself per- 
fectly destitute of a reconstructive power. The same 
people who would claim the pre-Reformation mystics as 
Protestants in disguise are indignant at the way in which 
the later mystics oppose, or hold aloof from, the Reforma- 
tion movement. But the truth seems to be that, in both 
cases, mysticism was true to its principle. Without some 
fixed letter to attach itself to, it sinks away into utter form- 
lessness ; but its relation to the system is always more or 
less one of opposition to what it regards as external. 


The wild doctrines of Thomas Miinzer and the Zwickau 
prophets, merging eventually into the excesses of the 
Peasants’ War and the doings of the Anabaptists in 
Miinster, first roused Luther to the dangerous possibilities 
of mysticism asa disintegrating force. He was also called 
upon to do battle for his principle against men like 
Schwenkfeld (1490-1561) and Sebastian Frank (1500-45), 
the latter of whom developed a system of pantheistic 
mysticism, and went so far in his opposition to the letter 
as to declare the whole of the historical element in Scrip- 
ture to be but a mythical representation of eternal truth. 
Valentin Weigel (1533-88), who stands under manifold 
obligations to Frank, represents also the influence of the 
semi-mystical physical speculation that marked the transi- 
tion from scholasticism to modern times. The final break- 
down of scholasticism as a rationalized system of dogma 
may be seen in Nicolaus of Cusa (1401-64), who received 
his education, like Thomas a Kempis, at Deventer, and after- 
wards rose to be a cardinal of the church. He distinguishes 
between the intellectus and the discursively acting ratio 
almost precisely in the style of later distinctions between 
the reason and the understanding. The intellect com- 
bines what the understanding separates ; hence Nicolaus 
teaches the principle of the corncidentia contradictoriorum. 
If the results of the understanding go by the name of 
knowledge, then the higher teaching of the intellectual 
intuition may be called ignorance—ignorance, however, 
that is conscious of itself, docta ignorantia. “Intuitio,” 
* speculatio," “ visio sine comprehensione,” * comprehensio 
incomprehensibilis,” * mystica theologia," “ tertius ccelus,” 
are some of the terms he applies to this knowledge above 
knowledge ; but in the working out of his system he is 
remarkably free from extravagance. Nicolaus’s doctrines 
were of influence upon Giordano Bruno and other physi- 
cal philosophers of the 15th and 16th centuries. All 
these physical theories are blended with a mystical theo- 
sophy, of which the most remarkable example is, perhaps, 
the chemico-astrological speculations of Paracelsus (1493- 
1541). The influence of Nicolaus of Cusa and Paracelsus 
mingled in Valentin Weigel with that of the Deutsche 
Theologie, Osiander, Schwenkfeld, and Frank. Weigel, in 
turn, handed on these influences to Jacob Boehme (1575- 
1624), philosophus teutonicus, and father of the chief develop- 
ments of theosophy in modern Germany. See BoEHME. 

Mysticism did not cease within the Catholic Church at 
the Reformation. In St Theresa (1515-82) and John 
of the Cross the counter-reformation can boast of saints 
second to none in the calendar for the austerity of their 
mortifications and the rapture of the visions to which 
they were admitted. But, as was to be expected, their 
mysticism moves in that comparatively narrow round, and 
consists simply in the heaping up of these sensuous ex- 
periences. The speculative character has entirely faded 
out of it, or rather has been crushed out by the tightness 
with which the directors of the Roman Church now held 
the reins of discipline. Their mysticism represents, there- 
fore, no widening or spiritualizing of their theology; in 
all matters of belief they remain the docile children of 
their church, The gloom and harshness of these Spanish 
mystics are absent from the tender, contemplative spirit 
of Frangois de Sales (1567-1622); and in the quietism 
of Madame Guyon (1648-1717) and Miguel de Molinos 
(1627-96) there is again a sufficient implication of mys- 
tical doctrine to rouse the suspicion of the ecclesiastical 
authorities. Quietism, name and thing, became the talk of 
all the world through the bitter and protracted controversy 
to which it gave rise between Fénelon and Bossuet. 

In the 17th century mysticism is represented in the 
philosophical field by the so-called Cambridge Platonists, 
and especially by Henry More (1614-87), in whom the 
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influence of the Kabbalah is combined with a species of 
Christianized Neo-Platonism. Pierre Poiret (1646-1719) 
exhibits a violent reaction against the mechanical philo- 
sophy of Descartes, and especially against its consequences 
in Spinoza. He was an ardent student of Tauler and 
Thomas a Kempis, and became an adherent of the quiet- 
istic doctrines of Madame Bourignon. His philosophical 
works emphasize the passivity of the reason. The first 
influence of Boehme was in the direction of an obscure 
religious mysticism. J. G. Gichtel (1638-1710), the first 
editor of his complete works, became the founder of a 
sect called the Angel-Brethren. All Boehme's works were 
translated into English in the time of the Commonwealth, 
and regular societies of Behmenists were formed in England 
and Holland. Later in the century he was much studied 
by the menibers of the Philadelphian Society, John Pordage, 
Thomas Bromley, Jane Lead, and others. The mysticism 
of William Law (1686-1761) and of St Martin in France 
(1743-1803), who were also students of Boehme, is of a 
much more elevated and spiritual type. The ** Cherubic 
Wanderer,” and other poems, of Johann Scheffler (1624- 
77), known as Angelus Silesius, are more closely related 
in style and thought to Eckhart than to Boehme. 

The religiosity of the Quakers, with their doctrines of 
the “inner light” and the influence of the Spirit, has 
decided affinities with mysticism; and the quaint auto- 
biography of George Fox (1624-91), the founder of the sect, 
proceeds throughout on the assumption of supernatural 
guidance. Stripped of its definitely miraculous character, 
the doctrine of the inner light may be regarded as the 
familiar mystical protest against formalism, literalism, and 
scripture-worship. Swedenborg, though selected by Emer- 
son in his Representative Men as the typical mystic, be- 
longs rather to the history of spiritualism than to that of 
mysticism as understood in this article. He possesses the 
* cool temperament of the man of science rather than the 
fervid God ward aspiration of the mystic proper; and the 
speculative impulse which lies at the root of this form 
of thought is almost entirely absent from his writings. 
Accordingly, his supernatural revelations resemble a course 
of lessons in celestial geography more than a description 
of the beatific vision. 

Philosophy since the end of the last century has fre- 
quently shown a tendency to diverge into mysticism. This 
has been especially so in Germany. The term mysticism 
is, indeed, often extended by popular usage and philo- 
sophical partisanship to the whole activity of the post- 
Kantian idealists. In this usage the word would be equi- 
valent to the more recent and scarcely less abused term, 
transcendentalism, and as such it is used even by a sym- 
pathetie writer like Carlyle; but this looseness of phrase- 
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ology only serves to blur important distinctions. How- 
ever absolute a philosopher's idealism may be, he is errone- 
ously styled a mystic if he moves towards his conclusions 
only by the patient labour of the reason. Hegel there- 
fore, to take an instance, can no more fitly be classed as a 
mystic than Spinoza can. It would be much nearer the 
truth to take both as types of a thoroughgoing rationalism. 
In either case it is of course open to any one to maintain 
that the apparent completeness of synthesis really rests 
on the subtle intrusion of elements of feeling into the 
rational process, But in that case it might be difficult to 
find a systematic philosopher who would escape the charge 
of mysticism ; and it is better to remain by long.estab- 
lished and serviceable distinctions. Where philosophy 
despairs of itself, exults in its own overthrow, and yet 
revels in the “mysteries " of a speculative Christianity, as 
in J. G. Hamann (1730-88), the term mysticism may 
be fitly applied. So, again, it is in place where the move- 
ment of revulsion from a mechanical philosophy takes the 
form rather of immediate assertion than of reasoned demon- 
stration, and where the writers, after insisting generally 
on the spiritual basis of phenomena, either leave the posi- 
tion without further definition, or expressly declare that 
the ultimate problems of philosophy cannot be reduced to 
articulate formulas. Examples of this are men like Novalis, 
Carlyle, and Emerson, in whom philosophy may be said to 
be impatient of its own task. Schelling’s explicit appeal 
in the “ Identitdts-philosophte” to an intellectual intuition 
of the Absolute, is of the essence of mysticism, both as an 
appeal to a supra-rational faculty and as a claim not merely 
to know but to realize God. The opposition of the reason 
to the understanding, as used by Coleridge, is not free 
from the first of these faults. The later philosophy of 
Schelling and the philosophy of Franz von Baader, both 
largely founded upon Boehme, belong rather to theosophy 
than to mysticism proper. 

Authorities.—The authorities for the teaching of individual 
mysties will be found under their names. Besides the sections on 
mysticism in the general histories of philosophy by Erdmann and 
Ueberweg, and in works on church history and the history of 
dogma, reference may be made for the medieval period to Heinrich 
Schmid, Der Mysticismus in seiner Entstehungsperiode, Jena, 1824 ; 
Helfferich, Die christliche Mystik, Hamburg, 1842; Noack, Die 
christliche Mystik des Mittelalters, Königsberg, 1853. On the 
German mystics the works are very numerous, but decidedly the 
best is the Gesehichte der deutsehen Mystik, in course of publication 
by W. Preger. The first volume, published at Leipsic in 1874, 
deals with Meister Eckhart and his precursors; the second, which 
appeared in 1881, deals with Suso and the general development of 
mysticism in Eckhart's school, but without including Tauler. The 
works of Eckhart and his precursors are contained in Pfeiffer’s 
Deutsehe Mystiker des 14ten Jahrhunderts, vol. i. (1845), vol. ii. 
(1857) The Theologia Germanica and a selection from Tauler’s 
Sermons have been translated into English by Miss Susannah 
Winkworth. (A. SE.) 
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MEA (pv8oAoyía) is the science which ex- 

amines „blou or legends of cosmogony and of gods 
and heroes Mythology is also used as a term for these 
legends themselves. "Thus when we speak of * the mytho- 
logy of Greece" we mean the whole body of Greek divine 
and heroic and cosmogonic legends. When we speak of 
the “science of mythology” we refer to the various 
attempts which have been made to explain these ancient 
narratives. Very early indeed in the history of human 
thought men awoke to the consciousness that their religious 
stories were much in want of explanation. The myths 
of civilized peoples, as of Greeks and the Aryans of India, 
contain two elements, the rational and the irrational. 
The rational myths are those which represent the gods 
as beautiful and wise beings. The Artemis of the Odyssey 


“taking her pastime in the chase of boars and swift deer, 
while with her the wild wood-nymphs disport them, and 
high over them all she rears her brow, and is easily to be 
known where all are fair,” is a perfectly rational mythic 
representation of a divine being. We feel, even now, that 
the conception of a “queen and huntress, chaste and fair,” 
the lady warden of the woodlands, is a beautiful and natural 
fancy which requires no explanation. On the other hand, 
the Artemis of Arcadia, who is confused with the nymph 
Callisto, who, again, is said to have become a she-bear, and 
later a star, and the Brauronian Artemis, whose maiden 
ministers danced a bear-dance (ápkreveiw ; compare Harpo- 
cration on this word), are goddesses whose legend seems 
unnatural, and is felt to need explanation. Or, again, 
there is nothing not explicable and natural in the con- 
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ception of the Olympian Zeus as represented by the great 
chryselephantine statue of Zeus at Olympia, or in the 
Homeric conception of Zeus asa god who “turns every- 
where his shining eyes” and beholds all things. But the 
Zeus whose grave was shown in Crete, or the Zeus who 
played Demeter an obscene trick by the aid of a ram, or 
the Zeus who, in the shape of a swan, became the father 
of Castor and Pollux, or the Zeus who was merely a rough 
stone, or the Zeus who deceived Hera by means of a feigned 
marriage with an inanimate object, or the Zeus who was 
afraid of Attes, is a being whose myth is felt to be un- 
natural and in great need of explanation. It is this 
irrational and unnatural element—as Mr Max Miiller says, 
*the silly, senseless, and savage element”—that makes 
mythology the puzzle which men have so long found it. 
Early Explanations of Myths.—The earliest attempts 
at a crude science of mythology were efforts to reconcile 
the legends of the gods and heroes with the religious 
sentiment which recognized in these beings objects of 
worship and respect. Closely as religion and myth are 
intertwined, it is necessary to hold them apart for the 
purposes of this discussion. Religion may here be defined 
as the conception of divine or at least supernatural powers, 
entertained by men in moments of gratitude or of need 
and distress, in hours of weakness, when, as Homer says, 
“all folk yearn after the gods.” Now this conception 
may be rude enough, and it is nearly related to purely 
magical ideas, to efforts to secure supernatural aid by 
magical ceremonies. Still the roughest form of spiritual 
prayer has for its basis the hypothesis of beneficent 
beings, visible or invisible. The senseless stories or 
myths about the gods are soon felt to be at variance with 
this hypothesis. Asan example we may take the instance 
of Qing, the Bushman hunter. Qing, when first he met 
white men, was asked about his religion. He began to 
explain, and mentioned Cagn. Mr Orpen, the chief 
magistrate of St John’s Territory, asked, “Is Cagn good 
or malicious? how do you pray to him?” Answer (in a 
low imploring tone) ***O Cagn! O Cagn! are we not 
your children ? do you not see our hunger ? give us food ;’ 
and he gives us both hands full” (Cape Monthly Maga- 
zine, July 1874). Here we see the religious view of Cagn, 
the Bushman god. But in the mythological account of 
Cagn given by Qing he appears as a kind of grasshopper, 
supernaturally endowed, the hero of a most absurd cycle 
of senseless adventures. Even religion is affected by these 
irrational notions, and the gods of savages and of many 
civilized peoples are worshipped with cruel, obscene, and 
irrational rites. But, on the whole, the religious sentiment 
strives to transcend the mythical conceptions of the gods, 
and is shocked and puzzled by the mythical narratives. As 
soon as this sense of perplexity is felt, by poets, by priests, 
or by most men in an age of nascent criticism, explana- 
tions of what is most crude and absurd in the myths are 
put forward. Men ask themselves why their gods are wor- 
shipped in the form of beasts, birds, and fishes ; why their 
gods are said to have prosecuted their amours in bestial 
shapes; why they are represented as lustful and passion- 
ate—thieves, robbers, murderers, and adulterous. The 
answers to these questions sometimes become myths them- 
selves. Thus both the Mangaians and the Egyptians have 
been puzzled by their own gods in the form of beasts. The 
Egyptians invented an explanation—itself a myth—that 
in some moment of danger the gods concealed themselves 
from their foes in the shapes of animals! The Mangaians, 
according to Mr Gill, hold that “the heavenly family had 
taken up their abode in these birds, fishes, and reptiles.”? 
A people so curious and refined as the Greeks were 


l Plutarch, De Iside et Osiride. 
2 Myths and Songs from the South Pacific, p. 35, 1876. 
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certain to be greatly perplexed by even such comparatively 
pure mythical narratives as they found in Homer, still 
more by the coarser legends of Hesiod, and above all by 
the ancient local myths preserved by local priesthoods. 
Thus, in the 6th century before Christ, Xenophanes of 
Colophon severely blamed the poets for their unbecoming 
legends, and boldly called certain myths “the fables of 
men of old."? Theagenes of Rhegium (520 B.c. ?), accord- 
ing to the scholiast on Iliad, xx. 67,4 was the author of 
a very ancient system of mythology. Admitting that the 
fable of the battle of the gods was “unbecoming,” if liter- 
ally understood, Theagenes represented it as an allegorical 
account of the war of the elements. Apollo, Helios, and 
Hepheestus were fire, Hera was air, Poseidon was water, 
Artemis was the moon, xai Trà Aourd dpolws. Or, by 
another system, the names of the gods represented moral 
and intellectual qualities. Heraclitus, too, disposed of the 
myth of the bondage of Hera as allegorical philosophy. 
Socrates, in the Cratylus of Plato, expounds “a philosophy 
which came to him all in an instant,” an explanation of 
the divine beings based on crude philological analyses of 
their names. Metrodorus, rivalling some recent flights of 
conjecture, resolved not only the gods but even heroes like 
Agamemnon, Hector, and Achilles “into elemental combina- 
tions and physical agencies.” > Euripides makes Pentheus 
(but he was notoriously impious) advance a “ rationalistic ” 
theory of the story that Dionysus was stitched up in the 
thigh of Zeus. When Christianity became powerful the 
heathen philosophers evaded its satire by making more 
and more use of the allegorical and non-natural system of 
explanation. That method has two faults. First (as 
Arnobius and Eusebius reminded their heathen opponents), 
the allegorical explanations are purely arbitrary, depend 
upon the fancy of their author, and are all equally plaus- 
ible and equally unsupported by evidence. Secondly, 
there is no proof at all that, in the distant age when 
the myths were developed, men entertained the moral 
notions and physical philosophies which are supposed 
to be * wrapped up,” as Cicero says, “in impious fables.” 
Another system of explanation is that associated with 
the name of Euemerus (316 s.c.) According to this 
author, the myths are history in disguise. All the gods 
were once men, whose real feats have been decorated and 
distorted by later fancy. This view suited Lactantius, 
St Augustine, and other early Christian writers very well. 
They were pleased to believe that Euemerus “ by historical 
research had ascertained that the gods were once but 
mortal men.” Precisely the same convenient line was 
taken by Sahagun in his account of Mexican religious 
myths. As there can be no doubt that the ghosts of dead 
men have been worshipped in many lands, and as the gods 
of many faiths are tricked out with attributes derived 
from ancestor-worship, the system of Euemerus retains 
some measure of plausibility. While we need not believe 
with Euemerus and with Mr Herbert Spencer that the 
god of Greece or the god of the Hottentots was once a 
man, we cannot deny that the myths of both these gods 
have passed through and been coloured by the imaginations 
of men who practised the worship of real ancestors. For 
example, the Cretans showed the tomb of Zeus, and the 
Phocians (Pausanias, x. 5) daily poured blood of victims 
into the tomb of a hero, obviously by way of feeding his 
ghost. The Hottentots show many tombs of their god, 
Tsui-Goab, and tell tales about his death; they also pray 
regularly for aid at the tombs of their own parents.’ We 


8 Xenoph., Fr., i. 42. 4 Dindorf’s ed., vol. iv. p. 231. 

5 Grote, list. of Greece, i. 404, ed. 1869. 

6 Cf. Lobeck, Aglaophamus, i. 151-152, on allegorical interpreta- 
tion of myths in the mysteries. 

7 Hahn, Tsuni-Goam, the Supreme Being of the Khoi-Khoi, p. 113. 
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may therefore say that, while it is rather absurd to believe 
that Zeus and Tsui-Goab were once real men, yet their 
myths are such as would be developed by people accus- 
tomed, among other forms of religion, to the worship of 
dead men. Very probably portions of the legends of real 
men have been attracted into the mythic accounts of gods 
of another character, and this is the element of truth at 
the bottom of Euemerism. This is not the place to deal 
fully with the modern form of the system as set forth by 
Mr Herbert Spencer. 

Later Explanations of Mythology.—The ancient systems 
of explaining what needed explanation in myths were, 
then, physical, ethical, religious, and historical. One 
student, like Theagenes, would see a physical philosophy 
underlying Homeric legends. Another, like Porphyry, 
would imagine that the meaning was partly moral, partly 
of a dark theosophic and religious character. Another 
would detect moral allegory alone, and Aristotle expresses 
the opinion that the myths were the inventions of legis- 
lators “to persuade the many, and to be used in support 
of law” (Met, xi 8, 19). A fourth, like Euemerus, 
would get rid of the supernatural element altogether, and 
find only an imaginative rendering of actual history. 
When Christians approached the problem of heathen 
mythology, they sometimes held, with St Augustine, a form 
of the doctrine of Euemerus. In other words, they re- 
garded Zeus, Aphrodite, and the rest as real persons, dia- 
bolical not divine. Some later philosophers, especially of the 
l7th century, misled by the resemblance between Biblical 
narratives and ancient myths, came to the conclusion that 
the Bible contains a pure, the myths a distorted, form of 
an original revelation. The abbé Banier published a 
mythological compilation in which he systematically re- 
solved all the Greek myths into ordinary history.? Bryant 
published (1774) A New System, or an Analysis of Ancient 
Mythology, wherein an Attempt is made to divest Tradition 
of Fable, in which he talked very learnedly of “that won- 
derful people, the descendants of Cush,” and saw every- 
where symbols of the ark and traces of the Noachian 
deluge. Thomas Taylor, at the end of the 18th century, 
indulged in much mystical allegorizing of myths, as in 
the notes to his translation of Pausanias (1794). At an 
earlier date (1760) De Brosses struck on the true line of 
interpretation in his little work Du Culte des Dieux 
Fétiches, ou Parallèle de l'ancienne Religion de l'Égypte 
avec la Religion actuelle de Nigritie. In this tract De 
Brosses explained the animal-worship of the Egyptians as 
a survival among a civilized people of ideas and practices 
springing from the intellectual condition of savages, and 
actually existing among negroes. A vast symbolical 
explanation of myths and mysteries was attempted by 
Friedrich Creuzer? The learning and sound sense of 
Lobeck, in his Aglaophamus, exploded the idea that the 
Eleusinian and other mysteries revealed or concealed matter 
of momentous religious importance. It ought not to be 
forgotten that Lafitau, a Jesuit missionary in North 
America, while inclined to take a mystical view of the 
secrets concealed by Iroquois myths, had also pointed out 
the savage element surviving in Greek mythology.* 

The Most Recent Mythological Systems.—Up to a very 
recent date students of mythology were hampered by 
orthodox traditions, and still more by ignorance of the 
ancient languages and of the natural history of man. 
Only recently have Sanskrit and the Egyptian and Chal- 


1 De Civ. Dei vii. 18 ; viii. 26. 

? La Mythologie et les Fables expliquées par U Histoire, Paris, 1738, 
3 vols. 4to. 

3 Symbolik und Mythologie der Alten Völker, Leipsic and Darm- 
stadt, 1836-43. 

4 Mæurs des Sauvages, Paris, 1724. 
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dean languages become books not absolutely sealed. 
Again, the study of the evolution of human institutions 
from the lowest savagery to civilization is essentially a 
novel branch of research, though ideas derived from an 
unsystematic study of anthropology are at least as old as 
Aristotle. The new theories of mythology are based on 
the belief that ‘it is man, it is human thought and human 
language combined, which naturally and necessarily pro- 
duced the strange conglomerate of ancient fable."5 But, 
while there is now universal agreement so far, modern 
mythologists differ essentially on one point. "There isa 
school (with internal divisions) which regards ancient 
fable as almost entirely “a disease of language," that is, 
as the result of confusions arising from misunderstood 
terms that have survived in speech after their original 
significance was lost. Another school (also somewhat 
divided against itself) believes that misunderstood language 
played but a very slight part in the evolution of mythology, 
and that the irrational element in myths is merely the 
survival from a condition of thought which was once 
common, if not universal, but is now only found among 
savages, and to a certain extent among children. The 
former school considers that the state of thought out of 
which myths were developed was produced by decaying 
language; the latter maintains that the corresponding 
phenomena of language were the reflexion of thought. 
For the sake of brevity we might call the former the 
* philological” system, as it rests chiefly on the study of 
language, while the latter might be styled the “historical” 
or *anthropological" school, as it is based on the study 
of man in the sum of his manners, ideas, and institutions. 

The System of Mr Max Müller.—The most distinguished 
and popular advocate of the philological school is Mr 
Max Müller, whose ideas must now be stated. Their 
exposition is chiefly to be found in Mr Müller's Selected 
Essays and in his Lectures on Language. As the opposite 
system, the historical or anthropological system, is that 
which will be adopted in the remainder of this article, our 
criticism of Mr Müller's ideas must be accepted as that of 
an opponent. The problem set himself by Mr Müller is 
to explain what he calls “the silly, savage, and senseless” 
element in mythology (Sel. Ess., i. 578). 

(1.) Mr Müller says (speaking of the Greeks), "their 
poets had an instinctive aversion to everything excessive 
or monstrous, yet they would relate of their gods what 
would make the most savage of Red Indians creep and 
shudder,"—stories, that is, of the cannibalism of Demeter, 
of the mutilation of Uranus, the cannibalism of Cronus, 
who swallowed his own children, and the like. “Among 
the lowest tribes of Africa and America we hardly find 
anything more hideous and revolting." 

(2.) Mr Müller refers the beginning of his system of 
mythology to the discovery of the connexion of the Indo- 
European or, as they are called, “Aryan” languages. 
Celts, Germans, speakers of Sanskrit and Zend, Latins and 
Greeks, all prove by their languages that their tongues 
may be traced to one family of speech. "The comparison 
of the various words which, in different forms, are common 
to all Indo-European languages must inevitably throw 
much light on the original meaning of these words. Take, 
for example, the name of a god, Zeus, or Athene, or any 
other. The word may have no intelligible meaning in 
Greek, but its counterpart in the allied tongues, especially 
in Sanskrit or Zend, may reveal the original significance of 
the terms. ‘To understand the origin and meaning of the 
names of the Greek gods, and to enter into the original 
intention of the fables told of each, we must take into 
account the collateral evidence supplied by Latin, German, 


5 Max Müller, Lectures on Language, 2d series, p. 410, 1864. 
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Sanskrit, and Zend philology” (Lect. on Lang., 2d ser., p. 
406). A name may be intelligible in Sanskrit which has 
no sense in Greek. Thus Athene is a divine name with- 
out meaning in Greek, but Mr Müller advances reasons for 
supposing that it is identical with akana, “the dawn,” in 
Sanskrit. It is his opinion, apparently, that whatever story 
is told of Athene must have originally been told of the 
dawn, and that we must keep this before us in attempting 
to understand the legends of Athene. Thus (op. cit., 
p. 410), he says, “we have a right to explain all that 
is told of him” (Agni, “ fire”) “as originally meant for 
fire.” To take another example, Mr Miiller proves by 
aid of Sanskrit philology that Zeus originally meant the 
sky, and, as a result, “there was nothing that could be 
told of the sky that was not in some form or other ascribed 
to Zeus.” If, then (to take an example of our own), we 
read that Zeus, to pacify the jealousy of Demeter, muti- 
lated a rami, and pretended to have mutilated himself, are 
we to suppose that this story had originally a meaning in 
reference to the sky? The system, at all events, 1s simply 
this: the original meaning of the names of gods must be 
ascertained by comparative philology. The names, as a 
rule, will be found to denote elemental phenomena. And 
the silly, savage, and senseless elements in the legends of 
the gods will be shown to have a natural significance, as 
descriptions of sky, storms, sunset, water, fire, dawn, twi- 
light, the life of earth, and other celestial and terrestrial 
existences. Stated in the barest form, these results do 
not differ greatly from the conclusions of Theagenes of 
Rhegium, who held that * Hephestus was fire, Hera was 
air, Poseidon was water, Artemis was the moon, kai rà 
Aowrà opoiws.” But Mr Müller's system is based on scien- 
tific philology, not on conjecture, and is supported by a 
theory, which we shall try to explain, of the various pro- 
cesses in the evolution of myths out of language. 

(3.) The following is an abstract of Mr Müller's theory 
of one process by which myths were developed out of 
language. ‘‘The keenest eye of the antiquary and the 
philosopher? cannot see farther back, he says, than the 
period when expressions were coined for the most neces- 
sary ideas, and when a grammar began which was destitute 
of national peculiarities, but contained the germ of all the 
Turanian as well as the Aryan and Semitic forms of speech. 
This age Mr Müller calls the Rhematie period (Sel. Ess., 
i 306). (As yet there were no myths, or none alluded 
to by Mr Müller.) This was followed by an age in which 
at least two families of language, the Aryan and Semitic, 
left “the nomadic stage of grammar," and received once 
for all the peculiar impress of their formative system. 
There were as yet no such tongues as the Greek, Sanskrit, 
and Latin we know, only the Aryan speech from which 
these languages differentiated themselves. This was the 
Dialectic period. (As yet we understand that there were 
no myths, or none which Mr Müller takes into account.) 
We now come to the Mythopæic age. It was “half-way 
between the Dialectical period, presenting the human race 
gradually diverging into different families and languages, 
and the National period, exhibiting to us the earliest 
traces of nationalized language, and a nationalized litera- 
ture in India, Persia, Greece, Italy, and Germany " (op. cit., 
i p. 311). The Mythopoeie age, according to Mr Müller 
(op. cit., i. 308), came after the “unavoidable divergence 
of diaiects and languages,” between that period and the 
age of “the establishment of laws and customs and the 
first beginnings of religion and poetry." Mr Müller's next 
step is to examine the intellectual and social conditions 
of man in the Mythopceic age. This he does by aid of 
philology. He analyses the words which, being common 
to Sanskrit, Greek, Latin, and German, must have existed 
in Aryan speech before the nations that talked these 
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languages separated from the common stock. Although, 
as we have seen, the Mythopeic age came before “the 
earliest concentrations of political societies, the establish- 
ment of laws and customs," yet Mr Müller demonstrates 
that man, in the Mythopceic age, had political societies, and 
customs if not laws. Man, in the age called Mythopceic, the 
age when myths were made, already possessed the modern, or 
at all events the patriarchal, form of the family. His life 
was “half nomadic, half pastoral.” He had abundance of 
domesticated animals, he practised agriculture, and had 
invented the plough. His political institutions included 
kingship. He was a builder of cities and a constructor 
of roads. He could weave, and work the metals, includ- 
ing iron. He possessed a system of decimal arithmetic, 
* which could only have been secured,” says Mr Müller, 
* by the wear and tear of language in literary and practical 
use." "Thus, as he possessed a literature, his language 
must have been tolerably definite and, so to say, stereo- 
typed in meaning. ‘This earliest period, then, previous 
to any national separation, is what I call the Mythopoeic 
period, for every one of these common Aryan words is, in 
a certain sense, a myth” (op. ci, i. p. 355). It will be 
observed that, in the Mythopoeie age, man was essentially 
civilized, and that his language had passed through “ liter- 
ary wear and tear." 

(4.) Having thus defined the social, political, and literary 
status of men in the Mythopoeic age, Mr Müller goes on 
to describe the style of their conversation, which in the 
long run was the source of their myths. In the language 
of that day (as we gather from an examination of Aryan 
words) a number of terms, which later became abstract, 
“expressed something substantial something open to 
sensuous perceptions.”  ''In ancient languages every one 
of these words” (such as “day,” “night,” “earth,” 
“spring,” “dawn ") “had necessarily a termination expres- 
sive of gender, and this naturally produced the corre- 
sponding idea of sex, so that these names received not only 
an individual but a sexual character. . . . What must 
have been the result of this? As long as people thought 
in language it was simply impossible to speak of morning 
or evening, of spring and winter, without giving to these 
conceptions something of an individual, active, sexual, 
and at last personal character. They were either nothings, 
as they are nothings to our withered thought, or they were 
something ; and then they could not be conceived as mere 
Now let us take an 
example to show how, if the original sense of the names 
of those “ powerful beings” were lost, while the names 
themselves survived in language as part of a traditional 
saying, a myth would arise where no myth was intended. 
Let us suppose that in the Mythopceic age some one said 
“the shining one pursues the burning one,” meaning the 
sun follows the dawn. Let it further be supposed that 
the word for “shining one” was an Aryan prototype of 
the Greek Aos, “the sun," and that the word for the 
“burning one” was, similarly, an Aryan prototype of the 
Sanskrit akana or dahana, “the dawn.” Then grant 
that the term for Helios came to be confused with Apollo 
(a god who has points in common with the sun), grant 
that the word for the “burning one” became, from some- 
thing like akana or dahana, Daphne, and admit that a 
certain tree was also called daphne, because its wood 
burned easily. When all these changes had happened and 
had been forgotten, Greeks would find in their language 
this expression, “ Apollo pursues Daphne.” They would 
see that ** Apollo” was a masculine, ** Daphne" a feminine, 
word. And they would thus be led to suppose that Apollo 
was a young amorous god who chased a fair reluctant 
nymph Daphne, and that Daphne, to avoid his pursuit, 
changed herself, or was changed, into a tree bearing the 
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same name.! ‘All this seems to me as clear as daylight,” 
says Mr Müller. 

So far two linguistic influences have been exhibited in 
their effect on mythology. One is the existence of gender 
terminations, producing in the human mind the belief 
that inanimate things spoken of as sexual must be sexual 
living powers. The other process (illustrated to some 
extent by the change of a phrase meaning “sunrise follows 
dawn” into '*Phobus chases Daphne”) is the retention 
by a verb of its full original activity. The full theory 
of “auxiliary verbs” which originally possessed ‘a more 
material and expressive character" than they now retain 
will be found in Selected Essays, i. 365. Thus the Latin 
fut, “I was,” corresponds to $c, and in Greek “still shows 
its original and material power of growing.” The theory 
is, then, that both substantives and auxiliary verbs “said 
more than they ought to say ” in the Mythopoeic age, and 
that this surplus of meaning, misunderstood, became the 
“ Aberglaube,” the irrational surplus of faith, in the myths. 

(5.) The philological processes in the evolution of mytho- 
logy are still unexhausted. It is plain that as long as 
every one knew that language “said more than it ought 
to say,” as long as it was discounted and understood at 
its true value, it would not produce much mythology. 
“It is,” says Mr Müller, “the essential character of a true 
myth that it should no longer be intelligible by a refer- 
ence to spoken language.” For the full development of 
myths, then, thé old rich overweighted terms must have 
gone on existing, stereotyped in phrases, but their original 
significance must have ceased to be intelligible. But how 
did spoken language retain the words and the sayings, 
while it utterly lost their meaning? The process must be 
explained in the words of Mr Müller himself. 

** Most nouns, as we have seen before, were originally appellatives 


or predieates expressive of what seemed at the moment the most. 


characteristic attribute of an object. But as most objects have 
more than one attribute, and as, under different aspects, one or the 
other attribute might seem more appropriate to form the name, 
it happened by necessity that most objects during the early period 
of language had more than one name, In the course of time the 
greater number of these names became useless, and they were mostly 
replaced in literary languages by one fixed name, whieh might 
be called the proper name of such objects. The more ancient a 
language, the richer itis in synonyms. Synonyms, again, if used 
constantly, must naturally give rise to a number of homonyms. 
If we may call the sun by fifty names expressive of different quali- 
ties, some of these names will be applicable to other objects also, 
which would happen to possess the same quality. These different 
objects would then be called by the same name, they would become 
homonyms.” (Sel. Ess., i. 376-8.) 

Thus, while one thing had many names, many things 
would have the same name. Again, *as the meanings of 
metaphors are forgotten, or the meanings of roots whence 
words were derived became dimmed and changed, many 
of these words would lose their radical as well as their 
poetical meaning. They would become mere names handed 
down in the conversation of a family ; understood, perhaps, 
by the grandfather, familiar to the father, but strange to 
the son, and misunderstood by the grandson.” As an ex- 
ample, Mr Müller gives Zevs, which, “originally a name 
of the sky, like the Sanskrit Dyaus," became gradually a 
proper name, which betrayed its appellative meaning only 
in a few proverbial expressions, such as Zevs vee (“ Zeus, 
or the sky, rains”), or sub Jove frigido (“under the chill 
air") In this example, it is true, we have neither homonyms 
nor synonyms presented to us, nor do we see why the 
grandfather should have talked of the sky as a thing, while 
the grandson was driven to the inference that the sky was 
a person, and a very remarkable person too. 


1 This explanation of the myth of Daphne is compiled from 
Selected Essays, i. 398, 399, 607, 608. Meanwhile a well-known 
American Sanskrit scholar denies that akana ever meant ‘‘ dawn,” or 
that it could become dahana and daphne by any philological process. 
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(6.) Mr Miiller’s next step is to collect illustrations of 
the processes he has described, and to adduce proofs that 
these processes really existed and acted. He looks for his 
proofs and his examples in Sanskrit poetry, in the poetry 
of the sacred hymns or Vedas. Here is his evidence for 
the action (in the Mythopoeie age) of the processes he calls 
synonymy or polyonymy (many names for one thing) and 
homonymy (many things with one name): 

“In the Veda the earth is called urvi (wide), prithvi (broad), mahi 
(great), and many more names of which the Nigantha mentions 
twenty-one. These twenty-one words would besynonyms. But urvi 
(wide) is not only given as a name of the earth, but also means a 
river, Prithvi (broad) means not only earth, but sky and dawn. 
Mahi (great, strong) is used for air and speech, as well as for earth. 
Hence earth, river, sky, dawn, air, and speech would become homo- 
nyms." (Sel. Ess., i. 371.) 

It will therefore be evident that, if the great-grandsons 
of the people of the Vedic age did not know whether their 
traditional expressions referred to earth, dawn, sky, air, or 
Speech, confusions would arise, and from the confusions 
myths. Mr Müller ends by analysing and explaining some 
Greek stories. 

We have now given as clear and distinct an account of 
Mr Müller's system of mythology as is possible within our 
limited space. It will be observed that the explanation 
applies to people speaking Indo-European languages, is 
grounded on a view of their early history as elucidated by 
philology, and on the whole resolves itself into this, 
that "mythology is à disease of language," a result of 
misunderstood phrases and of the gender-terminations of 
.words. We now approach the criticism of Mr Miiller’s 
system, and our criticism will lead up to a new examination 
of the problem of mythology. 

(1. Mr Müller started with the wish to explain how 
the Greek poets, with their aversion to everything excessive 
or monstrous, came to ascribe the most abominable offences 
totheirown gods. The gods were incestuous, were sinners 
of nameless sins. They disguised themselves in animal 
shapes; they tasted human flesh ; they amused themselves 
with obscene jests ; they died and were buried ; they were 
born, and their birth-places were known. The first 
objection to Mr Müller's system is that it does not explain, 
but usually keeps clear of, the very horrors that need ex- 
planation. True, he easily shows that the sun can be 
regarded, now as the child, now as the bridegroom, of the 
dawn, and hence a story of incest may arise. The growing 
crop (to take an instance familiar to the early heathen 
apologists) may be regarded as the child of the showery 
sky, and again as its bride, and hence an unbecoming 
story, like the loves of Zeus and Persephone, might come 
to be credited. Once more, Zeus may be regarded as the 
father of all men, and hence the separate myths of his 
physical amours, whence spring the royal families of Hellas, 
might have originated. But, even if we accept all these 
explanations, we still must ask Mr Müller the questions 
which the early Christians asked the heathen expositors of 
and apologists for the myths. How are the disgusting 
details, the “savage, silly, and senseless” details, to be 
explained! Zeus is the heaven, and woos the earth, or 
the lower air, but why does he take the form of a bull or 
a cuckoo, why does he deceive Hera by celebrating a false 
marriage with a log of wood? Why does he try to expiate 
his amour with Demeter by his conduct to the ram! 
Why, when conceived of as the father of noble houses, 
does he adopt the shape of an ant, a swan, an eagle, a 
bull, a serpent? What mean the amours and animal 
metamorphoses of, the other gods? Grant that Procris is 
the dew, as Mr Müller says it is, and how do you explain 
her unspeakable services to King Minos? Grant that 
Cronion only means “the ancient of days,” and that, being 
misunderstood to mean “son of Cronus,” the name gave 
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rise to the myth of Cronus, and how do you explain that 
god's mutilation of his father, and his habit of swallowing 
down alive each of his own children, whom he afterwards 
disgorged? Grant that Dionysus only means the vine 
and its influence, and how do you explain his unspeakable 
conduct as recorded in the mysteries at Halimus in Attica ? 
How, in short, as Arnobius asked the heathen, how, if the 
myths represent pure natural facts and phenomena, do 
they come to be erowded with the obscene details which 
disgusted philosophers six hundred years before Christ! 
In what stage of society did this *impure way of stating 
pure facts” win favour? Mr Müller must fix the period 
at which such details were invented, some time between 
his Mythopoice age and the age of Xenophanes and 
Theagenes. In the meantime his system does not explain 
and scarcely touches on the very facts that most call for 
explanation. Why did the Greek poets relate divine 
myths of which we find the parallels “among the lowest 
tribes of Africa and America” 4 

(2.) Mr Müller's system is a result of the philological 
discoveries that establish the linguistic unity of the Indo- 
European peoples, and is founded on an analysis of their 
language. But myths precisely similar in irrational and 
repulsive character to those of the Aryan races exist 
among Australians, South Sea Islanders, Eskimo, Bushmen 
in Africa, among Solomon Islanders, Iroquois, and so forth. 
The facts being identical, an identical explanation should 
be sought, and, as the languages in which the myths 
exist are essentially different, an explanation founded on the 
Aryan language is likely to prove too narrow. Mr Müller 
indeed, has ventured into Finnish philology and mythology, 
but a wider examination is needed. Once more, even if 
we discover the original meaning of à god's name, it does 
not follow that we can explain by aid of the significance 
of the name the myths about the god. For nothing is 
more common than the attraction of à more ancient 
story into the legend of a later god or hero. Myths of 
unknown antiquity, for example, have been attracted into 
the legend of Charlemagne, just as the bons mots of old 
wits are transferred to living humorists. Therefore, 
though we may ascertain that Zeus means “sky” and 
Agni “fire,” we cannot assert, with Mr Müller, that all 
the myths about Agni and Zeus were originally told of 
fire and sky. When these gods became popular they 
would inevitably inherit any current exploits of earlier 
heroes or gods. These exploits would therefore be explained 
erroneously if regarded as originally myths of sky or fire. 
We cannot convert Mr Müller's proposition *there was 
nothing told of the sky that could not in some form 
or other be ascribed to Zeus" into “there was no- 
thing ascribed to Zeus that had not at some time or 
other been told of the sky." This is also, perhaps, the 
proper place to observe that names derived from natural 
phenomena— sky, clouds, dawn, and sun—are habitually 
assigned by Brazilians, Ojibways, Australians, and other 
savages to living men and women. Thus the story origin- 
ally told of a man or woman bearing the name “sun,” 
"dawn," “cloud,” may be mixed up later with myths 
about the real celestial dawn, cloud, or sun. For all these 
reasons the information obtained from philological analysis 
of names is to be distrusted. We must also bear in mind 
that early men when they conceived, and savage men 
when they conceive, of the sun, moon, wind, earth, sky, 
and so forth, have no such ideas in their minds as we 
attach to these names. They think of sun, moon, wind, 
earth, and sky as of living human beings with bodily parts 
and passions. Thus, even when we discover an elemental 
ineaning in à god's name, that meaning may be all unlike 
what the word suggests to civilized men. A final objection 
is that philologists differ widely as to the true analysis and 
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real meaning of the divine names. Mr Miiller, for ex- 
ample, connects kpóvos with xpóvos, “time”; Preller with 
Kpaive, “ I fulfil,” and so forth. 

(3.) The objection to Mr Miiller’s doctrine of the 
Rhematie and Dialectic periods of language as bearing 
on mythology is that he either supposes man to have 
had no myths in these periods, or takes no account of the 
myths they may havehad. Yet it is certain, and admitted 
by himself, that we do find myths in languages of all 
known sorts. If man on his way to being Aryan or 
Semitic, if man in the Rhematic and Dialectic stages, 
possessed no myths, he must have differed from all men 
of whom we know anything. If he did possess myths 
these cannot have been produced by the conditions of Mr 
Müllers Mythopæic age, because that age had not yet 
been reached. And if man in the Rhematic and Dialectic 
periods had myths, and if they survived into the Mytho- 
poeic and later periods, they cannot be explained by Mr 
Müllers Mythopceic theory. Especially if these earlier 
myths crystallized round a god or hero of later date will 
the effort to explain the earlier stories by analysis of the 
later names be fruitless. As to the Mythopoeic period 
itself, as described by Mr Miiller, it was rather an age 
when the materials for myths were accumulated than when 
myths themselves were developed. 

(4.) Mr Miiller attempts to show how the conversation 
of men in the Mythopeic age became the source of 
myths. Here he is endeavouring, really, to account for 
that universal attribution of life, sex, action, and thought 
to all phenomena whieh is, indubitably, the essential con- 
dition of mythology. He explains this “animism” as an 
erroneous condition of thought into which men essentially 
civilized were driven by the nature of language. In lan- 
guage all words denoted gender, hence (he thinks) men were 
led to suppose that gender and sex, with all that follows, 
were possessed by all objects. But it is scarcely necessary to 
reply (the truth being so obvious) that the gender-termina- 
tions of words reflected, and must have arisen from, a state 
of the human intellect in which all things were regarded 
as persons. The civilized men of the Mythopeeic age 
were not compelled, as Mr Miiller thinks, to believe that 
all phenomena were persons, because the words which 
denoted the phenomena had gender-terminations. On the 
other hand, the gender-terminations were survivals from 
an early stage of thought in which personal characteristics, 
including sex, had been attributed to all phenomena. This 
condition of thought is demonstrated to be, and to have 
been, universal among savages, and it may notoriously be 
observed among children. Mr Müller explains it as the 
result of reflexions on gender-terminations, but how does 
he explain these terminations themselves? His theory is 
that, somehow, gender-terminations arose in language. 
Then, when they had become a tradition of language, they 
* reacted on the mind with irresistible power,” and men, 
who had previously been as sensible as ourselves, felt 
themselves obliged to animate and personify all pheno- 
mena. Mr Müller remarks “there is some truth in this,” 
(that is, in the contention that a belief in the personal 
character of phenomena reflected itself in gender-termina- 
tions), “ but it only serves to confirm the right view of the 
influence of language on thought, for this tendency, though 
in its origin intentional, and therefore the result of thought, 
became soon a mere rule of tradition in language, and then 
it reacted on the mind with irresistible power” (Sel. Ess., 
i, 604). Mr Miiller thinks that men first held nature to 
be animated and personal. This belief reflected itself in 
language, but it (apparently) produced no myths. Ina later 
and civilized age language brought back the old state of 
intellect, and myths were produced. This becomes a 
superfluous hypothesis of degradation, for the original state 
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of intellect was enough for the genesis of myths, without 
the conjectured reaction of language. 

(5.) The elaborate theory of the persistence of phrases 
without meaning in language is inconsistent with all that 
Mr Müller has told us about the civilization of Mythopoeic 
man. He belonged to a settled society, with a literature 
of its own. No proof is given that men so advanced in 
civilization would forget the meanings of ordinary phrases 
and yet retain the phrases in their language. How could 
a society with such shifting speech develop “by literary 
wear and tear” a system of decimal arithmetic? But Mr 
Müller says that the rapid process of oblivion which begat 
myths might occur in four generations. 

(6.) Again, no proof is given of the existence of the 
processes called homonymy and polyonymy. Mr Miiller, 
by way of proof, quotes the Vedas,—artificial poems pro- 
duced in a language which did not even exist in what he 
calls the Mythopoeic age. An Englishman might as well 
illustrate the conversation of his ancestors by examples 
chosen from Hymns Ancient and Modern. Mr Müller gives 
instances of homonymy and polyonymy in the Vedas, but he 
does not show that these processes made it impossible for 
the descendants of the Vedic poets to know what they 
were talking about. He says the descendants of Mytho- 
peeic men did not know what their traditional phrases meant, 
but he advances no proof that Mythopceic men used the 
processes called homonymy and polyonymy. Finally, when 
he looks for illustrations, he finds them, not in the Mytho- 
peeic period at all, but in the established national languages 
of the Greeks and of the Aryans of India. And in these 
illustrations the very points which most demand explana- 
tion—the “‘silly, senseless, and savage" details—are left not 
only unexplained but almost untouched. Thus Mr Müller's 
theory that myths are “a disease of language” seems 
destitute of evidence, and inconsistent with what is histori- 
cally known about the relations between the language and 
the social, political, and literary condition of men. 

Theory of Mr Herbert Spencer.—The system of Mr 
Herbert Spencer, as explained in Principles of Sociology, 
has many points in common with that of Mr Müller. Mr 
Spencer attempts to account for the state of mind (the 
foundation of myths) in which man personifies and ani- 
mates all phenomena. According to his theory, too, this 
habit of mind may be regarded as the result of degenera- 
tion, for in his view, as in Mr Müller's, it is not primary, 
but the result of misconceptions. But, while language is 
the chief cause of misconceptions with Mr Müller, with Mr 
Spencer it is only one of several forces all working to the 
same result. Statements which originally had a different 
significance are misinterpreted, he thinks, and names of 
human beings are also misinterpreted in such a manner 
that early races are gradually led to believe in the person- 
ality of phenomena. He too notes “the defect in early 
speech "—that is, the “lack of words free from implica- 
tions of vitality "—as one of the causes which “ favour per- 
sonalization.” Here, of course, we have to ask Mr Spencer, 
as we asked Mr Müller, wky words in early languages 
“imply vitality." These words must reflect the thought 
of the men who use them before they react upon that 
thought and confirm it in its misconceptions. So far Mr 
Spencer seems at one with the philological school of mytho- 
logists, but he warns us that the misconstructions of 
language in his system are “different in kind, and the 
erroneous course of thought is opposite in direction.” 
According to Mr Spencer (and his premises, at least, are 
correct), the names of human beings in an early state of 
society are derived from incidents of the moment, and 
often refer to the period of the day, or the nature of the 
weather. We find, among Australian natives, among 
Abipones in South America, and among Ojibways in the 
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North, actual people named Dawn, Gold Flower of Day, 
Dark Cloud, Sun, and so forth. Mr Spencer’s argument 
is that, given a story about real people so named, in 
process of time and forgetfulness the anecdote which was 
once current about a man named Storm and a woman 
named Sunshine will be transferred to the meteorological 
phenomena of sun and tempest. Thus these purely natural 
agents will come to be “personalized ” (Prin. Soe., 392), 
and to be credited with purely human origin and human 
adventures. Another misconception would arise when 
men had a tradition that they came to their actual seats 
from this mountain, or that lake or river, or from lands 
across the sea. They will mistake this tradition of local 
origin for one of actual parentage, and will come to believe 
that, like certain Homeric heroes, they are the sons of a 
river (now personified), or of a mountain, or, like a tribe 
mentioned by Garcilasso de la Vega, that they are descended 
from the sea. Once more, if their old legend told them 
that they came from the rising sun, they will hold, like 
many races, that they are actually the children of the sun. 
By this process of forgetfulness and misinterpretation, 
mountains, rivers, lakes, sun, and sea would receive human 
attributes, while men would degenerate from a more sen- 
sible condition into a belief in the personality and vitality 
of inanimate objects. As Mr Spencer thinks ancestor- 
worship the first form of religion, and as he holds that per- 
sons with such names as sun, moon, and the like became 
worshipped as ancestors, his theory results in the belief 
that nature-worship and the myths about natural pheno- 
mena—dawn, wind, sky, night, and the rest—are a kind of 
transmuted worship of ancestors and transmuted myths 
about real men and women. “Partly by confounding the 
parentage of the race with a conspicuous object marking 
the natal region of the race, partly by literal interpretation 
of birth names, and partly by literal interpretation of names 
given in eulogy " (such as Sun and Bull, among the Egyptian 
kings), and also through “implicit belief in the statements 
of forefathers," there has been produced belief in descent 
from mountains, sea, dawn, from animals which have 
become constellations, and from persons once on earth 
who now appear as sun and moon. A very common class 
of myths assures us that certain stocks of men are descended 
from beasts, or from gods in the shape of beasts. Mr 
Spencer explains these by the theory that the remembered 
ancestor of a stock had, as savages often have, an animal 
name, as Bear, Wolf, Coyote, or what not. In time his 
descendants came to forget that the name was a mere 
name, and were misled into the opinion that they were 
children of a real coyote, wolf, or bear. This idea, once 
current, would naturally stimulate and diffuse the belief 
that such descents were possible, and that the animals are 
closely akin to men. 

The chief objection to these processes is that they require, 
as a necessary condition, a singular amount of memory on 
the one hand and of forgetfulness on the other. The lowest 
contemporary savages remember little or nothing of any 
ancestor farther back than the grandfather. But men in 
Mr Spencer’s Mythopeeic age had much longer memories. 
On the other hand, the most ordinary savage does not 
misunderstand so universal a custom as the imposition of 
names peculiar to animals or derived from atmospheric 
phenomena. He calls his own child Dawn or Cloud, his 
own name is Sitting Bull or Running Wolf, and he is not 
tempted to explain his great-grandfather's name of Bright 
Sun or Lively Raccoon on the hypothesis that the ancestor 
really was a raccoon or the sun. Moreover, savages do not 
worship ancestresses or retain lively memories of their 
great-grandmothers, yet it is through the female line in 
the majority of cases that the animal or other ancestral 
name is derived. The son of an Australian whose family 
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name is Crane takes his mother's name, Swan or Cockatoo, 
or whatever it may be, and the same is the general rule in 
Africa and America among races who rarely remember 
their great-grandfathers. On the whole, then (though 
degeneracy, as well as progress, is a force in human evolu- 
tion), we are not tempted to believe in so strange a com- 
bination of forgetfulness with long memory, nor so excessive 
a degeneration from common sense into a belief in the 
personality of phenomena, as are required no less by Mr 
Spencer's system than by that of Mr Müller. 

A New Examination of Mythologies.—We have stated 
and criticized the more prominent modern theories of 
mythology. It is now necessary first to recapitulate the 
chief points in the problem, and then to attempt to 
explain them by a comparison of the myths of various 
races. The difficulty of mythology is to account for the 
following among other apparently irrational elements in 
myths: the wild and senseless stories of the beginnings 
of things, of the origin of men, sun, stars, animals, death, 
and the world in general; the infamous and absurd 
adventures of the gods; why divine beings are regarded 
as incestuous, adulterous, murderous, thievish, cruel, can- 
nibals, and addicted to wearing the shapes of animals; the 
myths of metamorphosis into plants, beasts, and stars ; the 
repulsive stories of the state of the dead; the descents of the 
gods into the place of the dead, and their return thence. 
It is extremely difficult to keep these different categories 
of myths separate from each other. If we investigate 
myths of the origin of the world, we often find gods in 
animal form active in the work of world-making. If we 
examine myths of human descent from animals, we find 
gods busy there, and if we try to investigate the myths 
of the origin of the gods, the subject gets mixed up with 
the mythical origins of things in general. 

Our first question will be, Is there any stage of human 
society, and of the human intellect, in which facts that 
appear to us to be monstrous and irrational are accepted 
as ordinary occurrences of every-day life? Mr Lane, in 
his preface to the Arabian Nights, says that the Arabs 
have an advantage over us as story-tellers. They can 
introduce such incidents as the change of a man into a 
horse, or of a woman into a dog, or the intervention of an 
afreet, without any more scruple than our own novelists 
feel in describing a duel or the concealment of a will. 
Among the Arabs the actions of magic and of spirits are 
regarded as at least as probable and common as duels 
and concealments of wills in European society. It is 
obvious that we need look no farther for the explanation 
of the supernatural events in Arab romances. Now let 
us apply this system to mythology. It is admitted that 
Greeks, Romans, Aryans of India in the age of the Sans- 
krit commentators, Egyptians of the Ptolemaic and earlier 
ages, were as much puzzled as we are by the mythical 
adventures of their gods. But is there any known stage 
of the human intellect in which these divine adventures, 
and the metamorphoses of men into animals, trees, stars, 
and converse with the dead, and all else that puzzles us 
in the civilized mythologies, are regarded as possible 
incidents of daily human life? Our answer is that every- 
thing in the civilized mythologies which we regard as 
irrational seems only part of the accepted and rational 
order of things to contemporary savages, and in the past 
seemed equally rational and natural to savages concern- 
ing whom we have historical information. Our theory 
is, therefore, that the savage and senseless element in 
mythology is, for the most part, a legacy from ancestors 
of the civilized races who were in an intellectual state not 
higher than that of Australians, Bushmen, Red Indians, 
the lower races of South America, and other worse than 
barbaric peoples. As the ancestors of the Greeks, Aryans 
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of India, Egyptians, and others advanced in civilization, 
their religious thought was shocked and surprised by myths 
(originally dating from the period of savagery, and natural 
in that period) which were preserved down to the time of 
Pausanias by local priesthoods, or which were stereotyped 
in the ancient poems of Hesiod and Homer, or in the 
Brahmanas and Vedas of India, or were retained in the 
popular religion of Egypt. This theory recommended 
itself to Lobeck. “We may believe that ancient and 
early tribes framed gods like themselves in action and in 
experience, and that the allegorical element in myths is 
the addition of later peoples who had attained to purer 
ideas of divinity, yet dared not reject the religion of their 
ancestors” (Aglaoph., i. 153). The senseless element in the 
myths would by this theory be for the most part a “sur- 
vival.” And the age and condition of human thought 
from which it survived would be one in which our most 
ordinary ideas about the nature of things and the limits 
of possibility did not yet exist, when all things were con- 
ceived of in quite other fashion,—the age, that is, of 
savagery. It is universally admitted that “survivals” of 
this kind do account for many anomalies in our institu- 
tions, in law, politics, society, even in dressand manners. If 
isolated fragments of an earlier age abide in these, it is still 
more probable that other fragments will survive in anything 
so closely connected as mythology with the conservative 
religious sentiment. Again, if this view of mythology can 
be proved, much will have been done to explain a problem 
which we have not yet touched, namely, the distribution 
of myths. The science of mythology has to account, 
if it can, not only for the existence of certain stories in 
the legends of certain races, but also for the presence of 
stories practically the same among almost all races. In 
the long history of mankind it is impossible to deny that 
stories may conceivably have spread from a single centre, 
and been handed on from races like the Indo-European 
and the Semitic to races as far removed from them in 
every way as the Zulus, the Australians, the Eskimo, the 
natives of the South Sea Islands. But, while the possi- 
bility of the diffusion of myths by borrowing and trans- 
mission must be allowed for, the hypothesis of the origin 
of myths in the savage state of the intellect supplies a 
ready explanation of their wide diffusion. Archzologists 
are acquainted with objects of early art and craftsmanship, 
rude clay pipkins and stone weapons, which can only be 
classed as “human,” and which do not bear much impress 
of any one national taste and skill. Many myths may be 
called “human ” in this sense. They are the rough pro- 
ducts of the early human mind, and are not yet characterized 
by the differentiations of race and culture. Such myths 
might spring up anywhere among untutored men, and 
anywhere might survive into civilized literature. There- 
fore where such myths are found among Greeks, Austral- 
ians, Egyptians, Mangaians, and others it is unnecessary 
to account for their wide diffusion by any hypothesis of 
borrowing, early or late. The Greek “key” pattern found 
on objects in Peruvian graves was not necessarily borrowed 
from Greece, nor did Greeks necessarily borrow from Aztecs 
the ** wave" pattern which is common to both. The same 
explanation may be applied to Greek and Aztec myths of 
the deluge, to Australian and Greek myths of the original 
theft of fire. Borrowed they may have been, but they 
may as probably have been independent inventions. It is 
true that some philologists (among others Professor Sayce) 
deprecate as unscientific the comparison of myths which 
are found in languages not connected with each other. 
The objection rests on the theory that myths are a disease 
of language, à morbid offshoot of language, and that the 
legends in unconnected languages must therefore be kept 
apart. But, as the theory which we are explaining does 
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not admit that language is more than a subordinate cause 
in the development of myths, as it seeks for the origin of 
myths in a given condition of thought through which all 
races have passed, we need do no more than record the ob- 
jection of Professor Sayce. Our next step must be briefly 
to examine the intellectual condition of savages, that is, 
of races varying from the condition of the Andaman 
islanders to that of the Solomon Islanders and the ruder 
Red Men of the American continent. 

The Intellectual Condition of Savages. Nature of our 
Evidence.—ln a developed treatise on the subject of 
mythology it would be necessary to criticize, with a 
minuteness which is impossible here, our evidence for the 
very peculiar mental condition of the lower races. Mr 
Max Miiller has asked (when speaking of the mental con- 
dition of men when myths were developed), * was there a 
period of temporary madness through which the human 
mind had to pass, and was it a madness identically the same 
in the south of India and the north of Iceland?” To this 
we may answer that the human mind had to pass through 
the savage stage of thought, that this stage was for all 
practical purposes “‘identically the same” everywhere, and 
that to civilized observers it does resemble “a temporary 
madness.” Many races are still abandoned to that tem- 
porary madness ; many others which have escaped from it 
were observed and described while still labouring under 
its delusions. Our evidence for the intellectual ideas of 
man in the period of savagery we derive partly from the 
reports of voyagers, historians, missionaries, partly from 
an examination of the customs, institutions, and laws in 
which the lower races gave expression to their notions. 
As to the first kind of evidence, we must be on our guard 
against several sources of error. Where religion is con- 
cerned, travellers in general and missionaries in particular 
are biased in several distinct ways. The missionary is 
sometimes anxious to prove that religion can only come 
by revelation, and that certain tribes, having received no 
revelation, have no religion or religious myths at all. 
Sometimes the missionary, on the other hand, is anxious 
to demonstrate that the myths of his heathen flock are a 
corrupted version of the Biblical narrative. In the former 
case he neglects the study of savage myths; in the latter 
he unconsciously accommodates what he hears to what he 
calls “the truth." The traveller who is not a missionary 
may either have the same prejudices, or he may be a sceptic 
about revealed religion. In the latter case he is perhaps 
unconsciously moved to put burlesque versions of Biblical 
stories into the mouths of his native informants, or to 
represent the savages as ridiculing the Scriptural traditions 
which he communicates to them. Yet again we must re- 
member that the leading questions of a European inquirer 
may furnish a savage with a thread on which to string 
answers which the questions themselves have suggested. 
* Have you ever had a great flood?” “Yes.” ‘Was any 
one saved?” The question starts the invention of the 
savage on a deluge-myth, of which, perhaps, the idea has 
never before entered his mind. There still remain the 
difficulties of all conversation between civilized men and 
unsophisticated savages, the tendency to hoax, and other 
sources of error and confusion. In receiving this kind 
of evidence, then, we need to know the character of our 
informant, his means of communicating with the heathen, 
his power of testing evidence, and his good faith. His 
testimony will have additional weight if supported by the 
* undesigned coincidences” of other evidence, ancient and 
modern. If Strabo and Herodotus and Pomponius Mela, 
for example, describe a custom, rite, or strange notion in 
the Old World, and if mariners and missionaries find the 
same notion or custom or rite in Polynesia or Australia 
or Kamchatka, we can scarcely doubt the truth of the 
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reports. The evidence is best when given by ignorant men, 
who are astonished at meeting with an institution which 
ethnologists are familiar with in other parts of the world. 
Another method of obtaining evidence is by the comparative 
study of savage laws and institutions. Thus we find in 
Asia, Africa, America, and Australia that the marriage 
laws of the lower races are based on a belief in kinship 
with animals. The evidence for this belief is thus en- 
tirely beyond suspicion. We find, too, that political power, 
sway, and social influence are based on the ideas of magic, 
of metamorphosis, and of the power which certain men 
possess to talk with the dead and to visit the abodes of 
death. All these ideas are the stuff of which myths are 
made, and the evidence of savage institutions, in every 
part of the world, proves that these ideas are the universal 
inheritance of savages. As to the quantity of evidence, 
it is actually overpowering in amount. 

Savage Ideas about the World.—We all “move about in 
worlds not realized,” though science is constantly occupied 
in winning over more material from the chaos of the un- 
known to the realm of rational knowledge. Savage men 
are like ourselves in curiosity and anxiety causas cognoscere 
rerum, but with our curiosity they do not possess our 
powers of attention. They are as easily satisfied with an 
explanation of phenomena as they are eager to possess an 
explanation. Inevitably they furnish themselves with their 
philosophy out of their scanty stock of acquired ideas, and 
these ideas and general conceptions seem almost imbecile 
to civilized men. Curiosity and credulity, then, are the 
characteristics of the savage intellect. When a phenomenon 
presents itself the savage requires an explanation, and 
that explanation he makes for himself, or receives from 
tradition, in the shape of a myth. The basis of these myths, 
which are just as much a part of early conjectural science 
as of early religion, is naturally the experience of the 
savage as construed by himself. Man's craving to know 
“the reason why " is already “among rude savages an in- 
tellectual appetite,” and “even to the Australian scientific 
speculation has its germ in actual experience."! How 
does he try to satisfy this craving? Mr Tylor replies, 
* When the attention of a man in the myth-making stage 
of intellect is drawn to any phenomenon or custom 
which has to him no obvious reason, he invents and 
tells à story to account for it." Against this statement. 
it has been urged that men in the lower stages of culture 
are not curious, but take all phenomena for granted. If 
there were no direct evidence in favour of Mr Tylor’s 
opinion, it would be enough to point to the nature of 
savage myths themselves. It is not arguing in a circle to 
point out that almost all of them are nothing more than 
explanations of intellectual difficulties, answers to the 
question, How came this or that phenomenon to be what it 
is? Thus savage myths answer the questions, —W hat was 
the origin of the world, and of men, and of beasts? How 
came the stars by their arrangement and movements? How 
are the motions of sun and moon to be accounted for? 
Why has this tree a red flower, and this bird a black mark 
on the tail? What was the origin of the tribal dances, or 
of this or that law of custom or etiquette? Savage mytho- 
logy, which is also savage science, has a reply to all these 
and all similar questions, and that reply is always found 
in the shape of a story. The answers cannot be accounted 
for without the previous existence of the questions. 

We have now shown how savages come to have a mytho- 
logy. It is their way of satisfying the early form of 
scientific curiosity, their way of realizing the world in 
which they move. But they frame their stories, neces- 
sarily and naturally, in harmony with their general theory 
BENE eee DE. 


1 Tylor, Primitive Culture, i. 369, 1871. 
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of things, with what we may call “savage metaphysics.” 
Now early man, as Mr Müller says, “not only did not 
think as we think, but did not think as we suppose he 
ought to have thought." The chief distinction between 
his mode of conceiving the world and ours is his vast 
extension of the theory of personality. The history of 
thought is the history of the process of narrowing the 
range and intensifying the conception of personality. To 
civilized man only human beings seem personal. We 
scarcely regard each of the more intelligent lower creatures 
as “an I,” and we can hardly be said to attribute definite 
personality at all to the less intelligent creatures, such as 
fishes. It is only by the half-conscious survival of older 
thought in poetry that we attribute personality to the 
sun or the wind, or say, “at one stride comes the Dark.” 
But to the savage, and apparently to men more backward 
than the most backward peoples we know, all nature was 
a congeries of animated personalities. The savage’s notion 
of personality is more a universally diffused feeling than 
a reasoned conception, and this feeling of a personal self 
he impartially distributes all over the world as known to 
him. One of the Jesuit inissionaries in North America 
thus describes the Red Man's philosophy :! “ Les sauvages 
se persuadent que non seulement les hommes et les autres 
animaux, mais aussi que toutes les autres choses sont 
animées."  Crevaux, in the Andes, found that the Indians 
believed that the beasts have piays (sorcerers and doctors) 
like themselves.? This opinion we may name personalism, 
and it is the necessary condition of savage (and, as will be 
seen, of civilized) mythology. The Jesuits could not under- 
stand how spherical bodies like sun and moon could be 
mistaken for human beings. Their catechumens put them 
off with the answer that the drawn bows of the heavenly 
bodies gave them their round appearance. ‘“‘The wind 
was formerly à person; he became a bird," say the Bush- 
men, and g'60 ka/ kat, a respectable Bushman once saw 
the personal wind at Haarfontein. The Egyptians, ac- 
cording to Herodotus (iii. 16), believed fire to be Ompíov 
epi vxov, a live beast. The Bushman who saw the Wind 
meant to throw a stone at it, but it ran into a hill From 
the wind as a person the Bhinyas in India (Dalton, p. 
140) claim descent, and in Indian epic tradition the leader 
of the ape army was a son of the wind. The Wind, by 
certain mares, became the father of wind-swift steeds men- 
tioned in the 7/ad. The loves of Boreas are well known. 
These are examples of the animistic theory applied to 
what, in our minds, seems one of the least personal of 
natural phenomena. The sky (which appears to us even 
less personal) has been regarded as a personal being by 
Samoyeds, Red Indians, Zulus,* and traces of this belief 
survive in Chinese, Greek, and Roman religion. 

Thus the savage mind regards even the most abstract 
phenomena as persons, with human parts and passions. 
That idea alone will account for much that is strange in 
mythology. But we must remember that, to the savage, 
Sky, Sun, Sea, Wind are not only persons, but they are 
savage persons. Their conduct is not what civilized men 
would attribute to characters so august; it is what un- 
civilized men think probable and befitting among beings 
like themselves. Now savage man’s view of his own 
place and his own powers in the world is so unlike our 
modern view of human relations to the universe that it 
requires a separate explanation. 

Savage Theory of Man’s Relations with the World.—It 
has already been shown that the savage regards even the 
most abstract phenomena (sky, earth, wind, and so forth) 
as animated and personal. It must be added that he has 


1 Relations, 1636, p. 114. 2 Voyages, p. 159. 
3 South African Folk-Lore Journal, May 1880. 
* Tylor, op. cit., ii. 256. 
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the same opinion of the personality and human character 
of all animals. ‘Ils tiennent les poissons raisonnables, 
comme aussi les cerfs,” says a Jesuit father about the 
North-American Indians (Relations, loc. cit.) In Aus- 
tralia the natives believe that the wild dog has the power 
of speech, like the cat of the Coverley witch in the Spec- 
tator. The Breton peasants, according to M. Sébillot, 
credit all birds with language, which they even attempt to 
interpret. The old English and the Arab superstitiofs 
about the language of beasts are examples of this opinion 
surviving among civilized races. The bear in Norway is 
regarded as almost a man, and his dead body is addressed 
and his wrath deprecated by Samoyeds and Red Indians. 
“The native bear Kwr-bo-r00 is the sage counsellor of the 
aborigines in all their difficulties. When bent on a danger- 
ous expedition, the men will seek help from this clumsy 
creature, but in what way his opinions are made known 
is nowhere recorded."5 Schoolcraft mentions a Red Indian 
story explaining how “the bear does not die,” but this 
tale Mr Schoolcraft (like Herodotus in Egypt) “cannot 
bring himself to relate.” He also gives examples of Iowas 
conversing with serpents. These may serve as examples 
of the savage belief in the human intelligence of animals. 
Man is on an even footing with them, and with them can 
interchange his ideas. But savages carry this opinion 
much further. Man in their view is actually, and in no 
figurative sense, akin to the beasts. Certain tribes in Java 
* believe that women when delivered of a child are fre- 
quently delivered at the same time of a young crocodile.” 6 
The common European story of a queen accused of giving 
birth to puppies shows the survival of the belief in the 
possibility of such births among civilized races, while the 
Aztecs had the idea that women who saw the moon in 
certain cireumstances would produce mice. But the chief 
evidence for the savage theory of man's close kinship 
with the lower animals is found in the institution called 
totemism. This is not the place to discuss totemism in 
all its bearings. It is, roughly speaking, the belief that 
certain stocks of men in the various tribes are descended 
by blood descent from certain objects animate or inani- 
mate, but especially from beasts. The strength of the 
opinion is proved by its connexion with very stringent 
marriage laws. No man (according to the rigour of the 
custom) may marry a woman who bears the same family 
name as himself, that is, who is descended from the 
same inanimate object or animal. Nor may people (if 
they can possibly avoid it) eat the flesh of animals who 
are their kindred. We have only space to indicate briefly 
here the wide diffusion of this extraordinary belief. Among 
the Murri, or natives of Australia, the local tribes are 
divided into stocks which may not intermarry, and which 
regard themselves as being descended from kangaroos, 
cockatoos, emus, pelicans, and other animals. A man and 
a woman who both claim descent from the same animal 
consider themselves as “of one flesh," brother and sister 
in the emu or kangaroo stock, and therefore may not inter- 
marry (Dawson, p. 26). As the cannibals of New Cale- 
donia do not eat their own tribesmen, so these stocks 
abstain from the flesh of their animal tribe-fellow. The 
Australians have a still more curious division of all nature 
into groups of kindred, so that one man may be descended, 
indeed, from the fish-hawk, but he also counts cousins with 
smoke and the honeysuckle tree. Again, the kangaroo 
and men-kangaroos are akin to summer, the wind, and the 
shevak tree. “The South Australian savage looks upon 
the world as the Great Tribe, to one of whose divisions 
he himself belongs, and all things, animate or inanimate, 
which belong to his class are parts of the bady corporate 
5 Brough Smyth, Aborigines of Victoria, i. 446, 1878. 
6 Hawkesworth, Voyages, iii. 750. 
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whereof he himself is part."! Turning from Australia to 
the west coast of Africa, we find similar ideas prevailing 
there. Among the Ashantees, as among the Australians, 
there are local divisions of the people, through which are 
scattered stocks claiming descent from animals, plants, and 
other natural objects.? As in Australia, the families may 
not eat the animals to which they are akin. The same 
notions prevail among the Basutos and other African tribes.? 
In America the amount of evidence for similar institutions 
grounded on similar creeds is too large to be dealt with 
here. The old missionaries, as Charlevoix and Bancroft, 
the old historian of the Peruvian tribes, Garcilasso de la 
Vega, the travels of Franklin, the collections of Bancroft 
and Schooleraft, bear irrefutable testimony to the American 
belief in descent from animals and from inanimate objects, 
the kinship being recognized, as in Australia, by marriage 
laws of the strictest character. In India the idea of animal 
kinship is just as powerful as elsewhere. The Hos and 
Mundas exhibit this creed in their marriage law. ‘The 
Mundaris, like the Oraons, adopt as their tribal distinction 
the name of some animal, and the flesh of that animal is 
tabooed to them as food; for example, the eel and the 
tortoise” (Dalton, pp. 189, 254). Turner describes analo- 
gous institutions in his Polynesia (p. 196). The Samoans, 
like the Egyptians, refuse to eat their own. tribal gods, but 
consume those of their neighbours. Siberian examples are 
given in Sir John Lubbock’s Origin of Civilization, under 
the head of the Jakuts. Among the Bonis (negroes relapsed 
into savagery out of slavery in Cayenne) one family reveres 
the red ape, another the cayman, a third the turtle.5 The 
higher religion of the Bonis is a survival of Christianity. 
The language is a mixture of English, Dutch, and Creole 
patois. These instances from almost every quarter of the 
globe, from Siberia to Peru, from Bengal to Canada, from 
Ashantee to the Cape, will suffice to indicate the strength 
and wide diffusion of the savage belief in animal kinship 
with men. Considerable proof of the survival of this sen- 
timent among the Semitic races is given by Professor 
Robertson Smith in * Animal Worship and Animal Tribes 
among the Arabs and in the Old Testament,” Journal of 
Philology, vol. ix. No. 17.8 

Savage man, then, regards all objects as animate and 
personal, and himself as physically akin to plants, animals, 
and other animate and inanimate things. He also believes 
that many of his own tribe-fellows have the power of as- 
suming the shapes of animals, and that the souls of his dead 
kinsfolk revert to animal forms. Sir A. C. Lyal, writing 
from Hindustan, observes that “to those who live in a 
country where wicked people and witches are constantly 
taking the form of wild beasts the explanation of lyean- 
thropy by a confusion between Aevkós (white) and Axos (a 
wolf) seems wanton.” Our sense of the wantonness and in- 
adequacy of this etymological explanation is increased when 
we find phenomena like LvcaxTHROPY (g. v.) believed in 
everywhere, whatever the language spoken by the believers. 
Mr Lane, in his introduction to the Arabian Nights (i. p. 
58), says he found the belief in these transmigrations 
accepted solemnly in Cairo. Bancroft brings evidence to 
prove that the Mexicans supposed pregnant women would 


1 Fison, Komilaroi and Kurnai, p. 169. Sir George Grey's Travels 
and Mr G. S. Lang's lecture on The Aborigines of Australia may also 
be consulted. 

Bowditeh, Mission to Ashantee, pp. 180, 181, 1873. 

Casalis, p. 211 ; Livingstone, p. 13. 

Evidence will be found in Dalton, Ethnology of Bengal, pp. 68, 166. 
Crevaux, Voyage dans l Amérique du Sud, p. 59. 

For similar survivals among Aryans see FAMILY (vol. ix. pp. 20, 
21), and The Politics of Aristotle (Bolland and Lang), p. 96. The 
original observer of these institutions and ideas, Mr M‘Lennan, printed 
his remarkable papers on “The Worship of Plants and Animals" in 
the Fortnightly Review, Nov. 1869, Feb. 1870. 
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turn into beasts, and sleeping children into mice, if things 
went wrong in the ritual of a certain solemn sacrifice, 
There is a well-known Scotch legend to the effect that a 
certain old witch was once fired at in her shape as a hare, 
and that where the hare was hit there the old woman was 
found to be wounded. Lafitau tells the same story as 
current among his Red Indian flock, except that the old 
witch and her son took the form of birds, not of hares. A 
Scandinavian witch does the same in the Egil saga. In 
Lafitau’s tale the birds were wounded by the magic arrows 
of a medicine man, and the arrow-heads were found in the 
bodies of the human culprits. In Japan" people chiefly 
transform themselves into badgers. The sorcerers of Hon- 
duras (Bancroft, i. 740) “ possessed the power of trans- 
forming men into wild beasts.” Regnard, the French 
dramatist, found in Lapland (1681) that witches could 
turn men into cats, and could themselves assume the. 
forms of swans, crows, faleons, and geese. Among the 
Bushmen® “sorcerers assume the form of beasts and 
jackals.” Dobrizhofer, a missionary in Paraguay (1717- 
1791), learned that “sorcerers arrogate to themselves the 
power of changing men into tigers” (Eng. transl., i. p. 
63). He was present at a conversion of this sort, though 
the miracle beheld by the people was invisible to the mis- 
sionary. Near Loanda Livingstone noted that “a chief 
may metamorphose himself into a lion, kill any one he 
chooses, and resume his proper form.” The same accomp- 
lishments distinguish the Barotse and Balonda. Among 
the Mayas of Central America sorcerers could transform 
themselves ‘‘into dogs, pigs, and other animals; their 
glance was death to a victim” (Bancroft, ii. 797). "The 
Thlinkeets hold that their shamans have the same powers.” 
A bamboo in Sarawak is known to have been a man. 
Metamorphoses into stones are as common among Red 
Indians and Australians as in Greek mythology. Com- 
pare the cases of Niobe and the victims of the Gorgon’s 
head.! Zulus, Red Indians, Aztecs,!? Andaman Islanders, 
and other races believe that their dead assume the shapes 
of serpents and of other creatures, often reverting to the 
form of the animal from which they originally descended. 
In ancient Egypt “the usual prayers demand for the 
deceased the power of going and coming from and to every- 
where under any form they like."!? A trace of this opinion 
may be noticed in the ZEneid. The serpent that appeared 
at the sacrifice of Æneas was regarded as possibly a 
“manifestation ” of the soul of Anchises (eid, v. 84)— 

“ Dixerat hee, adytis quum lubricus anguis ab imis 

Septem ingeus gyros, septena volumina, traxit," 

and /Eneas is 

“ Incertus, Geniumne loci, famulumue parentis 

Esse putet." 

On the death of Plotinus, as he gave up the ghost, a snake 
glided from under his bed into a hole in the wall!* Com- 
pare Pliny} on the cave “in quo manes Scipionis Africani 
majoris custodire draco dicitur." 

Without further investigating the survivals of these 
ideas among civilized races (the most notorious examples 
are the Indian and Pythagorean theories of transmigration), 
enough has been said to prove the savage belief in man's 
kinship with the animals and its survival in civilization. 
The last peculiarity in savage philosophy to which we need 
call attention here is the belief in spirits and in human in- 

7 Mitford, Tales of Old Japan, 1871. 

8 Bleek, Brief Account of Bushman Folk-Lore, pp. 15, 40. 
9 Missionary Travels, pp. 615, 642. 

10 Dall, Alaska, p. 423, 1870. 

u Dorman, Origin of Primitive Superstitions, pp. 130, 134. 
22 Sahagun, French Transl., p. 226. 


13 Records of the Past, x. 10. 


M Plotini Vita, p. 2, 95. 15 Jp N., xv. 44, 85. 


XVII. — 19 


146 M XCTSUS iO H5 © € Y 


so exhaustively treated by Mr Tylor in his Primitive Cul- 
ture, and the evidence so fully set forth, that we need do 
little more than set on record the general facts. With the 
savage natural death is not a universal and inevitable 
ordinance. ‘All men must die” is a generalization which 
he has scarcely reached ; in his philosophy the proposition 
is more like this, “all men who die die by violence.” A 
natural death is explained as the result of a sorcerer's spirit- 
‘yal violence, and the disease is attributed to magic, or to 
the action of hostile spirits. After death the man survives 
as a spirit, sometimes taking an animal form, sometimes 
invisible, sometimes to be observed “in his habit as he 
lived.” As to the origin of the belief in the continued 
existence and activity of the dead, the current theories 
will be found in the article Apparitions. The philosophy 
is shortly put in the speech of Achilles (Ziad, xxiii. 103) 
after he has beheld the dead Patroclus in a dream: “ Ay 
me, there remaineth then even in the house of Hades a 
spirit and phantom of the dead, for all night long hath 
the ghost of hapless Patroclus stood over me, wailing and 
making moan.” It is almost superfluous to quote here the 
voluminous evidence for the intercourse with spirits which 
savage chiefs and medicine men are believed to maintain. 
They can call up ghosts, or can go to the ghosts, in Australia, 
New Caledonia, New Zealand, North America, Zulu-land, 
among the Eskimo, and generally in every quarter of the 
globe. The men who enjoy this power are the same as 
they who can change themselves and others into animals. 
They too command the weather, and, says an old French 
missionary, “are regarded as very Jupiters, having in their 
hands the lightning and the thunder” (Relations, loc. cit.). 
They make good or bad seasons, and control the vast 
animals who, among ancient Persians and Aryans of India, 
as among Zulus and Iroquois, are supposed to grant or 
withhold the rain, and to thunder with their enormous 
wings in the region of the clouds. 

We are now in a position to sum up the ideas of savages 
about man's relations to the world. We started on this 
inquiry because we found that savages regarded sky, wind, 
sun, earth, and so forth as practically men, and we had 
then to ask, what sort of men, men with what powers? 
The result of our examination, so far, is that in savage 
opinion sky, wind, sun, sea, and many other phenomena 
have, being personal, all the powers attributed to real 
human persons, These powers and qualities are—(1) 
relationship to animals and ability to be transformed and 
to transform others into animals and other objects; (2) 
magical accomplishments, as— (a) power to visit or to 
procure the visits of the dead, (b) other magical powers, 
such as control over the weather. 

Once more, the great forces of nature, considered as 
persons, are involved in that inextricable confusion in 
which men, beasts, plants, stones, stars, are all on one 
level of personality and animated existence. This is the 
philosophy of savage life, and it is on these principles that 
the savage constructs his myths, while these, again, are 
all the scientific explanations of the universe with which 
he has been able to supply himself. 

Examples of Mythology.—Myths of the origin of the 
world and man are naturally most widely diffused. Man 
has everywhere asked himself whence things came and 
how, and his myths are his earliest extant form of answer 
to this question. So confused and inconsistent are the 
mythical answers that it is very difficult to classify them 
according to any system. If we try beginning with myths 
of ereative gods, we find that the world is sometimes 
represented as pre-existent to the divine race. If we try 
beginning with myths of the origin of the world, we 
frequently find that it owes its origin to the activity of 
pre-existent supernatural beings. According to all modern 


views of creation, the creative mind is prior to the universe 
which it created. There is no such consistency of opinion 
in myths, whether of civilized or savage races. Perhaps 
the plan least open to objection is to begin with myths of 
the gods. But when we speak of gods, we must not give 
to the word a modern significance. As used here, gods 
merely mean non-natural and powerful beings, sometimes 
* magnified non-natural men," sometimes beasts, birds, or 
insects, sometimes the larger forces and phenomena of the 
universe conceived of as endowed with human personality 
and passions. When Plutarch examined the Osirian 
myth (De Isid., xxv.) he saw that the “gods” in the 
tale were really “ demons,” “ stronger than men, but having 
the divine part not wholly unalloyed,”—“ magnified non- 
natural men," in short. And such are the gods of mytho- 
logy. In examining the myths of the gods we propose 
to begin with the conceptions of the most backward tribes, 
and to advance to the divine legends of the ancient civil- 
ized races. It will appear that, while the non-civilized 
gods are often theriomorphic, made in accordance with the 
ideas of non-civilized men, the civilized gods retain many 
characteristics of the savage gods, and these characteristics 
are the “irrational element” in the divine myths. 

Myths of Gods. Savage ideas.—The Boo-noo-rong, an 
Australian coast-tribe, regard as an early creative god a 
being named Bun-jel or Pund-jel. He is the chief of a 
supernatural set of beings, earlier than men, with human 
relationships. He has a wife whose face (in accordance 
with a widely-diffused scruple of savage etiquette) he has 
never seen, any more than Urvasi in the Vedic myth was 
allowed to see Pururavas without his garments, “for such 
is the custom” (says the Veda) “of women." The name 
Bun-jel means *'eagle-hawk," and the eagle-hawk is a 
* totem," or worshipful ancestral animal, among certain 
Australian tribes. Conceived as a supernatural bird-god, 
Pund-jel answers to the birds as they describe themselves 
in Aristophanes (Aves, 703)— 

Ode uév ér pev 
TOAD v peo Dora rot TávTOV pokápov. 
He belongs to the age of birds, “altogether wiser and 
more skilful in all things than men," *by far the most 
ancient of all gods." In an anthropomorphic myth of the 
Kurnai, Pund-jel figures as “an old man who lives at the 
sources of the Yarra river” and is rich in cattle. The 
term Bun-jel is also used as a kind of title of honour be- 
stowed on the older men of the Kurnai and Briakolung, 
some of whom have magical powers. In the northern 
parts of Victoria the aborigines believe in Pund-jel in his 
bird-form as à creative Eagle. Pund-jel takes the part, not 
only of a creator, but of an instructor—a *'culture-hero," 
to use a fashionable compound term. He instructed man 
in the arts of life, taught the males how to spear kangaroos, 
and the women how to dig roots. Pund-jel disappeared 
from the world he had made when a rival power, the Jay, 
opened certain great bags of wind he possessed, and blew 
Pund-jel into the heavens. The Australians draw no very 
hard-and-fast line between their “ birraarks," or sorcerers, 
and their gods. The Kurnai give the name of Brewin to 
a powerful spirit, but the name was also conferred on a 
birraark who disappeared for many days, holding converse 
with the invisible. The native bear is a beast they adore, 
and they have given his name to a famous sorcerer. The 
West Wind is the name of a human sorcerer who happens to 
be able to make the west wind blow with violence. "There 
is thus à come and go of titles, powers, and attributes be- 
tween sorcerers, totems, and vague powerful spirits, and 
in this medley of beliefs a god may have the form of a 
bird, à man the attributes of a god, so that every sort of 
irrational transformation is not only not unnatural but is 
inevitable in such a system. The basis of that system, 
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of course, is the belief in the equal personality and com- 
mon kindred of all things. Pund-jel, and his rivals the 
Crow and the Jay, appear to belong to the supernatural 
prehuman race of Nurrumbunguttias, or ‘old spirits," 
answering to the divine races of Titans and gods in 
Greece, and to the Californian and Ovaherero “old ones 
in heaven.” ! 

Before leaving the Australian divine myths it should 
be remarked that the widely-spread dualistic myth is found 
among the Australians. * Why do things go wrong?” 
men ask, and answer, in Australia as in Persia, by the 
myth of the mischievous power who thwarted the maker of 
things. Among the Australians the Crow was always at 
war with the creative Eagle. The Eagle, by the way (like 
the elder brothers of Zeus), was once swallowed by a 
powerful god who afterwards became the moon, and was 
disgorged alive. The Eagle’s adventures as a creator will 
more properly be considered among cosmogonie myths. 
His share in the dispersion of mankind, and in causing the 
deluge, cannot but be regarded with some suspicion, though 
they bear but distant resemblances to the Biblical narratives. 

The chief being among the supernatural characters of 
Bushman mythology is the insect called the Mantis.? 
Cagn or Ikaggen, the Mantis, is sometimes regarded 
with religious respect as a benevolent god. But his 
adventures are the merest nightmares of puerile fancy. 
He has a wife, an adopted daughter, whose real father is 
the “swallower” in Bushman swallowing-myths, and the 
daughter has a son, who is the Ichneumon. The Mantis 
made an eland out of the shoe of his son-in-law. The 
moon was also created by the Mantis out of his shoe, and 
it is red, because the shoe was covered with the red dust 
of Bushman-land. The Mantis is defeated in an encounter 
with a cat which happened to be singing a song about a 
lynx. The Mantis (like Poseidon, Hades, Metis, and other 
Greek gods) was once swallowed, but disgorged alive. 
The swallower was the monster Ilkhwái-hemm. Like 
Heracles when he leaped into the belly of the monster 
which was about to swallow Hesione, the Mantis once 
jumped down the throat of a hostile elephant, and so 
destroyed him. The heavenly bodies are gods among the 
Bushmen, but their nature and adventures must be dis- 
cussed among other myths of sun, moon, and stars. As 
a creator, Cagn is sometimes said to have “given orders, 
and caused all things to appear and be made." He struck 
snakes with his staff and turned them into men, as Zeus 
did with the ants in gina. But the Bushmen’s mythical 
theory of the origin of things must, as far as possible, be 
kept apart from the fables of the Mantis, the Ichneumon, 
and other divine beings. Though animals, these gods 
have human passions and character, and possess the usual 
magical powers attributed to sorcerers. 

Concerning the mythology of the Hottentots and Namas, 
we have a great deal of information in a book named 
Tsuni-Goam, the Supreme Being of the Khoi-Khoi (1881), 
by Dr T. Hahn. This author has collected the old 
notices of Hottentot myths, and has added material from 
his own researches. The chief god of the Hottentots is 
a being named Tsuni-Goam, who is universally regarded 
by his worshippers as a deceased sorcerer. According 
to one old believer, ** Tsui-Goab” (an alternative reading 
of the god's name) “was a great powerful chief of the 
Khoi- Khoi—in fact, he was the first Khoi-Khoib from 
whom all the Khoi-Khoi tribes took their name.” He is 

1 The chief sources used here are Fison and Ridley's Mamilarot and 
Kurnai, with Brough Smyth’s Aborigines of Victoria. Dawson’s work, 
and Gason on the Dieyries, with Sir George Grey's Travels, may also 
be consulted, 

2 Accounts of the Mantis and of his performances will be found in 


the Cape Monthly Magazine, July 1874, and in Dr Bleek's Brief 
Account of Bushman Folk-Lore. 
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always represented as at war (in the usual crude dualism 
of savages) with “another chief” named Gaunab. The 
prayers addressed to Tsui-Goab are simple and natural in 
character, the “private ejaculations” of men in moments 
of need or distress. As usual, religion is more advanced 
than mythology. It appears that, by some accounts, 
Tsui-Goab lives in the red sky and Gaunab in the dark 
sky. The neighbouring race of Namas have another old 
chief for god, a being called Heitsi Eibib. His graves 
are shown in many places, like those of Osiris, which, 
says Plutarch, abounded in Egypt. He is propitiated by 
passers-by at his sepulchres. He has intimate relations 
in peace and war with a variety of animals whose habits 
are sometimes explained (like those of the serpent in 
Genesis) as the result of the curse of Heitsi Eibib. Heitsi 
Eibib was born in a mysterious way from a cow, as Indra 
in the Black Yajur-Veda entered into and was born from 
the womb of a being who also bore a cow. The Rig-Veda 
(iv. 18, 1) remarks, “ His mother, a cow, bore Indra, an 
unlicked calf,"—probably a metaphorical way of speaking. 
Heitsi Eibib, like countless other gods and heroes, is also 
said to have been the son of a virgin who tasted a parti- 
cular plant, and so became pregnant, as in the German and 
Gallophrygian marchen of the almond tree, given by Grimm 
and Pausanias. Incest is one of the feats of Heitsi Eibib. 
Tsui-Goab, in the opinion of his worshippers, as ‘we 
have seen, is a deified dead sorcerer, whose name means 
Wounded Knee, the sorceref having been injured in the 
knee by an enemy. Dr Hahn tries to prove (by philology’s 
“artful aid”) that the name really means “red dawn,” 
and is a Hottentot way of speaking of the infinite. The 
philological arguments advanced are extremely weak, and 
by no means convincing. If we grant, however, for the 
sake of argument, that the early Hottentots worshipped 
the infinite under the figure of the dawn, and that, by 
forgetting their own meaning, they came to believe that 
the words which really meant “red dawn” meant 
“wounded knee,” we must still admit that the devout 
have assigned to their deity all the attributes of an ancestral 
sorcerer. In short, their *Red Dawn,” if red dawn he 
be, is a person, and a savage person, adored exactly as the 
actual fathers and grandfathers of the Hottentots are 
adored. We must explain his legend, then, on these 
principles, and not as an allegory of the dawn as the 
dawn appears to civilized people. About Gaunab (the 
Ahriman to Tsui-Goab’s Ormuzd) Dr Hahn gives two dis- 
tinct opinions. “ Gaunab was at first a ghost, a mischief- 
maker and evil-doer” (op. cit, p. 85). But Gaunab he 
declares to be “the night-sky” (p. 126). Whether we 
regard Gaunab, Heitsi Eibib, and Tsui-Goab as originally 
mythological representations of natural phenomena, or as 
deified dead men, it is plain that they are now venerated 
as non-natural human beings, possessing the customary 
attributes of sorcerers. Thus of Tsui-Goab it is said, 
“He could do wonderful things which no other man could 
do, because he was very wise. He could tell what would 
happen in future times. He died several times, and 
several times he rose again” (statement of old Kxarab in 
Hahn, p. 61). 

The mythology of the Zulus as reported by Callaway 
(Unkulunkulu, 1868-70) is very thin and uninteresting. 
The Zulus are great worshippers of ancestors (who appear 
to men in the form of snakes), and they regard a being 
called Unkülunkülu as their first ancestor, and sometimes 
as the creator, or at least as the maker of men. It does 
not appear they identify Unkülunkülu, as a rule with 
“the lord of heaven,” who, like Indra, causes the thunder. 
The word answering to our lord is also applied “even to 
beasts, as the lion and the boa.” The Zulus, like many 
distant races, sometimes attribute thunder to the “‘thunder- 
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bird,? which, as in North America, is occasionally seen and 
even killed by men. “It is said to have a red bill, red 
legs, and a short red tail like fire. The bird is boiled 
for the sake of the fat, which is used by the heaven- 
doctors to puff on their bodies, and to anoint their 
lightning-rods.” The Zulus are so absorbed in propitiating 
the shades of their dead (who, though in serpentine bodies, 
have human dispositions) that they appear to take little 
pleasure in mythological narratives. At the same time, 
the Zulus have many * nursery tales,” the plots and inci- 
dents of which often bear the closest resemblance to the 
heroic myths of Greece, and to the mürchen of European 
peoples. These indications will give a general idea of 
African divine myths. On the west coast the *ananzi" 
or spider takes the place of the mantis insect among the 
Bushmen. For some of his exploits Dasent’s Tales from 
the Norse (2d ed., Appendix) may be consulted. 

Turning from the natives of Australia, and from African 
races of various degrees of culture, to the Papuan inhabit- 
ants of Melanesia, we find that mythological ideas are 
scarcely on a higher level. "There is an excellent account 
of the myths of the Banks Islanders and Solomon Islanders 
in Journ. Anthropol. Inst. (February 1881), by the Rev. 
R. H. Codrington. The article contains a critical descrip- 
tion of the difficulty with which missionaries obtain infor- 
mation about the prior creeds. The people of the Banks 
Islands are chiefly ancestor-worshippers, but they also 
believe in, and occasionally pray to, à being named I Qat, 
one of the prehuman race endowed with supernatural 
powers who here, as elsewhere, do duty as gods. Here 
is an example of a prayer to Qat,—the devotee is supposed 
to bein danger with his canoe. “Qate! Marawa! look 
down on me, smooth the sea for us two that I may go 
safely on the sea, Beat down for me the crests of the tide- 
rip; let the tide-rip settle down away from me, beat it 
down level that it may sink and roll away, and I may 
come to a quiet landing-place.” Compare the prayer of 
Odysseus to the river, whose mouth he had reached after 
three days’ swimming on the tempestuous sea: ** * Hear me, 
O king, whosoever thou art, unto thee I am come as to 
one to whom prayer is made . . . nay, pity me, O king, 
for I avow myself thy suppliant, So spake he, and the 
god stayed his stream, and withheld his waves, and made 
the water smooth before him” (Odyssey, v. 450). The 
prayer of the Melanesian is on rather a higher religious 
level than that of the Homeric hero. The myths of Qat’s 
adventures, however, are very crude, though not so wild 
as some of the Scandinavian myths about Odin and Loki, 
while they are less immoral than the adventures of Indra 
and Zeus. Qat was born in the isle of Vanua Levu; his 
mother was either a stone at the time of his birth, or was 
turned into a stone afterwards, like Niobe. The mother 
of Apollo, according to Elian, had the misfortune to be 
changed into a wolf. Qat had eleven brothers, not much 
more reputable than the Osbaldistones in Rob Roy. The 
youngest brother was * Tangaro Loloqong, the Fool.” His 
pastime was to make wrong all that Qat made right, and 
he is sometimes the Ahriman to Qat’s Ormuzd. The 
creative achievements of Qat must be treated of in the 
next section. Here it may be mentioned that, like the 
hero in the Breton mürchen, Qat “ brought the dawn” by 
introducing birds whose notes proclaimed the coming of 
morning. Before Qat’s time there had been no night, but 
he purchased a sufficient allowance of darkness from I 
Qong, that is, night considered as a person in accordance 
with the law of savage thought already explained. Night 


1 These are collected by Callaway, Zulu Nursery Tales, 1868. Simi- 
lar Kaffre stories, also closely resembling the popular fictions of Euro- 
pean races, have been published by Theal. Many other examples 
are published in the South African Folk-Lore Journal, 1879, 1880. 
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is a person in Greek mythology, and in the fourteenth book 
of the Ziad we read that Zeus abstained from punishing 
Sleep “because he feared to offend swift Night." Qat 
produced dawn, for the first time, by cutting the darkness 
with a knife of red obsidian. Afterwards “the fowls and 
birds showed the morning.” On one occasion an evil 
power (Vui) slew all Qat’s brothers, and hid them in a 
food-chest. Asin the common “swallowing-myths ” which 
we have met among Bushmen and Australians, and will 
find among the Greeks, Qat restored his brethren to life. 
Qat is always accompanied by a powerful supernatural 
spider named Marawa. He first made Marawa's acquaint- 
ance when he was cutting down a tree for a canoe. Every 
night (as in the common European story about bridge- 
building and church-building) the work was all undone 
by Marawa, whom Qat found means to conciliate. In all 
his future adventures the spider was as serviceable as the 
cat in Puss-in-Boots or the other grateful animals in 
European legend. Qat’s great enemy, Qasavara, was 
dashed against the hard sky, and was turned into stone, 
like the foes of Perseus. The stone is still shown in Vanua 
Levu, like the stone which was Zeus in Laconia. Qat, like 
so many other * culture-heroes," disappeared mysteriously, 
and white men arriving in the island have been mistaken 
for Qat. His departure is sometimes connected with the 
myth of the deluge. In the New Hebrides, Tagar takes 
the rôle of Qat, and Suqe of the bad principle, Loki, 
Ahriman, Tangaro Loloqong, the. Australian Crow, and so 
forth. These are the best-known divine myths of the 
Melanesians, and it is obvious that such gods as exist there 
are magnified non-natural men or animals with the powers 
of sorcerers. So far there seems to be no good reason for 
connecting the gods (if gods they can be called) with the 
elemental phenomena. 

It is “a far cry” from Vanua Levu to Vancouver’s 
Island, and, ethnologically, the Ahts of the latter region 
are extremely remote from the Papuans with their mixture 
of Malay and Polynesian blood. The Ahts, however, differ 
but little m their mythological beliefs from the races of 
the Banks Islands or of the New Hebrides. In Sproat’s 
Scenes from Savage Life (1868) there is a good account of 
Aht opinions by a settler who had won the confidence of the 
natives between 1860 and 1868. “There is no end to the 
stories which an old Indian will relate,” says Mr Sproat, 
when “one quite possesses his confidence.” ‘ The first 
Indian who ever lived” is a divine being, something of a 
creator, something of a first father, like Unkülunkülu 
among the Zulus. His name is Quawteaht. He married 
a preexistent bird, the thunder-bird Tootah (we have 
met him among the Zulus), and by the bird he became the 
father of Indians. Wispohahp is the Aht Noah, who, with 
his wife, his two brothers, and their wives, escaped from 
the deluge in a canoe. Quawteaht is inferior as a deity 
tothe Sun and Moon. He is the Yama of an Aht paradise, 
or home of the dead, where “everything is beautiful and 
abundant." From all that is told of Quawteaht he seems 
to be an ideal and powerful Aht, imaginatively placed 
at the beginning of things, and quite capable of inter- 
marriage with a bird. His creative exploits must be con- 
sidered later. Quawteaht is the Aht Prometheus Purphoros, 
or fire-stealer. 

Passing down the American continent from the north- 
west, we find Yehl the chief hero-god and mythical per- 
sonage among the Thlinkeets. Like many other heroes 
or gods, Yehl had a miraculous birth. His mother, a 
Thlinkeet woman, whose sons had all been slain, met a 
friendly dolphin, which advised her to swallow a pebble 
and a little sea-water. The birth of Yehl was the result. 
In his youth he shot a supernatural crane, and can always 
fly about in its feathers, like Odin and Loki in Scandi- 
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navian myth. He is usually, however, regarded as a raven, 
and holds the same relation to men and the world as the 
eagle-hawk Pund-jel does in Australia. His great opponent 
(for the eternal dualism comes in) is Khanukh, who is a 
wolf, and the ancestor or totem of the wolf-race of men 
as Yehl is of theraven. The opposition between the Crow 
and Eagle-hawk in Australia wil be remembered. Both 
animals or men or gods take part in creation.  Yehl is 
the Prometheus Purphoros of the Thlinkeets, but myths 
of the fire-stealer would form matter for a separate section. 
Yehl also stole water, in his bird-shape, exactly as Odin 
stole *Suttung's mead” when in the shape of an eagle.! 
Yehl’s powers of metamorphosis and of flying into the air 
are the common accomplishments of sorcerers, and he is a 
rather crude form of first father, *eulture-hero," and creator.? 

Among the Cahroc Indians we find the great hero and 
divine benefactor in the shape of, not a raven, nor an eagle- 
hawk, nor a mantis insect, nor a spider, but a coyote. 
Among both Cahroes and Navajos the Coyote is the Pro- 
metheus Purphoros, or, as the Aryans of India call him, 
Matarisvan the fire-stealer. Among the Papagos, on the 
eastern side of the Gulf of California, the Coyote or Prairie 
Wolf is the creative hero and chief supernatural being. In 
Oregon the Coyote is also the *demiurge," but most of 
the myths about him refer to his creative exploits, and will 
be more appropriately treated in the next seetion. 

Moving up the Pacific coast to British Columbia, we 
find the Musk-rat taking the part played by Vishnu, when 
in his avatar as a boar he fished up the earth from the 
waters. Among the Tinnehs a miraculous dog, who, like 
an enchanted fairy prince, could assume the form of a 
handsome young man, is the chief divine being of the 
myths. He too is chiefly a creative or demiurgie being, 
answering to Purusha in the Rig-Veda. So far the peculiar 
mark of the wilder American tribe legends is the bestial 
character of the divine beings, which is also illustrated in 
Australia and Africa, while the bestial clothing, feathers 
or fur, drops but slowly off Indra, Zeus and the Egyptian 
Ammon, and the Scandinavian Odin. All these are more 
or less anthropomorphie, but retain, as will be seen, nume- 
rous relies of a theriomorphie condition. 

Passing from the lower savage myths, of which space 
does not permit us to offer a larger selection, we turn to 
races in the upper strata of barbarism. Among these the 
Maoris of New Zealand, and the Polynesian people gener- 
ally, are remarkable for a mythology largely intermixed 
with early attempts at more philosophical speculation. 
The Maoris and Mangaians, and other peoples, have had 
speculators among them not very far removed from the 
mental condition of the earliest Greek philosophers, 
Empedocles, Anaximander, and the rest. In fact the pro- 
cess from the view of nature which we call personalism 
to the crudest theories of the physicists was apparently 
begun in New Zealand before the arrival of Europeans. 
In Maori mythology it is more than usually difficult to 
keep apart the origin of the world and the origin and 
nature of the gods. Long traditional hymns give an 
account of the “becoming out of nothing” which resulted 
in the evolution of the gods and the world. In the 
beginning (as in the Greek myths of Uranus and Gea), 
Heaven (Rangi, conceived of as a person) was indissolubly 
united to his wife Earth (Papa), and between them they 
begat gods which necessarily dwelt in darkness. These 
gods were some in vegetable, some in animal form ; some 
traditions place among these gods Tiki the demiurge, 
who (like Prometheus) made men out of clay. The off- 
spring of Rangi and Papa (kept in the dark as they were) 
held a council to determine how they should treat their 


1 Dasent, Bragi’s Telling: Younger Edda, p. 94. 
2 Bancroft, vol. iv. 
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parents, “Shall we slay them, or shall we separate them?” 
In the Hesiodie fable, Cronus separates the heavenly pair 
by mutilating his oppressive father Uranus. Among the 
Maoris the god Tutenganahan cut the sinews which united 
Earth and Heaven, and Tane Mahuta wrenched them apart, 
and kept them eternally asunder. The new dynasty now 
had earth to themselves, but Tawhiramatea, the wind, 
abode aloft with his father. Some of the gods were in 
the forms of lizards and fishes; some went to the land, 
some to the water. As among the gods and Asuras of 
the Vedas, there were many wars in the divine race, and 
as the incantations of the Indian Brahmanas are derived 
from those old experiences of the Vedic gods, so are the 
incantations of the Maoris. The gods of New Zealand, 
the greater gods at least, may be called “departmental ;” 
each person who is an elementary force is also the god of 
that force. As Te Heu, a powerful chief, said, there is 
division of labour among men, and so there is among 
gods. ‘One made this, another that; Tane made trees, 
Ru mountains, Tanga-roa fish, and so forth.”3 The “ de- 
partmental" arrangement prevails among the polytheism 
of civilized peoples, and is familiar to all from the Greek 
examples. Leaving the high gods whose functions are so . 
large, while their forms (as of lizard, fish, and tree) are 
often so mean, we come to Maui, the great divine hero of 
the supernatural race in Polynesia. Maui in some respects 
answers to the chief of the Adityas in Vedie mythology ; 
in others he answers to Qat, Quawteaht, and other savage 
divine personages. Like the son of the Vedic Aditi,* Maui 
is a rejected and abortive child of his mother, but after- 
wards attains to the highest reputation. As Qat brought 
the hitherto unknown night, so Maui settled the sun and 
moon in their proper courses. He induced the sun to 
move orderly by giving him a violent beating. A similar 
feat was performed by the Sun-trapper, a famous Red 
Indian chief. These tales belong properly to the depart- 
ment of solar myths. Maui himself is thought by Mr E. 
B. Tylor to be a myth of the sun, but the sun could hardly 
give the sun a drubbing. Maui slew monsters, invented 
barbs for fish-hooks, frequently adopted the form of various 
birds, acted as Prometheus Purphoros the fire-stealer, drew 
a whole island up from the bottom of the deep; he was 
a great sorcerer and magician. Had Maui succeeded in his 
attempt to pass through the body of Night (considered as 
a woman) men would have been immortal But a little 
bird which sings at sunset wakened Night, she snapped up 
Maui, and men die. This has been called a myth of sun- 
set, but the sun does what Maui failed to do, he passes 
through the body of night unharmed. The adventure is 
one of the myths of the origin of death, which are almost 
universally diffused. Maui, though regarded as a god, 
is not often addressed in prayer.? 

The whole system, as far as it can be called a system, 
of Maori mythology is obviously based on the savage con- 
ceptions of the world which have already been explained. 
The Polynesian system differs mainly in detail; we have 
the separation of heaven and earth, the animal-shaped 
gods, the fire-stealing, the exploits of Maui, and scores of 
minor myths in Gill’s Myths and Songs of the South 
Pacific, in the researches of Ellis, of Williams, in Turner's 
Polynesia, and in many other accessible works. 

The Maoris and other Polynesian peoples are perhaps. 
the best examples of a race which has risen far above 
the savagery of Bushmen and Australians, but has not yet 
3 Taylor, New Zealand, p.108. iss 

4 Rig-Veda, x. 72, 1, 8; Muir, Sanskrit Texts, iv. 19, where the 
fable from the Satapatha-Drahmana is given. 

5 The best authorities for the New Zealand myths are the old 
traditional priestly hymns, collected and translated in the works of 


Sir George Grey, in Taylor's New Zealand, in Shortland's Traditions 
of New Zealand (1857), and in Bastian's Heilige Sage der Polynesier. 
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arrived at the stage in which great centralized monarchies 
appear. The Mexican and Peruvian civilizations were far 
ahead of Maori culture, in so far as they possessed the 
elements of a much more settled and highly-organized 
society. Their religion had its fine lucid intervals, but 
their mythology and ritual were little better than savage 
ideas, elaborately worked up by the imagination of a cruel 
and superstitious priesthood. In cruelty the Aztecs sur- 
passed perhaps all peoples of the Old World, except certain 
Semitic stocks, and their gods, of course, surpassed almost 
all other gods in bloodthirstiness. But in grotesque and 
savage points of faith the ancient Egyptians, the Greeks, 
and the Vedic Indians ran even the Aztecs pretty close. 
Bernal Diaz, the old “conquistador,” has described the 
hideous aspect of the idols which Cortes destroyed, “idols 
in the shape of hideous dragons as big as calves,” idols half 
in the form of men, half of dogs, and serpents which were 
worshipped as divine. The old contemporary missionary 
Sahagun has left one of the earliest detailed accounts of 
the natures and myths of these gods, but, though Sahagun 
took great pains in collecting facts, his speculations must 
be accepted with caution. He was convinced (like Caxton 
in his Destruction of Troy, and like St Augustine) that the 
heathen gods were only dead men worshipped. Ancestor- 
worship is a great force in early religion, and the qualities 
of dead chiefs and sorcerers are freely attributed to gods, 
but it does not follow that cach god was once a real man, 
as Sahagun supposes. Euemerism cannot be judiciously 
carried so far as this. Of Huitzilopochtli, the famed god, 
Sahagun says that he was a necromancer, loved ‘ shape- 
shifting,” like Odin, metamorphosed himself into animal 
forms, was miraculously conceived, and, among animals, 
is confused with the humming-bird, whose feathers adorned 
his statues.! This humming-bird god should be compared 
with the Roman Picus (Servius, 189). That the humming- 
bird (Nuitziton), which was the god’s old shape, should 
become merely his attendant (like the owl of Pallas, the 
mouse of Apollo, the goose of Priapus, the cuckoo of 
Hera), when the god received anthropomorphic form, is an 
example of a process common in all mythologies. Plutarch 
observes that the Greeks, though accustomed to the con- 
ceptions of the animal attendants of their own gods, were 
amazed when they found animals worshipped as gods by the 
Egyptians. Müller? mentions the view that the humming- 
bird, as the most beautiful flying thing, is à proper symbol 
of the heaven, and so of the heaven-god, Huitzilopochtli. 
This vein of symbolism is so easy to work that it must 
be regarded with distrust. Perhaps it is safer to attribute 
theriomorphic shapes of gods, not to symbolism (Zeus was 
& cuckoo) but to survivals from that quality of early 
thought which draws no line between man and god and 
beast and bird and fish. If spiders may be great gods, 
why not the more attractive humming-birds? Like many 
other gods, Huitzilopochtli slew his foes at his birth, and 
hence received names analogous to Acids and Pdfos. 
Mr Tylor (Primitive Culture, ii. 307) calls Huitzilopochtli 
an ''inextricable compound parthenogenetic god." His 
sacrament, when paste idols of him were eaten by the com- 
municants, was at the winter solstice, whence it may, per- 
haps, be inferred that Huitzilopochtli was not only a war- 
god but a nature-god,—in both respects anthropomorphic, 
and in both bearing traces of the time when he was but a 
humming-bird, as Yeh] was a raven (Müller, op. cit., p. 595). 
As a humming-bird, Huitzilopochtli led the Aztecs to a new 
home, as a wolf led the Hirpini, and as a woodpecker 
led the Sabines. Quetzalcoatl, the Toltec deity, is as much 
a sparrow (or similar small bird) as Huitzilopochtli is a 
humming-bird. Acosta says he retained the sparrow’s head 


1 See also Bancroft, iii. 288-290, and Acosta, pp. 352-361. 
2 Geschichte der Amerikanischen Urveligionen, p. 592. 
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in his statue. For the composite character of Quetzalcoatl 
as a “culture-hero” (a more polished version of Qat), as a 
“nature-god,” and as a theriomorphic god see Müller (op. 
cit., pp. 583-584). Müller frankly recognizes that not only 
are animals symbols of deity and its attributes, not only are 
they companions and messengers of deity (as in the period 
of anthropomorphie religion), but they have been divine 
beings in and for themselves during the earlier stages of 
thought. The Mexican “departmental” gods answer to 
those of other polytheisms ; there is an Aztec Ceres, an 
Aztec Lucina, an Aztec Vulcan, an Aztec Flora, an Aztec 
Venus. The creative myths and sun myths are crude 
and very early in character. 

Egyptian Myths. —On a much larger and more magnifi- 
cent scale, and on à much more permanent basis, the society 
of ancient Egyptsomewhatresembled that of ancient Mexico. 
The divine myths of the two nations had points in common, 
but there are few topics more obscure than Egyptian mytho- 
logy. Writers are apt to speak of Egyptian religion as if 
it were a single phenomenon of which all the aspects could 
be observed at a given time. In point of fact Egyptian 
religion (conservative though it was) lasted through perhaps 
five thousand years, was subject to innumerable influences, 
historical, ethnological, philosophical, and was variously 
represented by various schools of priests. We cannot take 
the Platonic speculations of Iamblichus about the nature 
and manifestations of Egyptian godhead as evidence for 
the belief of the peoples who first worshipped the Egyptian 
gods an innumerable series of ages before Iamblichus and 
Plutarch. Nor can the esoteric and pantheistic theories 
of priests (according to which the various beast-gods were 
symbolic manifestations of the divine essence) be received 
as an historical account of the origin of the local animal- 
worships. It has already been shown that the lowest and 
least intellectual races indulge in local animal-worship, each 
stock having its parent bird, beast, fish, or even plant, or 
inanimate object. It has also been shown that these back- 
ward peoples recognize a non-natural race of men or animals, 
or both, as the first fathers, heroes, and, in a sense, gods. 
Such ideas are consonant with, and may be traced to the 
confused and nebulous condition of, savage thought. Pre- 
cisely the same ideas are found at various periods among 
the ancient Egyptians. If we are to regard the Egyptian 
myths about the gods in animal shape, and about the non- 
natural superhuman heroes, and their wars and loves, as 
esoteric allegories devised by civilized priests, perhaps we 
should also explain Pund-jel, Qat, Quawteaht, the Mantis 
god, the Spider creator, the Coyote and Raven gods as 
priestly inventions, put forth in a civilized age, and retained 
by Australians, Bushmen, Hottentots, Ahts, Thlinkeets, 
Papuans, who preserve no other vestiges of high civilization. 
Or we may take the opposite view, and regard the story of 
Osiris and his war with Seth (who shut him up in a box 
and mutilated him) as a dualistic myth, originally on the 
level of the battle between Gaunab and Tsui-Goab, or 
between Tagar and Suge. We may regard the local beast- 
and plant-gods of Egypt as survivals of totems and 
totem-gods like those of Australia, India, America, Africa, 
Siberia, and other countries. In this article the latter 
view is adopted. The beast-gods and dualistic and creative 
myths of savages are looked on as the natural product of 
the savage reason and fancy. The same beast-gods and 
myths in civilized Egypt are looked on as survivals from 
the rude and early coudition of thought to which such 
conceptions are natural, 

In the most ancient Egyptian records the gods are not 
pictorially represented, and we have not obtained from 
these records any descriptions of adoration and sacrifice. 
There is a prayer to the Sky on the coffin of the king of 
Dynasty IV., known as Mycerinus to the Greeks. The 
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king describes himself as the child of Sky and Earth. He 
also somewhat obscurely identifies himself with Osiris. 

We thus find Osiris very near the beginning of what is 
known about Egyptian religion. This being is rather a 
culture-hero, a member of à non-natural race of men like 
Qat or Manabozho, than a god. His myth, to be after- 
wards narrated, is found pictorially represented in a tomb 
and in the late temple of Phils, is frequently alluded to 
in the litanies of the dead about 1400 B.c., is indicated with 
reverent awe by Herodotus, and after the Christian era 
is described at full length by Plutarch. Whether the same 
myth was current in the far more distant days of Mycerinus, 
it is, of course, impossible to say with dogmatic certainty. 
The religious history of Egypt, from perhaps Dynasty X. 
to Dynasty XX., is interrupted by an invasion of Semitic 
conquerors and Semitic ideas. Prior to that invasion the 
gods when mentioned in monuments, are always repre- 
sented by animals, and these animals are the object of 
strictly local worship. The name of each god is spelled in 
hieroglyphs beside the beast or bird. The jackal stands 
for Anup, the hawk for Har, the frog for Hekt, the baboon 
for Tahuti, and Ptah, Asiri, Hesi, Nebhat, Hat-hor, Neit, 
Khnum, and Amun-hor are all written out phonetically, 
but never represented in pictures. Different cities had 
their different beast-gods. Pasht, the cat, was the god of 
Bubastis ; Apis, the bull, of Memphis; Hapi, the wolf, of 
Sioot ; Ba, the goat, of Mendes. The evidence of Hero- 
dotus, Plutarch, and the other writers shows that the 
Egyptians of each district refused to eat the flesh of the 
animal they held sacred. So far the identity of custom 
with savage totemism isabsolute. Of all the explanations, 
then, of Egyptian animal-worship, that which regards the 
practice as a survival of totemism and of savagery seems 
the most satisfactory. So far Egyptian religion only re- 
presented her gods in theriomorphic shape. Beasts also 
appeared in the royal genealogies, as if the early Egyptians 
had filled up the measure of totemism by regarding them- 
selves as actually descended from animals. 

With one or two exceptions, “the first (semi-anthropo- 
morphic) figures of gods known in the civilized parts of 
Egypt are on the granite obelisk of Bezig in the Fayyüm, 
erected by Usertesen I. of Dynasty XII., and here we 
find the forms all full-blown at once. The first group of 
deities belongs to a period and a district in which Semitic 
influences had undoubtedly begun to work."! From this 
period the mixed and monstrous figures, semi-theriomorphic, 
semi-anthropomorphic, hawk-headed and ram-headed and 
jackal-headed gods become common. This may be attri- 
buted to Semitic influence, or we may suppose that the 
process of anthropomorphizing theriomorphie gods was 
naturally developing itself; for Mexico has shown us and 
Greece can show us abundant examples of these mixed 
figures, in which the anthropomorphic god retains traces 
of his theriomorphic past. The heretical worship of the 
solar disk interrupted the course of Egyptian religion 
under some reforming kings, but the great and glorious 
Ramesside Dynasty (XIX.) restored “Orus and Isis and 
the dog Anubis” with the rest of the semi-theriomorphic 
deities. These survived even their defeat by the splendid 
human gods of Rome, and only “ fled from the folding star 
of Bethlehem.” 

Though Egypt was rich in gods, her literature is not 
fertile in myths. The religious compositions which have sur- 
vived are, as a rule, hymns and litanies, the funereal service, 
the “Book of the Dead.” In these works the myths are 
taken for granted, are alluded to in the course of addresses 
to the divine beings, but, naturally, are not told in full. 
As in the case of the Vedas, hymns are poor sources for the 


! This extract, with much of what goes before, is from a paper read 
to the Royal Literary Society by Mr Flinders Petrie. 
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study of mythology, just as the hymns of the church would 
throw little light on the incidents of the gospel story or of 
the Old Testament. The “sacred legends” which the 
priests or temple servants freely communicated to Hero- 
dotus are lost through the pious reserve of the traveller. 
Herodotus constantly alludes to the most famous Egyptian 
myth, that of Osiris, and he recognizes the analogies 
between the Osirian myth and mysteries and those of 
Dionysus. But we have to turn to the very late authority 
of Plutarch (De Iside et Osiride) for an account, confessedly 
incomplete and expurgated, of what mythology had to tell 
about the great Egyptian “culture-hero,” “dæmon,” and 
god. Osiris, Horus, Typhon (Seth), Isis, and Nephthys 
were the children of Seb (whom the Greeks identified with 
Cronus); the myths of their birth were peculiarly savage 
and obscene. Osiris introduced civilization into Egypt, and 
then wandered over the world, making men acquainted 
with agriculture and the arts, as Pund-jel in his humbler 
way did in Australia. On his return Typhon laid a plot 
for him. He had a beautiful carved chest made which 
exactly fitted Osiris, and at an entertainment offered to 
give it to any one who could lie down in it. As soon as 
Osiris tried, Typhon had the box nailed up, and threw it 
into the Tanaite branch of the Nile. Isis wandered, mourn- 
ing, in search of the body, as Demeter sought Persephone, 
and perhaps in Plutarch's late version some incidents may 
be borrowed from the Eleusinian legend. At length she 
found the chest, which in her absence was again discovered 
by Typhon. He mangled the body of Osiris (as so many 
gods of all races were mangled) and tossed the fragments 
about. Wherever Isis found a portion of Osiris she buried 
it; hence Egypt was as rich in graves of Osiris as Nama- 
qualand in graves of Heitsi Eibib. The phallus alone 
she did not find, but she consecrated a model thereof ; 
hence (says the myth) came the phallus-worship of Egypt. 
Afterwards Osiris returned from the shades, and (in the 
form of a wolf) urged his son Horus to revenge him on 
Typhon. The gods fought in animal shape (Birch, in 
Wilkinson, iii. 144). Plutarch purposely omits as ‘‘ too 
blasphemous” the legend of the mangling of Horus. 
Though the graves of these non-natural beings are shown, 
the priests (De Is. et Os., xxi.) also show the stars into 
which they were metamorphosed, as the Eskimo and Aus- 
tralians and Aryans of India and Greeks have recognized 
in the constellations their ancient heroes. Plutarch re- 
marked the fact that the Greek myths of Cronus, of 
Dionysus, of Apollo and the Python, and of Demeter, 
“all the things that are shrouded in mystic ceremonies 
and are presented in rites,” “do not fall short in absurdity 
of the legends about Osiris and Typhon.” Plutarch natur-- 
ally presumed that the myths which seem absurd shrouded 
some great moral or physical mystery. But we apply no 
such explanation to similar savage legends, and our theory 
is that the Osirian myth is only one of these retained to 
the time of Plutarch by the religious conservatism of a 
race which, to the time of Plutarch, preserved in full vigour 
most of the practices of totemism. As a slight confirma- 
tion of the possibility of this theory we may mention that 
Greek mysteries retained two of the features of savage 
mysteries. The first was the rite of daubing the initiated 
with clay.? This custom prevails in African mysteries, 
in Guiana, among Australians, Papuans, and Andaman 
Islanders. The other custom is the use of the turndun, as 
the Australians call a little fish-shaped piece of wood tied 
to a string, and waved so as to produce a loud booming 
and whirring noise and keep away the profane, especially 
women. It is employed in New Mexico, South Africa, 
New Zealand, and Australia. This instrument, the xàvos, 
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was also used in Greek mysteries! Neither the use of the 
kovos nor of the clay can very well be regarded as a civilized 
practice retained by savages. The hypothesis that the 
rites and the stories are savage inventions surviving into 
civilized religion seems better to mect the difficulty. That 
the Osirian myth (much as it was elaborated and allego- 
rized) originated in the same sort of fancy as the Tacullie 
story of the dismembered beaver out of whose bedy things 
were made is a conclusion not devoid of plausibility. Ty- 
phon’s later career, “committing dreadful crimes out of 
envy and spite, and throwing all things into confusion,” 
was parallel to the proceedings of most of the divine 
beings who put everything wrong, in opposition to the 
being who makes everything right. This is perhaps an 
early “ dualistic” myth. 

Among other mythic Egyptian figures we have Ra, who 
once destroyed men in his wrath with circumstances sug- 
gestive of the deluge; Khnum, a demiurge, is represented 
at Phile as making man out of clay on a potter’s wheel. 
Here the wheel is added to the Maori conception of the 
making of man. Khnum is said to have reconstructed the 
limbs of the dismembered Osiris. Ptah is the Egyptian 
Hepheestus ; he is represented as a dwarf; men are said 
to have come out of his eye, gods out of his mouth,—a 
story like that of Purusha in the Rig-Veda. As creator of 
man, Ptah is a frog. Bubastis became a cat to avoid the 
wrath of Typhon. Ra, the sun, fought the big serpent 
Apap, as Indra fought Vrittra. Seb is a goose, called 
* the great cackler ;” he laid the creative egg.? 

Divine Myths of the Aryans of India. Indra.—The 
gods of the Vedas and Brahmanas (the ancient hymns and 
canonized ritual-books of Aryan India) are, on the whole, 
of the usual polytheistic type. More than many other 
gods they retain in their titles and attributes the character 
of elemental phenomena personified. That personification 
is, as a rule, anthropomorphic, but traces of theriomorphic 
personification are still very apparent. The ideas which 
may be gathered about the gods from the hymns are (as 
is usual in heathen religions) without consistency. There 
is no strict orthodoxy. As each bard of each bardic 
family celebrates his favourite god he is apt to make 
him for the moment the pre-eminent deity of all. This 
way of thinking about the gods leads naturally in the 
direction of a pantheistic monotheism in which each divine 
being may be regarded as a manifestation of the one divine 
essence. No doubt this point of view was attained in 
centuries extremely remote by sages of the civilized Vedic 
world. It is easy, however, to detect certain peculiar 
characteristics of each god. As among races much less 

‘advanced in civilization than the Vedic Indians, each of 
the greater powers has his own separate department, how- 
ever much his worshippers may be inclined to regard him 
as an absolute premier with undisputed latitude of personal 
government. Thus Indra is mainly concerned with thunder 
and other atmospheric phenomena; but Vayu is the wind, 
the Maruts are wind-gods, Agni is fire or the god of fire, 
and so connected with lightning. Powerful as Indra is in 
the celestial world, Mitra and Varuna preside over night 
and day. Ushas is the dawn, and Tvashtri is the mechanic 
among the gods, corresponding to the Egyptian Ptah and 
the Greek Hephestus. Though lofty moral qualities and 
deep concern about the conduct of men are attributed 


1 Kavos EvAdpiov ob eéfmrac rd orapriov, kal év aís reAerais ébo- 
vetro iva poth. Quoted by Lobeck, Aglaophamus, i. 700, from Bas- 
tius ad Gregor., 241, and from other sources ; cf. Arnobius, v. c. 19, 
where the word turbines is the Latin term. 

? Wilkinson, iii. 62, see note by Dr. Birch. The authorities on 
Egyptian religion are given under Ecypt (vol. vii. pp. 714-719). Un- 
fortunately Egyptologists have rarely a wide knowledge of the myths 
n bare lower races, while anthropologists are seldom or never Egypto- 
ogists, 
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to the gods in the Vedic hymns, yet the hymns contain 
traces (and these are amplified in the ritual books) of a 
divine chronique scandaleuse. In this chronique the gods, 
like other gods, are adventurous warriors, adulterers, in- 
cestuous, homicidal, given to animal transformations, 
cowardly, and in fact charged with all human vices, and 
credited with magical powers.? It would be difficult to 
speak too highly of the ethical nobility of many Vedic 
hymns. The “hunger and thirst after righteousness ” of 
the sacred poet recalls the noblest aspirations and regrets 
of the Hebrew psalmist. But this aspect of the Vedic 
deities is essentially matter for the science of religion 
rather than of mythology, which is concerned with the 
stories told about the gods. Religion is always forgetting, 
or explaining away, or apologizing for these stories. Now 
the Vedic deities, so imposing when regarded as vast 
natural forces (as such forces seem to us), so benignant 
when appealed to as forgivers of sins, have also their 
mythological aspect. In this aspect they are natural 
phenomena still, but phenomena as originally conceived 
of by the personifying imagination of the savage, and 
credited, like the gods of the Maori or the Australian, 
with all manner of freaks, adventures, and disguises. The. 
Veda, it is true, does not usually dilate much on the worst 
of these adventures, The Veda contains devotional hymns; 
we can no more expect much narrative here than in the 
psalms of David. Again, the religious sentiment of the 
Veda is half-consciously hostile to the stories. As M. 
Barth says, “ Le sentiment religieux a écarté la plupart de 
ces mythes, mais il ne lesa écartés tous.” The Brahmanas, 
on the other hand, later compilations, canonized books 
for the direction of ritual and sacrifice, are rich in senseless 
and irrational myths. Sometimes these myths are prob- 
ably later than the Veda, mere explanations of ritual 
incidents devised by the priests. Sometimes a myth prob- 
ably older than the Vedas, and maintained in popular 
tradition, is reported in the Brahmanas, The gods in the 
Veda are by no means always regarded as equal in supre- 
macy. There were great and small, young and old gods 
(R.-V.,i. 27, 13). Elsewhere this is flatly contradicted : 
** None of you, oh gods, is small or young, ye are all great" 
(R.-V., viii. 30, 1). As to the immortality and the origin 
of the gods, there is no orthodox opinion in the Veda. 
Many of the myths of the origin of the divine beings are 
on a level with the Maori theory that Heaven and Earth 
begat them in the ordinary way. Again, the gods were 
represented as the children of Aditi. This may be taken 
either in a refined sense, as if Aditi were the "infinite" 
region from which the solar deities rise,* or we may hold 
with the Zaitirya-Brahmana that Aditi was a female 
who, being desirous of offspring, cooked a brahmandana 
offering for the Sadhyas. Various other fathers and 
mothers of the gods are mentioned. Some gods, particu- 
larly Indra, are said to have won divine rank by “austere 
fervour” and asceticism, which is one of the processes that 
makes gods out of mortals even now in India. The gods 
are not always even credited with inherent immortality. 
Like men, they were subject to death, which they over- 
came in various ways. Like most gods, they had struggles 
for pre-eminence with Titanic opponents, the Asuras, who 
partly answer to the Greek Titans and the Hawaiian foes 
of the divine race, or to the Scandinavian giants and the 
enemies who beset the savage creative beings. Early man, 
living in a state of endless warfare, naturally believes that 

3 For examples of the lofty morality sometimes attributed to the 
gods, see Max Müller, Mibbert Lectures, p. 284; Rig-Veda, ii. 28 ; 
iv. 12, 4; viii. 93 sg. ; Muir, Sanskrit Texts, v. 218. 

4 Müller, Hibbert Lectures, p. 230. 

5 Muir, S. T., v. 55: i. 27. 


$ See Sir A. Lyal, Asiatie Studies. For Vedic examples, see R.- V., 
x. 167, 1; x. 159, 4" Wir,- S. T., v. 15. 
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his gods also have their battles. The chief foes of Indra are 
Vrittra and Ahi, serpents which swallow up the waters, pre- 
cisely as frogs do in Australian and Californian and An- 
daman myths. It has already been shown that such 
creatures, thunder-birds, snakes, dragons, and what not, 
people the sky in the imagination of Zulus, Red Men, 
Chinese, Peruvians, and all the races who believe that 
beasts hunt the sun and moon and cause eclipses.! 
Though hostile to Asuras, Indra was once entangled in 
an intrigue with a woman of that race, according to the 
Atharva-Veda (Muir, S. T., v. 82). The gods were less 
numerous than the Asuras, but by a magical stratagem 
turned some bricks into gods (like a creation of new peers 
to carry à vote),—so says the Black Yajur-Veda.? 
Turning to separate gods, Indra first claims attention, 
for stories of Heaven and Earth are better studied under 
the heading of myths of the origin of things. Indra has 
this zoomorphie feature in common with Heitsi Eibib, the 
Namaqua god,? that his mother, or one of his mothers, was 
a cow (#.-V., iv. 18, 1). This statement may be a mere way 
of speaking in the Veda, but it is a rather Hottentot way.* 
Indra is also referred to as a ram in the Veda, and in one 
inyth this ram could fly, like the Greek ram of the fleece of 
gold. He was certainly so far connected with sheep that 
he and sheep and the Kshatriya caste sprang from the 
breast and arms of Prajapati, a kind of creative being. 
Indra was a great drinker of soma juice; a drinking-song 
by Indra, much bemused with soma, is in #.-V., x. 119. 
On one occasion Indra got at the soma by assuming the 
shape of a quail. In the Zadtt. Samh. (ii. 5; i. 1) Indra 
is said to “have been guilty of that most hideous crime, 
the killing of a Bráhmana."5 Once, though uninvited, 
Indra drank some soma that had been prepared for 
another being. The soma disagreed with Indra; part of 
it which was not drunk up became Vrittra the serpent, 
Indra’s enemy. Indra eut him in two, and made the 
moon out of half of his body. This serpent was a uni- 
versal devourer of everything and everybody, like Kwai 
Hemm, the all-devourer in Bushman mythology. If this 
invention is a late priestly one, the person who introduced 
it into the Satapatha-Brahmana must have reverted to 
the intellectual condition of Bushmen. In the fight with 
Vrittra, Indra lost his energy, which fell to the earth and 
produced plants and shrubs. In the same way plants, 
among the Iroquois, were made of pieces knocked off 
Chokanipok in his fight with Manabozho. Vines, in 
particular, are the entrails of Chokanipok. In Egypt, 
wine was the blood of the enemies of the gods. The 
Aryan versions of this sensible legend will be found in 
Satapatha-Brahmana.® The civilized mind soon wearies 
of this stuff, and perhaps enough has been said to prove 
that, in the traditions of Vedic devotees, Indra was not 
a god without an irrational element in his myth. Our 
argument is, that all these legends about Indra, of which 
only a sample is given, have no necessary connexion with 
the worship of a pure nature-god as a nature-god would 
now be constructed by men. The legends are survivals 
of a time in which natural phenomena were regarded, not 
as we regard them, but as persons, and savage persons, 
and became the centres of legends in the savage manner. 
Space does not permit us to recount the equally puerile 
and barbarous legends of Vishnu, Agni, the loves of 


Vivasvat in the form of a horse, the adventures of Soma, 


1 See Tylor, Primitive Culture, i. 288, 329, 356. 

? The chief authority for the constant strife between gods and 
Asuras is the Satapatha-Brahmana, of which one volume is translated 
in Sacred Books of the East (vol. xii.). 

3 Hahn, Tsuni-Goam, the Supreme Being of the Hottentots, p. 68. 

4 See Muir, S. 7., v. 16, 17, for Indra’s peculiar achievements with 
a cow. 


5 Sacred Books of the East, xii. 1, 48. 8 Tb., xii. 176, 177. 
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nor the Vedic amours (paralleled in several savage mytho- 
logies) of Pururavas and Urvasi.7 

Divine Myths of Greece-—If any ancient people was 
thoroughly civilized the Greeks were that people. Yet in 
the mythology and religion of Greece we find abundant 
survivals of savage manners and of savage myths. As to 
the religion, it is enough to point to the traces óf human 
sacrifice and to the worship of rude fetich stones. The 
human sacrifices at Salamis in Cyprus and at Alos in 
Achaia Phthiotis may be said to have continued almost to 
the eonversion of the empire (Grote, i. 125, ed. 1869). 
Pausanias seems to have found human sacrifices to Zeus 
still lingering in Arcadia in the 2d century of our era. 
* On this altar on the Lycæan hill they sacrifice to Zeus 
ina manner that may not be spoken, and little liking had I 
to pry far into that sacrifice. But let it be as it is, and asit 
hath been from the beginning.” Now “from the beginning ” 
the sacrifice, according to Arcadian tradition, had been a 
human sacrifice. In other places there were manifest 
commutations of human sacrifice, as at the altar of Artemis 
the Implacable at Patre, where Pausanias saw the wild 
beasts being driven into the flames. Many other exam- 
ples of human sacrifice are mentioned in Greek legend. 
Pausanias gives full and interesting details of the worship 
of rude stones, the oldest worship, he says, among the 
Greeks. Almost every temple had its fetich stone on a 
level with the pumice stone, which is the Poseidon of the 
Mangaians.? The Argives had a large stone called Zeus 
Cappotas. The oldest idol of the Thespians was a rude 
stone. Another has been found beneath the pedestal of 
Apollo in Delos. In Achzean Pharz were thirty squared 
stones, each named by the name of a god. Among mon- 
strous images of the gods which Pausanias, who saw them, 
regarded as the oldest idols, were the three-headed Artemis, 
each head being that of an animal, the Demeter with the 
horse's head, the Artemis with the fish's tail, the Zeus with 
three eyes, the ithyphallic Hermes, represented after the 
fashion of the Priapie figures in paintings on the walls of 
caves among the Bushmen. We also hear of the bull and 
the bull-footed Dionysus.  Phallie and other obscene 
emblems were carried abroad in processions in Attiea both 
by women and men. The Greek custom of daubing people 
all over with clay in the mysteries results as we saw in 
the mysteries of Negroes, Australians, and American races, 
while the Australian turndun was exhibited among the toys 
at the mysteries of Dionysus. The survivals of rites, objects 
of worship, and sacrifices like these prove that religious con- 
servatism in Greece retained much of savage practice, and 
the Greek mythology is not less full of ideas familiar to 
the lowest races. The authorities for Greek mythology 
are numerous and various in character. The oldest sources 
as literary documents are the Homeric and Hesiodie poems. 
In the /had and Odyssey the gods and goddesses are 
beautiful, powerful, and immortal anthropomorphic beings. 
The name of Zeus (Skr. Dyaus) clearly indicates his con- 
nexion with the sky. But in Homer he has long ceased 
to be merely the sky conceived of as a person; he is the 


7 On the whole subject, Dr Muir’s Ancient Sanskrit Texts, with 
translations, Ludwig’s translation of the Rig-Veda, the version 
of the Satapatha-Brahmana already referred to, and the translation 
of the Aitareya-Brahmana by Haug, are the sources most open to 
English readers. Mr Max Miiller’s translation of the Rig- Veda 
unfortunately only deals with the hymns to the Maruts. The Indian 
epics and the Puranas belong to a much later date, and are full of 
deities either unknown to or undeveloped in the Rig-Veda and the 
Brahmanas. It is much to be regretted that the Atharva- Veda, which 
contains the magical formule and incantations of the Vedic Indians 
is still untranslated, though, by the very nature of its theme, it must 
contain matter of extreme antiquity and interest. 

8 Pausanias, iii. 16 ; vii. 18. Human sacrifice to Dionysus, Paus.. 
vii. 21; Plutarch, De Is. et Os. 35 ; Porphyry, De Abst. ii. 55. 

9 Gill, Myths and Songs from the South Pacific, p. 60. 
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chief personage in a society of immortals, organized on the 
type of contemporary human society. ''There is a great 
deal of human nature” in his wife Hera (Skr. Svar, 
Heaven)! It is to be remembered that philologists differ 
widely as to the origin and meaning of the names of almost 
all the Greek gods. Thus the light which the science of 
language throws on Greek myths is extremely uncertain. 
Hera is explained as “the feminine side of heaven” by 
some authorities. The quarrels of Hera with Zeus (which 
are a humorous anthropomorphic study in Homer) are 
represented as a way of speaking about winter and rough 
weather. The other chief Homeric deities are Apollo and 
Artemis, children of Zeus by Leto, a mortal mother raised 
to divinity. Apollo is clearly connected in some way with 
light, as his name PotBos seems to indicate, and with 
purity? Homer knows the legend that a giant sought to 
lay violent hands on Leto (Od., xi. 580). Smintheus, one 
of Apollo's titles in Homer, is connected with the field-mouse 
(cpivOos), one of his many sacred animals. His names, 
Axis, Avkyyevýs, were connected by antiquity with the 
wolf, by most modern writers with the light. According 
to some legends Leto had been a were-wolf.? The whole 
subject of the relations of Greek gods to animals is best 
set forth in the words of Plutarch (De Is. et Os., lxxi.), 
where he says that the Egyptians worship actual beasts, 
“whereas the Greeks both speak and believe correctly, 
saying that the dove is the sacred animal of Aphrodite, 
the raven of Apollo, the dog of Artemis," and so forth. 
Each Greek god had a small menagerie of sacred animals, 
and it may be conjectured that these animals were 
originally the totems of various stocks, subsumed into 
the worship of the anthropomorphic god. Apollo, in any 
case, is the young and beautiful archer-god of Homer; 
Artemis, his sister, is the goddess of archery, who takes 
her pastime in the chase. She holds no considerable place 
in the Jliad; in the Odyssey, Nausicaa is compared to 
her, as to the pure and lovely lady of maidenhood. Her 
name is commonly connected with àpreujs,—pure, unpol- 
luted. Her close relations (un-Homeric) with the bear 
and bear-worship have suggested a derivation from 
&pkros— Apkregus. In Homer her “gentle shafts” deal 
sudden and painless death; she is a beautiful Azrael. 
A much more important daughter of Zeus in Homer is 
Athene, the “grey-eyed” or (as some take yAavkürus, 
rather improbably) the *owl-headed" goddess. Her birth 
from the head of Zeus is not explicitly alluded to in 
Homer. In Homer, Athene is a warlike maiden, the 
patron-goddess of wisdom and manly resolution. In the 
twenty-second book of the Odyssey she assumes the form 
of a swallow, and she can put on the shape of any man. 
She bears the ægis, the awful shield of Zeus. Another 
Homeric child of Zeus, or, according to Hesiod (7'%., 927), 
of Hera alone, is Hepheestus, the lame craftsman and arti- 
ficer. In the Jdiad® will be found some of the crudest 
Homeric myths. Zeus or Hera throws Hepheestus or Ate 
out of heaven, as in the Iroquois myth of the tossing from 
heaven of Ataentsic. There is, as usual, no agreement as 
to the etymology of the name of Hephestus. Preller 

1 Cr. Preller, Griechische Mythologie, i. 128, note 1, for this and 
other philological conjectures. 

* The derivation of ’Awé\\wv remains obscure. The derivation of 
Leto from Xa8&v, and the conclusion that her name means ‘‘the con- 
ceuler,” that is, the night, whence the sun is born, is disputed by Cur- 
tins (Preller, i. 190, 191, note 4), but appears to he accepted by Mr 
Max Müller (Seleeted Essays, i. 386), Latmos being derived from the 
saine root as Leto, Latona, the night. 

3 Aristotle, HW. An., 6; Alian, N. A., 4, 4. 

* Her name, as usual, is variously interpreted by various etymolo- 
gists. Some connect 'A8/jv with al, as in ads. Mr Max Müller 
connects it with ahana (Skr., dawn), but it is not universally admitted 


that ukana does mean “dawn,” nor that the derivation is correct. 
kiv 257 ; xvill 0995 XIS 90. 132) 
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inclines to a connexion with ĝa to kindle fire, but 
Mr Max Müller differs from this theory. About the 
close relations of Hephzestus with fire there can be no 
doubt. He is a rough, kind, good-humoured being in 
the //ad. In the Odyssey he is naturally annoyed by 
the adultery of his wife, Aphrodite, with Ares. Ares 
is a god with whom Homer has no sympathy. He is 
a son of Hera, and detested by Zeus (Iliad, v. 890). 
He is cowardly in war, and on one occasion was shut 
up for years in à huge brazen pot. This adventure was 
even more ignominious than that of Poseidon and Apollo 
when they were compelled to serve Laomedon for hire. 
The payment he refused, and threatened to “cut off 
their ears with the sword" (Iliad, xxi. 455). Poseidon 
is to the sea what Zeus is to the air, and Hades to the 
underworld in Homer. His own view of his social position 
may be stated in his own words (liad, xv. 183, 211). 

‘Three brethren are we, and sons of Cronus, sons whom Rhea 
bare, even Zeus and myself, and Hades is the third, the ruler of 
the people in the underworld. And in three lots were all things 
divided, and each drew a lot of his own,” and to me fell the hoary 
sea, and Hades drew the mirky darkness, and Zeus the wide 
heaven in clear air and clouds, but the earth and high Olympus 
are yet common to all.” 

Zeus, however, is, as Poseidon admits, the elder-born, 
and therefore the revered head of the family. Thus 
Homer adopts the system of primogeniture, while Hesiod 
is all for the opposite and probably earlier custom of 
* jüngsten-recht," and makes supreme Zeus the youngest 
of the sons of Cronus. Among the other gods Dionysus 
is but slightly alluded to in Homer as the son of Zeus and 
Semele, as the object of persecution, and as connected with 
the myth of Ariadne. The name of Hermes is derived 
from various sources, as from ópudv and óppý, or, by Mr 
Max Müller, the name is connected with Sarameya (Sky). 
If he had originally an elemental character, it is now difti- 
cult to distinguish, though interpreters connect him with 
the wind. He is the messenger of the gods, the bringer 
of good luck, and the conductor of men's souls down the 
dark ways of death. In addition to the great Homeric 
gods, the poet knows a whole “Olympian consistory” of 
deities, nymphs, nereids, sea-gods and goddesses, river- 
gods, Iris the rainbow goddess, Sleep, Demeter who lay 
with a mortal, Aphrodite the goddess of love, wife of 
Hephzstus and leman of Ares, and so forth. As to 
the origin of the gods, Homer is not very explicit. He 
is acquainted with the existence of an older dynasty 
now deposed, the dynasty of Cronus and the Titans. 
In the Miad (vii. 478) Zeus says to Hera, “For thine 
anger reck I not, not even though thou go to the nether- 
most bounds of earth and sea, where sit Iapetus and 
Cronus . . . and deep Tartarus is round about them." 
“The gods below that are with Cronus” are mentioned 
(JL, xiv. 274; xv. 225). Rumours of old divine wars 
echo in the Iliad, as (i. 400) where it is said that when 
the other immortals revolted against and bound Zeus, 
Thetis brought to his aid Ægæon of the hundred arms. 
The streams of Oceanus (//., xiv. 246) are spoken of as the 
source of all the gods, and in the same book (290) “Oceanus 
and mother Tethys" are regarded as the parents of the 
immortals. Zeus is usually called Cronion and Cronides, 
which Homer certainly understood to mean “son of 
Cronus,” yet it is expressly stated that Zeus “imprisoned 
Cronus beneath the earth and the unvintaged sea." The 
whole subject is only alluded to incidentally. On the 
whole it may be said that the Homeric deities are power- 
ful anthropomorphie beings, departmental rulers, united 
by the ordinary social and family ties of the Homeric 


$ The root of his name is sought in such words as móros and rorapés. 
7 We learn from the Odyssey (xiv. 209) that this was the custom 
of sons on the death of their father. 
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age, capable of pain and pleasure, living on heavenly food, 
but refreshed by the sacrifices of men (Od., v. 100, 102), 
able to assume all forms at will, and to intermarry and 
propagate the species with mortal men and women. Their 
past has been stormy, and their ruler has attained power 
after defeating and mediatizing a more ancient dynasty of 
his own kindred. 

From Hesiod we receive a much more elaborate, prob- 
ably a more ancient, certainly a more barbarous, story of 
the gods and their origin. In the beginning the gods 
(here used in a wide sense to denote an early non-natural 
race) were begotten by Earth and Heaven, conceived of as 
beings with human parts and passions (Hesiod, Theog., 
45). This idea recurs in Maori, Vedic, and Chinese mytho- 
logy. Heaven and Earth, united in an endless embrace, 
produced children which never saw the light. In New 
Zealand, Chinese, Vedic, Indian, and Greek myths the 
pair had to be sundered.! Hesiod enumerates the children 
whom Earth bore “when couched in love with Heaven.” 
They are Ocean, Coeus, Crius, Hyperion, Iapetus, Theia, 
Rhea, Themis, Mnemosyne, Phobe, Tethys, and the 
youngest, Cronus, “and he hated his glorious father.” 
Others of this early race were the Cyclopes, Bronte, 
Sterope, and Arge, and three children of enormous strength, 
Cottus, Briareus (/Egson), and Gyes, each with one 
hundred hands and fifty heads. Uranus detested his off- 
spring, and hid them in crannies of Earth. Earth excited 
Cronus to attack the father, whom he castrated with a 
sickle. From the blood of Cronus (this feature is common 
in Red Indian and Egyptian myths) were born furies, 
giants, ash-nymphs, and Aphrodite. A number of monsters, 
as Echidna, Geryon, and the hound of hell, were born of 
the loves of various elemental powers. The chief stock 
of the divine species was continued by the marriage of 
Rhea (probably another form of the Earth) with Cronus. 
Their children were Hestia, Demeter, Hera, Hades, and 
Poseidon. All these Cronus swallowed ; and this ‘‘swallow- 
myth ” occurs in Australia, among the Bushmen, in Guiana, 
in Brittany (where Gargantua did the swallow trick), and 
elsewhere. At last Rhea bore Zeus, and gave Cronus a 
stone in swaddling bands, which he disposed of in the 
usual way. Zeus grew up, administered an emetic to 
Cronus (some say Metis did this), and had the satisfaction 
of seeing all his brothers and sisters disgorged alive. 
The stone came forth first, and Pausanias saw it at Delphi 
(Paus., x. 24). Then followed the wars between Zeus and 
the gods he had rescued from the maw of Cronus against 
the gods of the elder branch, the children of Uranus and 
Geea,—Heaven and Earth. The victory remained with 
the younger branch, the immortal Olympians of Homer. 
The system of Hesiod is a medley of later physical specu- 
lation and of poetic allegory, with matter which we, at 
least, regard as savage survivals, like the mutilation of 
Heaven and the swallow-myth.? 

In Homer and in Hesiod myths enter the region of 
literature, and become, as it were, national. But it is 
probable that the local myths of various cities and tem- 
ples, of the “sacred chapters” which were told by the 
priests to travellers and in the mysteries to the initiated, 
were older in form than the epic and national myths. Of 
these “sacred chapters” we have fragments and hints in 


1 See Tylor, Prim. Cult., i. 326. 

? Bleek, Bushman Folk-Lore, pp. 6-8. Mr Max Miiller suggests 
another theory (Selected Essays, i. 460): ''Kpórvos did not exist till 
long after Ze/s in Greece." ‘I'he name Kpovlwy, or Kpoviôns, looks 
like a patronymic. Mr Müller, however, thinks it originally meaut 
only “connected with time, existing through all time.” Very much 
later the name was mistaken for a genuine patronymic, and ‘‘ Zeus 
the ancient of days" became “ Zeus the son of Cronus.” Having thus 
got a Cronus, the Greeks—and ''the misunderstanding could have 
happened in Greece only "—needed a myth of Cronus. They there- 
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Herodotus, Pausanias, in the mythographers, like Apollo- 
dorus, in the tragic poets, and in the ancient scholia or 
notes on the classics. From these sources come almost all 
the more inhuman, bestial, and discreditable myths of the 
gods. In these we more distinctly perceive the savage 
element. The gods assume animal forms: Cronus becomes 
a horse, Rhea a mare; Zeus begets separate families of 
men in the shape of a bull, an ant, a serpent, a swan. 
His mistress from whom the Arcadians claim descent 
becomes a she-bear. It is usual with mythologists to say 
that Zeus is the “all-father,” and that his amours are only 
a poetic way of stating that he is the parent of men. But 
why does he assume so many animal shapes? Why did 
various royal houses claim descent from the ant, the swan, 
the she-bear, the serpent, the horse, and so forth? We 
have already seen that this is the ordinary pedigree of 
savage stocks in Asia, Africa, Australia, and America, 
while animals appear among Irish tribes, and in Egyptian 
and ancient English genealogies.? It is a plausible hypo- 
thesis that stocks which once claimed descent from animals, 
sans phrase, afterwards regarded the animals as avatars of 
Zeus. In the same way “the Minas, a non-Aryan tribe 
of Rajputana, used to worship the pig ; when the Brahmans 
got a turn at them, the pig became an avatar of Vishnu ” 
(Lyal, Asiatic Studies) The tales of divine cannibalism 
to which Pindar refers with awe, the mutilation of 
Dionysus Zagreus, the unspeakable abominations of 
Dionysus, the loves of Hera in the shape of a cuckoo, 
the divine powers of metamorphosing men and women 
into beasts and stars,—these tales come to us as echoes 
of the period of savage thought. Further evidence on 
this point will be given below in a classification of the 
principal mythic legends. The general conclusion is that 
many of the Greek deities were originally elemental, the 
elements being personified in accordance with the laws of 
savage imaginations. But we cannot explain each detail 
in the legends as a myth of this or that natural pheno- 
menon or process as understood by ourselves. Various 
stages of late and early fancy have contributed to the 
legends. Zeus is the sky, but not our sky ; he had origin- 
ally a personal character, and that a savage or barbarous 
character. He probably attracted into his legend stories 
that did not originally belong to him. He became anthro- 
pomorphic, and his myth was handled by local priests, 
by family bards, by national poets, by early philosophers. 
His legend is a complex embroidery on a very ancient 
tissue. The other divine myths are equally complex. 
Scandinavian Divine Myths.—The Scandinavian myths 
of the gods are numerous and interesting, but the evidence 
on which they have reached us demands criticism for which 
we lack space. That there are in the Eddas and Sagas 
early ideas and later ideas tinged by Christian legend 
seems indubitable, but philological and historical learning 
has by no means settled the questions of relative purity 
and antiquity in the myths. The Eddie songs, according 
to Mr Powell, one of the editors of the Corpus Poeticum Sep- 
tentrionale (the best work on the subject), “cannot date 
earlier” in their present form “than the 9th century," 
and may be vaguely placed between 800-1100 a.p. The 
collector of the Edda probably had the old poems recited 
to him in the 13th century, and where there was a break 


fore invented or adapted the “ swallow-myth " so familiar to Bushmen 
and Australians. This singular reversion to savagery itself needs some 
explanation. But the hypothesis that Cronus is a late derivation from 
Kpovidys and Kpoviwy is by no means universally accepted. Others 
derive Kpóvos from xpaivw, and connect it with xpova, a kind of har- 
vest home festival. Schwartz (Prühistorisch-anthropologische Studien) 
readily proves Cronus to be the storm, swallowing the clouds. Perhaps 
we may say of Schwartz's view, as he says of Preller's —'' das ist 
Gedankenspiel, aber nimmermehr Mythologie." 
3 Elton, Origins of English History, 298-301. . 
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in the memory of the reciters the /acuna was filled up 
in prose. “As one goes through the poems, one is ever 
and anon face to face with a myth of the most childish 
and barbaric type,” which “carries one back to præ- 
Aryan days.” Side by side with these old stories come 
fragments of a different stratum of thought, Christian 
ideas, the belief in a supreme God, the notion of Dooms- 
day. The Scandinavian cosmogonie myth (with its par- 
allels among races savage and civilized) is given elsewhere. 
The most important god is Odin, the son of Bestla and 
Bor, the husband of Frigg, the father of Balder and many 
other sons, the head of the Æsir stock of gods. Odin’s 
name is connected with that of Wuotan, and referred 
to the Old High German verb watan wuot = meare, cum 
impetu ferri (Grimm, Teut. Myth., Engl. transl, i. 131). 
Odin would thus (if we admit the etymology) be the 
swift goer, the “ganger,” and it seenis superfluous to make 
him (with Grimm) “ the all-powerful, all-permeating being,” 
a very abstract and scarcely an early conception. Odin’s 
brethren (in Gylfi’s Mocking) are Vile and Ve, who with 
him slew Ymir the giant, and made all things out of the 
fragments of his body. They also made man out of two 
stocks. In the Hava-Mal Odin claims for himself most 
of the attributes of the medicine-man. In Loka Senna, 
Loki, the evil god, says that * Odin dealt in magic in 
Samsey.” The goddess Frigg remarks, ** Ye should never 
talk of your old doings before men, of what ye two Æsir 
went through in old times.” But many relics of these “old 
times,” many traces of the medicine-man and the ‘skin- 
shifter,” survive in the myth of Odin. When he stole 
Suttung's mead (which answers somewhat to nectar and 
the Indian soma), he flew away in the shape of an eagle.! 
The hawk is sacred to Odin; one of his names is “the 
Raven-god.” He was usually represented as one-eyed, 
having left an eyein pawn that he might purchase a draught 
from Mimir's well This one eye is often explained as the 
sun. Odin’s wife was Frigg; their sons were Thor (the 
thunder-god) and Balder, whose myth is well known in 
English poetry. The gods were divided into two, not 
always friendly, stocks, the /Esir and Vanir. Their relations 
are, on the whole, much more amicable than those of the 
Asuras and Devas in Indian mythology. Not necessarily 
immortal the gods restored their vigour by eating the 
apples of Iduna. Asa Loki was a being of'mixed race, 
half god, half giant, and wholly mischievous and evil. His 
legend includes animal metamorphoses of the most obscene 
character. In the shape of a mare he became the mother 
of the eight-legged horse of Odin. He borrowed the 
hawk-dress of Freya, when he recovered the apples of 
Iduna. Another Eddic god, Heene, is described in’ phrases 
from lost poems as “the long-legged one,” “lord of the 
ooze,” and his namé is connected with that of the crane. 
The constant enemies of the gods, the giants, could also 
assume animal forms. Thus in Thiodolf's Haust-long (com- 
posed after the settlement of Iceland) we read about a 
shield on which events from mythology were painted ; 
among these was the flight of ‘ giant Thiazzi in an ancient 
eagle's feathers." The god Herindaland Loki once fought 
a battle in the shapes of seals. On the whole, the Scan- 
dinavian gods are a society on an early human model, of 
beings indifferently human, animal, and divine,—some of 
them derived from elemental forces personified, holding 
sway over the elements, and skilled in sorcery. Probably 
after the viking days came in the conceptions of the last 
the food tasted by the gods” (R.-V., iv. 26, 4). Yehl, the Thlinkeet 
god-hero, was a raven or a erane when he stole the water (Bancroft, 
iii. 100-102). "The prevalence of animals, or of god-animals, in myths 
of the stealing of water, soma, and fire, is very remarkable. Among 


the Andaman Islanders, a kingfisher steals fire for men from the god 
Pulnga (Anthrop. Journal, November 1882). 
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war of gods, and the end of all, and the theory of Odin 
All-father as a kind of emperor in the heavenly world. The 
famous tree that lives through all the world is regarded 
as “foreign, Christian, and confined to few poems.” There 
is, almost undoubtedly, a touch of the Christian dawn on 
the figure and myth of the pure and beloved and ill-fated 
god Balder, and his descent into hell. The whole subject 
is beset with critical difficulties, and we have chiefly noted 
features which can hardly be regarded as late, and which 
correspond with widely-distributed mythical ideas.? 

It is now necessary to cast a hasty glance over the chief 
divisions of myths. These correspond to the chief problems 
which the world presents to the curiosity of untutored 
men. They ask themselves (and the answers are given in 
myths) the following questions :—What is the Origin of 
the World? The Origin of Man? Whence came the Arts 
of Life? Whence the Stars? Whence the Sun and Moon? 
What is the Origin of Death? How was Fire procured 
by Man? The question of the origin of the marks and 
characteristics of various animals and plants has also pro- 
duced a class of myths in which the marks are said to 
survive from some memorable adventure, or the plants and 
animals to be metamorphosed human beings. Examples 
of all these myths are found among savages and in the 
legends of the ancient civilizations. A few such examples 
may now be given. 

Myths of the Origin of the World. —We have found it difficult to 
keep myths of the gods apart from myths of the origin of the world 
and of man, because gods are frequently regarded as creative powers. 
The origin of things is a problem which has everywhere exercised 
thought, and been rudely solved in myths. These vary in quality 
with the civilization of the races in which they are current, but the 
same ideas which we proceed to state pervade all cosmogonical 
myths, savage and civilized. All these legends waver between the 
theory of ereation, or rather of manufacture, and the theory of 
evolution. The earth, as a rule, is supposed to have grown out of 
some original matter, perhaps an animal, perhaps an egg which 
floated on the waters, perhaps a fragment of soil fished up out of 
the floods by a beast ora god. But this conception does not exclude 
the idea that many of the things in the world, minerals, plants, 
people, and what not, are fragments of the frame of an animal or 
non-natural magnified man, or are excretions from the body of a 
god. We proceed to state briefly the various forms of these ideas. 
The most backward races usually assume the prior existence of the 
earth. 

The aborigines of the northern parts of Victoria (Australia) be- 
lieve that the earth was made by Pund-jel, the bird-ereator, who 
sliced the valleys with a knife. Another Australian theory is that 
the men of a previous race, the Nooralie (very old ones), made the 
earth. 

The problem of the origin of the world seems scarcely to have 
troubled the Bushmen. They know about ' men who brought 
the sun," but their doctrines are revealed in mysteries, and Qing, 
the informant of Mr Orpen (Cape Monthly Magazine, July 1874), 
“did not dance that dance,” that is, had not been initiated into 
all the secret doctrines of his tribe. According to Qing, creation 
was the work of Cagn (the mantis insect), ‘‘he gave orders and 
caused all things to appear." Elsewhere in the myth Cagn made 
or manufactured things by his skill. 

Asa rule the most backward races, while rich in myths of the 
origin of men, animals, plants, stones, and stars, do not say much 
about the making of the world. Among people a little more ad- 
vanced, the earth is presumed to have grown out of the waters. In 
the Iroquois myth (Lafitau, Murs des Sauvages, 1721), a heavenly 
woman was tossed out of heaven, and fell on a turtle, whieh developed 
into the world. Another North-American myth assumes a single 


2 Dasent’s Prose or Younger Edda (Stockholm, 1842), the Corpus 
Septentrionale already referred to, Mr Keary's Mythology of the Eddas, 
Pigott’s Manual of Scandinavian Mythology (1838), and Laing’s 
Early Kings of Norway may be eonsulted by English students. 
For Germanie myths at large, Grimm's celebrated German Mythology, 
translated by Mr Stallybrass, may be studied, and Mr Keary's Outlines 
of Primitive Belief. German divine myths are neeessarily searce, owing 
to the early conversion of Germany before a pre-Christian literature, 
like the Eddas, was preserved. Obseure elassical notices, and survivals 
in folk-lore, medixval and modern, are the chief sources of information. 
The divine names, however, prove that the German was in form not 
alien to the Scandinavian mythology. The mürehen in Grimm’s and 
other collections belong rather to the heroie myths than to those eon- 
cerned with gods. 
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island in the midst of the waters, and this island grew into the 
world. The Navajos and the Digger Indians take earth for granted 
as a starting-point in theirinyths. The Winnebagos, not untouched 
by Christian doctrine, do not go farther back. The Great Manitou 
awoke and found himself alone. He took a piece of his body and 
a piece of earth and made a man. Here the existence of earth is 
assumed (Bancroft, iv. 228). Even in Guatemala, though the younger 
sons of a divine race succeed in making the earth where the elder 
son (as usual) failed, they all had a supply of clay as first material. 
The Pimas, a Central-American tribe, say the earth was made by a 
powerful being, and at first appeared ‘‘like a spider’s web." This 
reminds one of the Ananzi or spider creator of West Africa. The 
more metaphysical Tacullies of British Columbia say that in the 
beginning nought existed but water and a musk-rat. The musk- 
rat sought his food at the bottom of the water, and his mouth was 
frequently filled with mnd. This he kept spitting out, and so 
formed an island, which developed into the world. Among the 
Tinnehs, the frame of a dog (which could assume the form of a 
handsome young man) became the first material of most things. 
The dog, like Osiris, Dionysus, Purusha, and other gods, was torn 
to pieces by giants; the fragments became many of the things in 
the world (Baneroft, i. 106). Even here the existence of earth for 
the dog to live in is assumed. 

Coming to races more advanced in civilization, we find the New 
Zealanders in possession of ancient hymns in which the origin of 
things is traced back to nothing, to darkness, and to a metaphysical 
process from nothing to something, from being to becoming. The 
hymns may be read in Sir George Grey's Polynesian Mythology, aud 
in Taylor's New Zealand. It has been suggested that these hymns 
bear traces of Buddhist and Indian influence; in any case, they are 
rather metaphysical than mystical. Myth comes in when the 
Maoris represent Rangi and Papa, Heaven and Earth, as two vast 
beings, male and female, united in a secular embrace, and finally 
severed by their children, among whom Tane Mahuta takes the 
part of Cronus in the Greck myth. The gods were partly elemental, 
partly animal in character ; the lists of their titles show that every 
human crime was freely attributed to them. In the South Sea 
Islands, generally, the fable of the union and separation of Heaven 
and Earth is current ; other forms will be found in Gill's Myths and 
Songs from the South Pacific. 

The Greek cosmogonic myths have already been alluded to in the 
passage on divine myths in Greece, 

The cosmogonic myths of the Aryans of India are peculiarly inter- 
esting, as we find in the Vedas and Brahmanas and Puranas almost 
every fiction familiar to savages side by side with the most abstract 
metaphysical speculations. 
as in the Iroquois story of the turtle, from a being named Uttanapad 
(Muir, v. 335). We find that Brahmanaspati ‘‘ blew the gods forth 
from his mouth," and one of the gods, Tvashtri, the mechanic 
among the deities, is credited with having fashioned the earth and 
the heaven (Muir, v. 354). The ‘‘ Purusha Sukta,” the 90th hymn 
of the tenth book of the Rig- Veda, gives us the Indian version of the 
theory that all things were made out of the mangled limbs of 
Purusha, a magnified non-natural man, who was sacrificed by the 
gods. As this hymn gives an account of the origin of the castes 
(which elsewhere are scarcely recognized in the Rig-Veda), it is 
sometimes regarded as a late addition. But we can scarcely think 
the main conception late, as it is so widely scattered that it meets 
us in most mythologies, including those of Chaldea and Egypt, and 
various North-American tribes. Not satisfied with this myth, the 
Aryans of India accounted for the origin of species in the following 
barbarie style. A being named Purusha was alone in the world. 
He differentiated himself into two beings, husband and wife. The 
wife, regarding union with her producer as incest, fled from his 
embraces as Nemesis did from those of Zeus, and Rhea from Cronus, 
assuming various animal disguises. The husband pursued in the 
form of the male of each animal, and from these unions sprang the 
various species of beasts (Satapatha-Brahmana, xiv. 4, 2; Muir, i. 
25). The myth of the cosmic egg from which all things were pro- 
duced is also current in the Brahmanas. In the Puranas we find 
the legend of many successive creations and destructions of tho 
world a myth of world-wide distribution. 

As a rule, destruction by a deluge (see DELUGE) is the most 
favourite myth, but destructions by fire and wind and by the wrath 
of a god are common in Australian, Peruvian, and Egyptian tradi- 
tion. The idea that a boar, or a god in the shape of a boar, fished 
up a bit of earth which subsequently became the world out of the 
waters, is very well known to the Aryans of India, and recalls the 
feats of American musk-rats and coyotes already described.! The 
tortoise from which all things sprang, in a myth of the Satapatha- 
Brahmana, reminds us of the Iroquois turtle. The Greek and 
Mangaian myth of the marriage of Heaven and Earth and its dis- 
solution is found in the Adtarcya-Brahmana (Haug's trans., ii. 308 ; 
Rig-Veda, i. 1xii.). 

So much for the Indian cosmogonic myths, which are a collection 


1 Black Yajur-Veda and Satapatha-Brahmana; Muir, i. 52. 
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of ideas familiar to savages, blended with sacerdotal theories and 
ritual mummeries. The philosophical theory of the origin of things, 
a hymn of remarkable stateliness, is in Rig-Veda, x. 129. Tho 
Scandinavian cosmogonic myth starts from the abyss, Ginnungagap, 
a chaos of ice, from which, as it thawed, was produced the giant 
Ymir. Ymir is the Scandinavian Purusha. A man and woman 
sprang from his armpit, like Athene from the head of Zeus. A cow 
licked the hoar-frost, whence rose Bur, whose children, Odin, 
Vile, and Ve, slew the giant Ymir. *'Of his flesh they formed 
the carth, of his blood seas and waters, of his bones mountains, of 
his teeth rocks and stones, of his hair all manner of plants.” This 
is the story in the Prose Edda, derived from older songs, such as 
the Grimnersmal. However the distribution of this singular myth 
may be explained, its origin can scarcely be sought in the imagina- 
tion of races higher in culture than the Tinnchs and Tacullies, 
among whom dogs and beavers are the theriomorphie form of 
Purusha or Y mir. 

Myths of the Origin of Man.—These partake of the conceptions 
of evolution and of creation. Man was made out of clay by a super- 
natural being. Australia: man was made by Pund-jel. New 
Zealand: man was made by Tiki; ‘‘he took red clay, and kneaded it 
with his own blood." Mangaia: the woman of the abyss made a child 
from a piece of flesh plucked out of her own side. Melanesia: ‘man 
was made of clay, red from the marshy side of Vanua Levu;” woman 
was made by Qat of willow twigs. G@rcece: mon were mAdopara 
mob, figures baked in clay by Prometheus.? India: men were made 
after many efforts, in which the experimental beings did not har- 
monize with their environment, by Prajapati. In another class of 
myths, man was evolved out of the lower animals, —lizards in Aus- 
tralia; coyotes, beavers, apes, and other beasts in America. The 
Greek myths of the descent of the Arcadians, Myrmidons, children 
of the swan, the cow, and so forth, may be compared. Yet again, 
men came out of trees or plants or rocks: as from the Australian 
wattle gum, the Zulu bed of reeds, the great trec of the Ovahereros, 
the rock of the tribes in Central Africa, the cave of Bushman 
and North-American and Peruvian myth, **from tree or stone" 
(Odyssey, xix. 163). This view was common among the Greeks, 
who boasted of being autochthonous. The Cephisian marsh was 
one scene of man’s birth according toa fragment of Pindar, who 
mentions Egyptian and Libyan legends of the same description. 

Myths of the Arts of Life.—These are almost unanimously attri- 
buted to “culture-heroes,” beings theriomorphic or anthropomorphic, 
who, like Pund-jel, Qat, Quawteaht, Prometheus, Manabozho, Quet- 
zalcoatl, Cagn, and the rest, taught men the use of the bow, the 
processes (where known) of pottery, agriculture (as Demeter), the 
due course of the mysteries, divination, and everything else they 
knew. Commonly the teacher disappears mysteriously. He is 
often regarded by modern mythologists as the sun. 

Star Myths. —'*'The stars came otherwise," says Mr Browning's 
Caliban. In savage and civilized myths they are usually meta- 
morphosed men, women, and beasts. In Australia, the Pleiades, as 
in Greece, were girls. Castorand Pollux in Greece, as in Australia, 
were young men. Our Bear was a bear, according to Charlevoix 
and Lafitau, among the North-American Indians; the Eskimo, 
according to Egede, who settled the Danish colony in Greenland, 
regarded the stars * very nonsensically," as ‘‘so many of their 
ancestors ;" the Egyptian priests showed Plutarch the stars that 
had been Isis and Osiris. Aristophanes, in the Pas, shows us that 
the belief in the change of men into stars survived in his own day 
in Greece. The Bushmen (Bleek) have the same opinion. Tho 
Satapatha-Brahmana (Sacred Books of the East, xii. 281) shows 
how Prajapati, in his incestuous love, turned himself into a roc- 
buck, his daughter into a doe, and how both became constellations. 
This is a thoroughly good example of the savage myths (as in Pern, 
according to Acosta) by which beasts and anthropomorphic gods and 
stars are all jumbled together. The Rig-Veda contains examples 
of the idea that the good become stars. 

Solar and Lunar Myths.—These are universally found, and are 
too numerous to be examined here. The sun and moon, as in the 
Bulgarian ballad of the Swn’s Bride (a mortal girl), are looked on 
as living beings. In Mexico they were two men, or gods of a 
human character who were burned. The Eskimo know the moon 
as a man who visits earth, and, again, as a girl who had her face 
spotted by ashes which the Sun threw at her. The Khasias make 
se sun a woman, who daubs the face of the moon, a man. The 
Homeric hymn to Helios, as Mr Max Müller observes, **looks on the 
sun as a half-god, almost a hero, who had once lived on earth.” This 
is precisely the Bushman view ; the sun was a man who irradiated 
light from his armpit. In New Zealand and in North America 
the sun is a beast, whom adventurers have trapped and beaten. 
Medicine has been made with his blood. In the Andaman Islands 
the Sun is the wife of the Moon (Jour. of Anth. Soc., 1882). Among 
aboriginal tribes in India (Dalton, p. 186) the Moon is the Sun's 
bride; she was faithless and he cut her in two, but occasionally 

2 Aristophanes, Aves, 686; Etym. Magn., s.v. Ikóvtov. Pausanias saw the 


clay (Paus. x. iv.). The story is also quoted by Lactantius from Hesiod, 
3 See also Vishnu Purana, i. 131. 
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lets her shine in full beauty. The Andaman Islanders account for 
the white brilliance of the moon by saying that he is daubing 
himself with white clay, a custom common in savage and Greek 
mysteries. The Red Men accounted to the Jesuits for the spherical 
forms of sun and moon by saying that their appearance was caused 
by their bended bows. The Moon in Greek myths loved Endy- 
mion, and was bribed to be the mistress of Pan by the present of 
a fleece, like the Dawn in Australia, whose unchastity was rewarded 
by a gift of a red cloak of opossum skin. Solar and lunar myths 
usually account for the observed phenomena of eclipse, waning 
and waxing, sunset, spots on the moon, and so forth, by various 
mythical adventures of the animated heavenly beings. In modern 
folk-lore the moon is a place to which bad people are sent, rather 
than a woman ora man. The mark of the hare in the moon has 
struck the imagination of Germans, Mexicans, Hottentots, Cingalese, 
and produced myths among all these races.! 

Myths of Death.—Few savage races regard death as a natural 
event. All natural deaths are supernatural with them. Men are 
assumed to be naturally immortal, hence a series of myths to 
account for the origin of death. Usually some custom or “ taboo” 
is represented as having been broken, when death has followed. In 
New Zealand, Maui was not properly baptized. In Australia, a 
woman was told not to go near a certain tree where a bat lived ; 
she infringed the prohibition, the bat fluttered out, and men died. 
The Ningphoos were dismissed from paradise, and became mortal, 
because one of them bathed in water which had been tabooed 
(Dalton, p. 13). In the Atharva-Veda, Yama, like Maui in New 
Zealand, first “‘spied out the path to the other world,” which all 
men after him have taken. In the Rig-Veda (x. 14) Yama 
*sought out a road for many." In the Solomon Islands (Jour. 
Anth. Inst., Feb. 1881), ‘‘Koevari was the author of death, by 
resuming her cast-off skin." The same story is told in the Banks 
Islands. In the Greek myth (Hesiod, orks and Days, 90), men 
lived without ‘‘ill diseases that give death to men” till the cover 
was lifted from the forbidden box of Pandora. As to the myths 
of Hades, the plaee of the dead, they are far too many to be men- 
tioned in detail. In almost all the gates of hell are guarded by 
fierce beasts, and in Ojibway, Finnish, Greek, Papuan, and Japanese 
myths no mortal visitor may escape from Hades who has once 
tasted the food of the dead. 

Myths of Fire-stealing.—Those current in North America (where 
an animal is commonly the thief) will be found in Bancroft, vol. iv. 
The Australian version, singularly like one Greek legend, is given 
by Brough Smyth. Stories of the theft of Prometheus are recorded 
by Hesiod, Æsehylus, and their commentators, Muir and Kuhn 
may be consulted for Vedic fire-stealing. 

Heroic and Romantic Myths.—In addition to myths which are 
clearly intended to explain facts of the universe, most nations have 
their heroic and romantie myths. Familiar examples are the 
stories of Perseus, Odysseus, Sigurd, the Indian epie stories, the 
adventures of Ilmarinen and Wainamoinen in the Kalewala, and 
so forth. To diseuss these myths as far as they can be considered 
apart from divine and explanatory tales would demand more space 
than we have at our disposal. It will become evident to any 
student of the romantie myths that they consist of different arrange- 
ments of a rather limited set of incidents. These incidents have 
been roughly classified by Von Hahn.? We may modify his 
arrangement as follows. 

There is (1) the story of a bride or bridegroom who transgresses 
a commandment of a mystic nature, and disappears as a result of 
the sin. The bride sins as in Eros and Psyche, Freja and Oddur, 
Pururavas and Urvasi.? The sin of Urvasi and Psyche was seeing 
their husbands—naked in the latter case. The sin was against 
**the manner of women." Now the rule of etiquette which forbids 
seeing or naming the husband (especially the latter) is of the widest 
distribution. The offence in the Welsh form of the story is naming 
the partner—a thing forbidden among early Greeks and modern 
Zulus. Presumably the tale (with its example of the sanction) sur- 
vives the rule in many cases. (2) ‘‘ Penelope formula." The man 
leaves the wife and returns after many years. A good example occurs 
in Chinese legend. (3) Formula of the attempt to avoid fate or the 
prophecy of an oracle. This incident takes numerous shapes, as in 
the story of the fatal birth of Perseus, Paris, the Egyptian prince shut 
up ina tower, the birth of Œdipus. (4)Slaughter ofa monster. This 
is best known in the ease of Andromeda and Perseus. (5) Flight, 
by aid of an animal usually, from cannibalism, human sacrifice, or 
incest. The Greek example is Phrixus, Helle, and the ram of the 
golden fleece. (6) Flight of a lady and her lover from a giant father 
or wizard father. Jason and Medea furnish the Crook, example. 
(7) The youngest brother the successful adventurer, and the head 
of the family. We have seen the example of Greek mythie illus- 


1 See Cornhill Mogazine, “How the Stars got their Names” (1882, p. 35); 
and “Some Solar and Lunar Myths " (1882, p. 440); Max Müller, Selected Essays, 
i. 609-611. 

2 Griechische und Albanesische Märchen, i, 45. 

3 Tenth Book of Rig-Veda and “ Brahmana” of Yajur-Veda ; Müller, Selected 
Essays, i. 410. 
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trations of *' jüngsten-recht," or supremacy of the youngest, in the 
Hesiodic myth of Zeus, the youngest child of Cronus. (8) Bride 
given to whoever will accomplish difficult adventures, or vanquish 
girl in race. The custom of giving a bride without demanding 
bride-price, in reward for a great exploit, is several times alluded 
to in the Ziad. In Greek heroic myth Jason thus wins Medea, 
and (in the race) Milanion wins Atalanta. In the Aalewala much 
of the Jason cycle, including this part, recurs. The rider through 
the fire wins Brunhild but this may belong to another cycle of 
ideas. (9) The grateful beasts, who, having been aided by the 
hero, aid him in his adventures. Melampus and the snakes isa 
Greek example. This story is but one specimen of the personal 
human character of animals in myths, already referred to the 
intellectual condition of savages. (10) Story of the strong man 
and his adventures, and stories of the comrades Keen-eye, Quick- 
ear, and the rest. Jason has comrades like these, as had Ilmarinen 
and Heracles, the Greek ‘‘strong man.” (11) Adventure with 
an ogre, who is blinded and deceived by a pun of the hero’s. 
Odysseus and Polyphemus is the Greek example. (12) Descent into 
Hades of the hero. Heracles, Odysseus, Wainamoinen in the Kale- 
wala, are the best-known examples in epic literature. These are 
twelve specimens of the incidents, to which we may add (13) “the 
false bride," as in the poem of Berte aux grans Piés,and (14) the 
legend of the bride said to produce beast-children. The belief in the 
latter phenomenon is very common in Africa, and in the Arabian 
Nights, and we have seen it in America. 

Of these formule (chosen because illustrated by Greek heroic 
legends)—(1) is a sanction of barbarous nuptial etiquette ; (2) is an 
obvious ordinary incident ; (3) is moral, and both (3) and (1) may 
pair off with all the myths of the origin of death from the infringe- 
ment ofa taboo or sacred command ; (4) would naturally occur 
wherever, as on the west coast of Africa, human victims have 
been offered to sharks or other beasts ; (5), the story of flight from 
à horrible erime, occurs in some stellar myths, and is an easy and 
natural invention ; (6), flight from wizard father or husband, is 
found in Bushman and Namaqua myth, where the husband is an 
elephant; (7), suecess of youngest brother, may have been an ex- 
planation and sanction of ** jüngsten-recht,"—9Maui in New Zealand 
is an example, and Herodotus found the story among the Scythians; 
(8), the bride given to successful adventurer, 1s consonant with heroic 
manners as late as Homer; (9) is no less consonant with the belief 
that beasts have human sentiments and supernatural powers ; (10), 
the ''strong man,” is found among Eskimo and Zulus, and was an 
obvious invention when strength was the most admired of qualities ; 
(11), the baflled ogre, is found among Basques and Irish, and turns 
on a form of punning which inspires an **ananzi" story in West 
Africa ; (12), descent into Hades, is the natural result of the savage 
conception of Hades, and the tale is told of actual living people in 
the Solomon Islands and in New Caledonia ; Eskimo Angekoks can 
and do descend into Hades, —it is the prerogative of the necro- 
mantic magician ; (13), “the false bride", found among the Zulus, 
does not permit of such easy explanation, — naturally, in Zululand, 
the false bride is an animal; (14), the bride accused of bearing 
beast-children, has already been disposed of ; the belief is inevitable 
where no distinction worth mentioning is taken between men and 
animals. English folk-lore has its woman who bore rabbits. 

The formule here summarized, with others, are familiar in the 
mürchenof Samoyeds, Zulus, Bushmen, Hottentots, and Red 1ndians.* 
For an argument intended to show that Greek heroic myths may 
be adorned and classified márchen, in themselves survivals of savage 
fancy, see Fortnightly Review, May 1872, ** Myths and Fairy Tales." 
The usual explanation is that márchen are degenerate heroic 
myths. This does not explain the márchen of African, and per- 
haps not of Siberian races. 

In this sketch of mythology that of Rome is not included, be- 
cause its most picturesque parts are borrowed from or adapted into 
harmony with the mythology of Greece. Japanese, Chinese, and 
Persian matters are omitted from want of information, and because 
of the extreme obscurity of the subject. Greece, India, and Seandi- 
navia will supply a fair example of Aryan mythology (without 


entering on the difficult Slavonic and Celtic fields). 

There is perhaps no single work which contains a good comparative view of 
civilized and savage mythologies. Tylor’s Primitive Culture comes nearest to 
what a reader interested in truly comparative mythology desires. As a rule, 
writers like Cox, Gubernatis, and other elemental” mythologists lay little 
stress on non-Aryan stories. Gubernatis’s Zoological Mythology and Cox's 
Mythology of the Aryan People must be consulted with caution. Schwartz, in 
his Der Ursprung der Mythologie, has got hold of a correct idea (the belief in 
meteoric animals), but he works his idea too hard. The writings of Max Müller, 
Muir's Ancient Sanskrit Texts, and other standard works have already been 
repeatedly quoted. The old writers, like Bryant, are useless, except for occa- 
sional references to ancient authorities. There are many useful referenees in 
Mr Brown's Great Dionysiak Myth, but the reasonings need not be adopted. 
As a rule the German treatises adopt various forms of the “meteorological” 
and “solar” hypotheses. (A. L.) 


MYTILENE. See LEszos, 
MZENSK, another form of MrsEnsk (q.2.). 


4 See Castrén, Callaway, Theal, Bleek, Schoolcraft, whose Algie Researches 
must be read with caution. 
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denotes the dental nasal in all the languages in which 
i our alphabet is used. But the sound which we call 
the dental nasal varies slightly in different languages accord- 
ing to the position of the point of the tongue. This may be 
pressed against the back of the teeth ; and then we havea 
true “dental” sound. But the point of the tongue may 
also be placed not against the teeth but against the front 
part of the palate immediately behind the gums ; and it is 
in this way that our English dentals are formed. 

But this same letter N, either alone or together with 
another letter, or distinguished by some diacritical mark, 
can be used for a much wider range of nasal sounds. It 
has been already pointed out (see letter M) that there are 
in every language as many nasals as there are clearly 
distinguished classes of sound produced at different parts 
of the mouth, eg., guttural or back-palatal, front-palatal, 
dental, labial, and others less easily apprehended. Each 
of these classes will have its nasal, which will vary from the 
sonant of the class only by the different position of the 
uvula: for the sonant (as, for example, d) the uvula is 
pressed up so as to cover the passage through the pharynx 
into the nostrils, and the voice therefore escapes wholly 
through the mouth; for the nasal (as for 2) the uvula hangs 
down, so that the voice passes partly behind it through 
the nose, partly through the mouth; in all other respects 
the position of the vocal organs for d and for 7 is just the 
same, and the material of the sound is the same, z.e., breath 
made sonant by the vibration of the glottis. In an im- 
proved alphabet, therefore, we ought in each language to 
have several symbols for the nasals, as in Sanskrit, which 
had five different symbols. But no European language 
has more than two simple symbols; and, of these two, m is 
confined to one class, viz., the labial; », simple or modified, 
denotes the other sounds, and therefore often differs in 
different languages, and sometimes in the same language. 
It may also be employed to denote a wholly different class 
of sounds, as the nasalized vowels of the French, which 
will be described below. 

The guttural nasal is heard in “anger,” “ finger,” 
“hunger”; it is easy to note the difference of the n as heard 
in these words, and in “an,” “fin,” &c. In English, when 
the sound occurs at the end of a word, it is represented by 
ng, as “hang,” “sing,” &c., sometimes also when medial, 
as in the derivatives “hanger,” “singer.” It would be 
convenient if, as has often been proposed, the superfluous 
symbol 4 were employed for this nasal. The sound is heard 
in German as well as in English; but in French it is 
unknown. On the other hand, the front palatal nasal is 
heard in the French “Boulogne,” Italian “Campagna,” 
Spanish “año,” “otoño,” &c., the diacritical mark being 
always used in Spanish; it is not known with us; but its 
position in the mouth is shown by that of the correspond- 
ing closed consonants, English ch and j, and of the frica- 
tive consonant of the same class, which is y. The peculiar 
class of sounds called “cerebral” in Sanskrit was formed 
by turning the point of the tongue a little backward 
toward the top of the palate; of these the nasal was by 
far the most frequent. Our English “dental ” lies between 
the cerebral and the true “dental,” for which (as in India) 
the tongue actually touches the teeth,—our dental being of 
the kind already mentioned, in which the tongue does not 
come farther forward than the front palate. 

From what has been said, it will appear that the nasals 
might be called nasalized consonants. The guttural nasal 
is g nasalized; the dental nasal is d nasalized: part of 
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the voice in each case is diverted from the mouth through 
the nostrils, and some nasal sound is already heard while 
the passage through the mouth is closed by the tongue, or 
by the lips for the production of the labial nasal; but the 
complete nasal sound is not heard till the block of the 
tongue or of the lips is removed, exactly as in the produc- 
tion of g, or d, or b. But it is possible to nasalize vowels 
as well as to nasalize consonants. The position of the 
uvula can be altered when the mouth is set for sounding 
the vowel a just as well as when it is set for the sound of 
g; and then instead of the pure a-sound we get one of a 
nasal quality; as instead of the final consonant sound of 
“hag” we get the nasalized guttural in “hang.” These 
nasalized vowels are unknown to us in England; and this 
is the reason why we find so much difficulty in pronouncing 
them in French. An Englishman learning French will 
always begin by pronouncing ‘‘en” as if it were “eng,” 
and “on” as if it were “ong.” But the French “en” is 
not the vowel e plus the guttural nasal n; it is the vowel e 
nasalized. 

It is probable, though not provable, that .nasal vowels 
were used in Latin. The evidence lies in the varying 
spelling of words like “censor” and “cesor,” “consul” 
and ''cosol" &c.; neither is right, but each seems to be 
an attempt to avoid an error; * censor" is a protest against 
sounding a nasal e as pure e; and “cesor” against sound- 
ing it as e + n. Again, the Latin has “con-ficere,” but 
* com-ponere? ; now fand p are both labials, and there- 
fore we should expect the same treatment of the final n in 
“con” before each ; probably the n marked a nasal vowel 
(used before a fricative consonant), whereas the m was a 
true nasal consonant before the closed consonant p. — Cicero's 
doctrine (Orat. 159) that the vowel? is naturally long in 
* jn-sanus," ‘in-felix, ” &c., but short in *in-doctus," points 
to the same conclusion—that the n before s and f marked 
a long nasalized vowel. Lastly, we have the spelling of 
Greek words like 85cavpós as “thensaurus” in Latin ; it 
is improbable that the n here was the full consonant. 

It is not unlikely that the appearance and non-appear- 
ance of the nasal in the dialects of the same language 
indicates an original nasalized vowel which has in one case 
disappeared, in the other has passed into a vowel followed 
by a nasal. Thus in German we find “sanft” correspond- 
ing to English “soft,” “gans” to “goose,” &c. But the 
vowel has been modified in such cases in compensation for 
the loss of its original nasal quality. 

The phenomenon of the so-called ‘‘parasitic” nasal 
arises from careless pronunciation ; before sounding a closed 
consonant (like g) the uvula is not sufficiently raised, and 
so a nasal of the same class is heard before the g, as in 
“nightingale” (compare German * nachtigal") Yet more 
common is the development by the nasal itself of a 
parasitie closed consonant of its own class; many such 
have long been firmly established, as in the words “sound” 
(Middle English “soun,” like French “son,” Latin 
* sonu-8"), “thunder” (A.S. ‘“thunor”), still rightly pro- 
nounced in the north of England as *thunner"; but 
* gownd," “sing-ging,” though familiar enough, have not 
yet made their way into polite speech. These parasitic 
sounds are also due to careless pronunciation; if the 
passage through the nostrils be not kept open till the 
articulating organs of the mouth have separated, the nasal 
quality at the end of the sound is lost, and the closed con- 
sonant must follow. There has been an odd loss of «at 
the beginning of several English words which has often 
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been noted. It arises from our double form of the 
indefinite article “a” and “an.” Sometimes the “a” 
has abstracted the “n” from the beginning of the noun: 
thus “a nadder” has turned into “an adder,” “a napron” 
into “an apron,” “a nauger" into “an auger.” On the 
other hand the letter has had one compensatory gain : 
“an ewt” (eft) has turned into “a newt.” ey) 

NABATZEANS, a famous people of ancient Arabia, 
whose settlements in the time of Josephus (Azt., i. 12, 
84; comp. Jerome, Qu. in Gen. xxv.) gave the name of 
Nabatene to the border-land between Syria and Arabia 
from the Euphrates to the Red Sea. The language of 
Josephus suggests, and Jerome, apparently following him, 
directly affirms, that the name is identical with that of the 
Ishmaelite tribe of Nebaioth (DP22, Gen. xxv. 13; Isa. lx. 
7), which in later Old Testament times had a leading place 
among the northern Arabs, and is associated with Kedar 
much as Pliny v. 11 (12) associates JVabate? and Cedre. 
The identification is still followed by many scholars, but is 
rendered uncertain by the fact that the name Nabatzan is 
properly spelled with £ not ¢ (w33 on the inscriptions, 
Arabie Nabat, Nabit, &c.) Thus the history of this 
remarkable people cannot with certainty be carried back 
beyond 312 B.c., at which date they were attacked without 
success by Antigonus in their mountain fortress of Petra. 
They are described by Diodorus (xix. 94 sg.) as being at 
this time a strong tribe of some 10,000 warriors, pre- 
eminent among the nomadie Arabs, eschewing agriculture, 
fixed houses, and the use of wine (which were forbidden on 
pain of death), living on flesh and milk, and drinking water 
sweetened with manna, but adding to pastoral pursuits a 
considerable and profitable trade with the seaports in 
myrrh and spices from Arabia Felix, as well as a trade 
with Egypt in bitumen from the Dead Sea used in the 
preparation of mummies. Their arid country was the best 
safeguard of their cherished liberty ; for the bottle-shaped 
cisterns for rain-water which they excavated in the rocky 
or argillaceous soil were carefully concealed from invaders. 
Petra or Sela was the ancient capital of Edom; the 
Nabatzeans must have occupied the old Edomite country, 
and succeeded to its commerce, after the Edomites took 
advantage of the Babylonian captivity to press forward 
into southern Judea. This migration, the date of which 
cannot be determined, also made them masters of the 
shores of the Gulf of “Akaba and the important harbour 
of Elath. Here, according to Agatharchides (Geog. Gr. 
Min., i. 178), they were for a time very troublesome, as 
wreckers and pirates, to the reopened commerce between 
Egypt and the East, till they were chastised by the Greck 
sovereigns of Alexandria. 

Tenacious as they were of the nomad usages of their 
ancestors, the Nabatzans had already some tincture of 
foreign culture when they first appear in history. That 
culture was naturally Aramaic; they wrote a letter to 
Antigonus “in Syriac letters,” and Syriac continued to be 
the language of their coins and inscriptions when the tribe 
grew into a kingdom, and profited by the decay of the 
Seleucids to extend its borders northward over the more 
fertile country east of the Jordan. They occupied the 
Haurán, and about 85 s.c. their king Aretas (Háritha) 
became lord of Damascus and Coe Syria. Allies of the 
first Hasmonzeans in their struggles against the Greeks, 
they became the rivals of the Judean dynasty in the period 
of its splendour, and a chief element in the disorders which 
invited Pompey's intervention in Palestine. The Roman 
arms were not very successful against the sons of the desert 
(expedition of Scaurus, 63 B.c.); King Aretas retained his 
whole possessions, including Damascus, as a Roman vassal.! 


1 Compare 2 Cor. xi. 32. The Nabatæan Aretas or Æneas there 
mentioned reigned from 7 B.C. to 40 A.D. or thereby. 
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As “allies” of the Romans the Nabatzans continued to 
flourish throughout the first Christian century. Their 
power extended far into Arabia, particularly along the 
coast of the Red Sea; and Petra was a meeting-place of 
many nations, though the importance of its commerce was 
diminished by the rise of the Eastern trade-route from 
Myoshormus to Coptus on the Nile. Under the Roman 
peace they lost their warlike habits, and were a sober, 
acquisitive, orderly people, wholly intent on trade. They 
had now agriculture and houses of stone, and were not 
unacquainted with foreign luxuries and arts (Strabo, xvi. 4). 
Such a people might have long been a valuable bulwark 
between Rome and the wild hordes of the desert but for 
the short-sighted cupidity of Trajan, who reduced Petra and 
broke up the Nabatæan nationality (105 a.p.). The new 
Arab invaders who soon pressed forward into their seats 
found the remnants of the Nabateans transformed into 
felláhin, and speaking Aramaic like their neighbours. 
Hence Nabateans became the Arabic name for Aramzans, 
whether in Syria or ‘Irak, a fact which was misinterpreted 
by Quatremére into a theory that the Nabat»ans were 
originally Aramæan immigrants from Babylonia. More 
recent inquiry has shown this view to be quite false. The 
Nabatzans were true Arabs—as the proper names on their 
inscriptions show—who came under the influence of 
Arameean civilization. See especially Néldeke in Z. D. 
M. G., xvii. 705 sg., xxv. 122 sq. 

For the inscriptions and coins of the Nabateans consult De 
Luynes in Revue Numism., 1858; Levy in Z. D. M. G., xiv. 363 
sq.; De Vogué, Mél. d'Arch. Or., 1868, Syrie Centrale, 1866-77, 
and Znser. Sémitiques, 1868—77. The character of De Vogué's 
inscriptions from the Haurán appears to be the parent of the Cufic 
Arabie. The so-called Faldha Nabatiya, or ** Nabatean agricul- 
ture," which professes to be an Arabic translation by Ibn- Wahshíya 
from an ancient Nabatzan source (MSS. in Leyden and elsewhere), 
is a forgery of the 10th century. See Gutsehmid in Z. D. M. G., 
xv. 1 sg.; and Noldeke, Ibid., xxix. 445 sq. 

NABHA, or NARBAL, one of the Cis-Sutlej states in the 
Punjab, India, lying between 30° 17’ and 30° 40' N. lat., 
and between 75° 50' and 76° 20' E. long., has an area of 
863 square miles, with a population in 1881 of 261,824. 
The first relations of the state with the Dritish were in 
1807-8, when the rájá applied for and obtained protection 
against the threatened encroachments of Ranjit Sinh. 
During the mutiny in 1857 this chief showed distinguished 
loyalty, and was rewarded by grants of territory to the 
value of over £10,000. The rájá is a Sikh of the Sidhu 
Ját tribe; he has full powers of life and death over his 
subjects, and has an estimated annual revenue of £65,000. 
The chief products of the state are sugar, cereals, cotton, 
and tobacco. 

NABULUS, or NABLÚS. See SHECHEM. 

NADÍM. Abulfaraj ibn Ishak of Baghdad, known as 
Ibn abi Yakub al-Nadím (ob. 995 A.p.), is the author of 
one of the most interesting works in Arabic literature, the 
Fihrist, or “ list of the books of all nations that were to be 
found in Arabie," with notices of the authors and other 
particulars, carried down to the year 377 a.m. (987-88 
A.D.) A note in the Leyden MS. places the death of the 
author eight years later. Of his life we know nothing; 
the name Nadim belonged to a distinguished family of 
Persian origin. ‘The oldest Arabic scholars, of whose 
works comparatively little has been preserved to us, had a 
much wider range of interest than their successors. Even 
then Islám and the Korán were the centre of all study; 
but curiosity was not limited by religious scruples ; men 
were eager to know the wisdom and the literature of all 
nations and sects; the free thought which was afterwards 
so sternly suppressed in the reaction of orthodoxy towards 
the close of the 9th century lifted men above narrow pre- 
judices. The work of Al-Nadim gives us a complete 
picture of the most active intellectual period of the Arab 
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empire. He traces the rise and growth of philology and 
belles-lettres, of theology, orthodox and heretical, of law 
and history, of mathematics and astronomy, of medicine 
and alchemy; he does not despise the histories of knights 
errant, the fables of Kalila and Dimna, the facetize of the 
“boon companions," the works of magic and divination. 
But to us no part of his work is more interesting than his 
account of the beliefs of sects and peoples beyond Islam. 
Here, fortunately, still more than in other parts of his 
work, he goes beyond the functions of the mere cataloguer ; 
he tells what he learned of China from a Christian 
missionary of Najrán, of India from a description of its 
religion compiled for the Barmecide Yahya; his full 
accounts of the Sabians of Harrán and of the doctrines of 
Mani! are of the very first importance for the historian 
of Asiatic religions. 

The Fihrist was much pillaged by later writers, bnt the author 
was sedulously ignored, and MSS. of his work are very scarce. 
Hottinger possessed one (now lost) and used it in his Historia 
Orientalis. There are others (all imperfect) at Paris, Leyden, and 
Vienna; a small part of the book isaltogether lost. Flügel pub- 
lished an abstract of the work in Z. D. JL G., xiii. (1859); his 
edition, with notes, appeared posthumously (vol. i., text, Leipsic, 
1871; vol ii., notes, 1872). 

NADIR SHAH. See PERSIA. 

NADIYÁ, or NuppEa, a district in the lieutenant- 
governorship of Bengal, lying between 22° 52’ 33” and 
24? 11' N. lat., and between 88° 11’ and 89° 24’ 41” E. long., 
bounded on the N. by Rájsháhí, on the E. by Pabná and 
Jessor, on the S. by the 24 Parganás, and on the W. by 
Hugli, Bardwán, Birbhum, and Murshídábád districts, with 
an area of 3404 square miles. It is emphatically a district 
of great rivers. Standing at the head of the Gangetic delta, 
its alluvial surface, though still liable to periodical inunda- 
tion, has been raised by ancient deposits of silt sufficiently 
high to be permanent dry land. Along the entire north- 
eastern boundary flows the wide stream of the Padma or 
Ganges; and all the remaining rivers of the district are 
offshoots of the great river. The Bhágirathí on the eastern 
border, and the Jalangi and the Matabhanga meandering 
through the centre of the district, are the chief of these 
offshoots, and are called distinctively the “ Nadiyá rivers.” 
But the whole surface of the country is interlaced with a 
network of minor streams, communicating with one another 
by side channels, All the rivers are navigable in the rainy 
season for boats of the largest burthen, but during the rest 
of the year they dwindle down to shallow streams, with 
dangerous sandbanks and bars. 

In former times the Nadiya rivers afforded the regular means of 
communication between the upper valley of the Ganges and the 
seaboard; and much of the trade of the distriet still comes down 
to Calcutta by this route duriug the height of the rainy season. 
But the lines of the East Indian and Eastern Bengal Railways, with 
the main stream of the Ganges and the Sundarbans route, now 
carry by far the larger portion of the traffic. 

The census of 1881 returned the population at 2,017,847, of 
whom 1,146,603 were Mohammedans and 864,773 Hindus. Of 
the 6439 Christians, 6304 were natives. Krishnagar had 24,477 
inhabitants in 1881; and six others had in 1872 a population 
exceeding 5000:—Sintipur, 28,635; Kushtia, 9245; Ranághát, 
8871; Nadiyá, 8868; Mihrpur, 5562; and Kumárkháli, 5251. 
Nadiyá, the ancient capital, was formerly sitnated on the cast 
bank of the Bhagirathi (which has since changed its course). It 
has always been celebrated for the sanctity and learning of its 
pandits. The battlefield of Plassey was situated in this district, 
but the floods of the Bhágirathi have washed away the scene of 
that memorable engagement. ~ 

Rice is the staple crop, and there are four harvests in the year. 
Indigo is the chief export staple; but the district was the centre 
of the indigo riots in 1860, and the industry then received a blow 
from which it has never recovered. <A large proportion of the enl- 
tivable area of the district is held on «band? tenure—that is, for a 
single season only, the rents being assessed according to the ont- 


1 The former translated in Chwolson’s Ssabier und Ssabismus, 
vol. ii, the latter in Fliigel’s Mani, seine Lehre und seine Schriften, 
18632. 
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turn of the crop. 
damage. 

The number of indigo factories is still considerable. Cotton- 
weaving is carried on, but is everywhere on the decline, especially 
at the town of Sántipur, where, in the beginning of the century, 
the Company used to purchase muslin to the annual value of 
£150,000. Santipur muslin is still exported to a small extent. 
Raw date sugar is largely manufactured. The chief exports are 
indigo, jute, linseed, wheat, pulses aud gram, rice, chillies, sugar, 
and tobacco. 

The only institutions in the district worthy of note are the fols 
or indigenous Sanskrit schools. In these smriti (Hindu social 
and religious law) and nydya (logic) are taught by learned pandits 
to eager pupils. The fois consist generally of a mere collection of 
mud hovels round a quadrangle, where the students live in the 
most primitive manner, each in his own hut, with his brass water- 
pot and mat, and seldom any other furniture. A student generally 
remains at the tol for eight or ten years. No fees are charged, and the 
pandits depend for their livelihood on the presents which their fame 
as teachers ensures them at religious ceremonies. Most of the ¿ols 
are in Nadiyá town, but there are also a few in the surrounding 
villages. Their number is rapidly decreasing. 

The district revenue in 1880-81 amounted to Rs. 1,654,813, 
Rs. 1,051,776 being derived from the land-tax. Education wa3 
afforded in 1877 by 897 schools, attended by 28,489 pupils. The 
principal educational institution is the Government college at 
Krishnagar. The average annual temperature is 77° Fahr.; the 
average annual rainfall about 65 inches. Besides remittent and 
intermittent fevers, which eause very great mortality, small-pox, 
diarrhoea, dysentery, and cholera are prevalent. Cattle discase i; 
conimon. 


NZEVIUS, Gx.sus, is the second in order of time among 
the creators of Latin literature. He had made his appear 
ance as an author within five years after the first dramatic 
representation of Livius Andronicus ; he was some ten or 
fifteen years older than Plautus, and preceded Ennius by a 
generation. As distinguished from Livius he was a native 
Italian, not a Greek ; he was also a writer of original power, 
not a mere adapter or translator. If it was due to Livius 
that the forms of Latin literature were, from the first, 
moulded on those of Greek literature, it was due to 
Naevius that much of its spirit and substance was of native 
growth. Long before the formal recognition of litera- 
ture in Rome, which dated from the year 240 m.c., there 
had existed various kinds of inartistic composition, written 
or spoken, in Saturnian verse. The most important of 
these were satiric and dramatie medleys, known by the 
name of saturz, and commemorative verses in praise of 
eminent men, which were first sung at funeral banquets, 
and seem afterwards to have been preserved among family 
records. The fact that Nevius wrote his most important 
poem in Saturnian verse, the disparaging reference made 
to him by Ennius as the writer of verses like those of the 
old native “ Fauni and Vates," the claim which he makes 
in his epitaph to be the last purely Latin poet, the political 
satire which he introduced into his comedies, the national 
and commemorative character of his epic poem, all point 
to him as a medium of connexion between the nameless 
authors of these satiric and commemorative verses and the 
recognized authors of Roman comedy, satire, and even epic 
poetry. 

Though the fragments preserved from his numerous 
writings are few and inconsiderable, yet they corroborate 
the impression derived from ancient testimony that he was 
a man of originality and force of mind, and of a bold and 
vigorous character. The impulse which he sought to give 
to Latin literature was somewhat antagonistic to that 
actually given by Ennius; and either the greater genius 
and richer culture of the latter or his greater adaptation 
to his times determined that his influence should be pre- 
dominant. Probably the genius of Ennius was the higher 
creative force; it was more in harmony with the serious 
Roman spirit, and with the grandeur of Roman institu- 
tions; it more naturally allicd itself with the aristocratic 
influence which was predominant in the state for two 
generations after the death of Nevius; it was also more 
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capable of assimilating the Greek culture, which was the 
formative element in the literary art of the Romans, Yet 
the racy popular spirit of Naevius gained for him admirers 
even in the Augustan age, and Cicero represents the great 
master of Latin oratory, Crassus, as the highest compli- 
ment he could pay to the pure idiomatie speech of his 
mother-in-law, Laelia, comparing it to the style of Neevius 
and Plautus. Though a richer vein of imaginative feeling 
was introduced into the Latin language and literature by 
Ennius, yet much was lost in their subsequent develop- 
ment by the partial suppression of the aggressive boldness 
and freedom of Nsvius, as well as of the exuberant mirth 
and humour of Plautus. à 

There is great uncertainty in regard to the facts and 
dates of the life of Nevius. From the expression of 
Gellius characterizing his epitaph as written in a vein of 
“ Campanian arrogance” it has been inferred that he was 
born in one of the Latin communities settled in Cam- 
pania. But the phrase ‘‘ Campanian arrogance” seems to 
have been used proverbially for **gasconade"; and, as there 
was a plebeian Gens Navia in Rome, it is quite as probable 
that he was by birth a Roman citizen. The strong political 
partisanship which he displayed in his plays is favourable 
to this supposition, as is also the active interference of the 
tribunes on his behalf. On the other side weight must be 
given to the remark of Mommsen, viz., “the hypothesis 
that he was not à Roman citizen, but possibly a citizen of 
Cales or of some other Latin town in Campania, renders 
the fact that the Roman police treated him so un- 
scrupulously the more easy of explanation.” He served 
either in the Roman army or among the socii in the First 
Punie War, and thus must have reached manhood before 
the year 241 B.c. We learn from Cicero that he lived to 
a good old age, and that he died in exile about the end of 
the 3d century m.c. The date of his birth may be thus 
fixed with approximate probability about the year 265 B.c. 
No particulars of his military service are recorded. Sicily 
was the great battlefield of the combatants during the latter 
years of the war. No important Sicilian city was without 
its theatre, and it seems legitimate to connect the new taste 
for regular dramatic performances (and especially for 
tragedy, to which there was nothing corresponding among 
the Italian races) developed at Rome immediately after the 
conclusion of the First Punic War with the Sicilian ex- 
periences of the Roman and allied armies serving in the 
war. Another important influence in Roman literature and 
Roman belief which first appeared in the epic poem of 
Neevius also had its origin in Sicily, viz., the recognition 
of the mythical connexion of Æneas and his Trojans with 
the foundation of Rome. ‘Ihe origin of this belief may 
probably be attributed to the Sicilian historian TTimzus; 
but the contact of the Romans and Carthaginians in the 
neighbourhood of Mount Eryx may have suggested that 
part of the legend which plays so large a part in the 
ZEneid, which brings Æneas from Sicily to Carthage and 
back again to the neighbourhood of Mount Eryx. The 
actual collision of Phcenician and Roman on the western 
shores of Sicily, of which Nevius may well have been a 
witness, if it did not originate, gave a living interest to the 
mythical origin of that antagonism in the relations of 
Æneas and Dido. 

The career of Nevius as a dramatic author began with 
the exhibition of a drama in or about the year 235 B.c., and 
was carried on energetically for thirty years afterwards. 
Towards the close of this career he incurred the hostility 
of some of the nobility, especially, it is said, of the family 
of the Metelli, by the attacks which he made upon them 
on the stage, and at their instance he was imprisoned,—a 
circumstance to which Plautus alludes in a passage of the 
Miles Gloriosus (211). After writing two plays during his 
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imprisonment, in which he is said to have apologized for 
his former rudeness (Gellius, iii. 3, 15), he was liberated 
through the interference of the tribunes of the commons; 
but he had shortly afterwards to retire from Rome (in or 
about the year 204 B.c.) to Utica. The generally received 
accounts assigned his death to that year; but Cicero (Brutus, 
15, 60) quotes Varro as an authority for the belief that 
his life was prolonged beyond that date. It may have been 
during his exile, when withdrawn from his active career 
as a dramatist, that he composed or completed his poem 
on the First Punic War.! Probably his latest composition 
was the epitaph already referred to, also written in Saturnian 
VEES; = 
‘Immortales mortales flere si foret fas, 

Flerent dive Camene Nevium poetam ; 

Itaque postquam est Orcino traditus thesauro 

Obliti sunt Romai loquier lingua Latina.” ? 

If, as has been supposed, these lines were dictated by a 
jealousy of the growing ascendency of Ennius, the life of 
Nevius must have been prolonged considerably beyond 
the year 204 B.c., as it was only in that year that Ennius 
first settled, and began his career as an author, in Rome. 

Like Livius, Nevius professed to adapt Greek tragedies and 
comedies to the Roman stage. Among the titles of his tragedies 
are ZEgisthus, Lycurgus, Andromache or Hector Proficiscens, Equus 
Trojanus, &c. We find in the letters of Cicero a reference to a 
representation of the last-named play at the opening of the theatre 
of Pompey in 55 ».c.; but it seems to have retained its popularity 
so long not so much from its dramatic merits as from the scope it 
afforded for the gratification of the Roman taste for gorgeous 
spectacles. The few fragments preserved from the tragedies show 
the first rude beginnings of that artificial poetical phraseology and 
poetical word-formation which the impulse derived from Greek 
literature developed in the speech of Latium, and also the more 
native product of pithy sayings (snch as the **laudari a laudato 
viro," *'sero sapiunt Phryges") which had passed into proverbs 
in the age of Cicero. The national cast of his genius and. temper 
was further shown by his deviating from his Greek originals, and 
producing at least two specimens ofthe fabula pratexta, one founded 
on the childhood of Romulus and Remus (Romulus s. A4limonium 
Romuli et Remi), the other called Clastidium, which celebrated 
the contemporary victory in which Marcellus carried off the spolia 
opima. 

But it was as a writer of comedy that he was most famous, most 
produetive, and most original While he is never ranked as a 
writer of tragedy with Ennius, Pacuvius, or Accius, he is placed in 
the canon of the grammarian Voleatius Sedigitus third (immedi- 
ately after Cecilius and Plautus) in the rank of Roman comic 
authors. He is there characterized as ‘‘ Naevius qui fervet," a 
phrase expressive of his ardent, impetuous character and style. 
He is also appealed to, along with Plautus and Ennins, as a 
master of his art in one of the prologues of Terence. His comedy, 
like that of Plautns, seems to have been rather a free adapta- 
tion of his originals than a rude copy of them, as those of Livius 
probably were, or an artistic copy like those of Terence. The 
titles of most of them, like those of Plautus, and unlike those 
of Cecilins and Terence, are Latin not Greek. Among the few 
lines preserved from them we find in one the ‘‘ Laurentines and 
Prenestines" spoken of, just as we find mention of provincial 
Italian towns frequently in Plautus. He drew from the writers of 
the old political comedy of Athens, as well as from the new comedy 
of manners, and he attempted to make the stage at Rome, as it had 
been at Athens, an arena of political and personal warfare. A 
strong spirit o. partisanship is recognized in more than one of his 
fragments; and this spirit 1s thoroughly popular and adverse to the 
senatorian ascendency which became more and more confirmed 
with the progress of the Second Punie War. Besides his attack on 
the Metelli and other members of the aristocracy, the great Scipio 
(whose services and world-wide fame he acknowledges) is the object 
of a censorious criticism on account of a youthful escapade attri- 
buted to him. Among the few lines still remaining from his lost 
comedies, we seem to recognize the idiomatie force and. rapidity of 
movement characteristic of the style of Plautus. There is also 
found that love of alliteration which is a marked feature in all the 
older Latin poets down even to Lucretius. In one considerable 
comic fragment attributed to him, —the description of a coquette, — 
there is great truth and shrewdness of observation. But we find 


1 Cicero ( De Sen., 14) speaks of it as the work of his old age. 

2 “Tf it were permitted that immortals should weep for mortals, the 
divine Camenze would weep for Nevius the poet; for since he hath 
passed into the treasure-house of death men have forgotten at Rome 
how to speak in the Latin tongue.” 
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no trace of the exuberant comic power and geniality of his great 
contemporary. His critical spirit and vehement temper declare 
his affinity rather to Lucilius than to Plautus. 

He was not only the oldest native dramatist, but the first author 
of an epic poem,—which, by combining the representation of actual 
contemporary history with a mythical background, may be said to 
have created the Roman type of epic poetry. The poem as he gave 
itto the world was one continuous work, and was divided into seven 
books by a grammarian of a later age. The earlier part of it 
treated of the mythical adventures of Æneas in Sicily, Carthage, 
and Italy, and borrowed from the interview of Zeus and Thetis 
in the first book of the Jliad the idea of the interview of Jupiter 
and Venus, which Virgil has made one of the cardinal passages in 
the ZEneid. The later part of the poem treated of the events of 
the First Punic War in the style of a mètrical chronicle. The few 
remaining fragments produce the impression of vivid and rapid 
narrative, to which the flow of the native Saturnian verse, in con- 
tradistinction to the weighty and complex structure of the hexa- 
meter, was naturally adapted. Mommsen has noticed that in 
these fragments the story is told in the present tense. The dis- 
paraging criticism of Ennius— 

** Seripsere alii rem 
Versibu' quos olim Fauni vatesque canebant, &c,"— 
applies to the rudeness of the verse, not to the spirit or substance 
ofthe work. Cieero speaks of it as giving pleasure, like a statue 
of Myron, and the grudging admission of Horace— 
** Neevius in manibus non est et mentibus haeret 
Pæne recens "— 

attests the fresh pleasure with which it still could be read in the 
Augustan age. 

The impression we get of the man is that, whether or not he 
actually enjoyed the full rights of Roman citizenship, he was a 
vigorous representative of the bold combative spirit of the ancient 
Roman comm ons,—of the political not, like Plautus, of the bour- 
geois type of the Roman plebeian. Energy of character and 
vitality of temperament are shown by the prolonged continuation 
of his eareer as a writer, notwithstanding the discouragement of 
his imprisonment, and, what was a greater trial than temporary 
imprisonment, his exile. The chief service which he rendered to 
Roman letters was that he was one of those who made the Latin 
language into a great organ of literature, and that with the new 
formative energy which he applied io it he transmitted the force 
of the best popular speech of his time. The phrases still quoted 
from him have nothing of an antiquated sound while they have a 
genuinely idiomatic ring. As a dramatist he worked more in the 
spirit of Plautus than of Ennius, Pacuvius, Aceius, or Terence; 
but the great Umbrian humorist is separated from his older con- 
temporary, not only by his breadth of comie power, but by his 
general attitude of moral and political indifference. "The power of 
Nevius was the more genuine Italian gift—the power of satiric 
eriticism—the ‘‘ Italum acetum " which was employed in making 
men ridiculous, not, like that of Plautus, in extraeting amusement 
from the humours, follies, and eecentrieities of life. His more truly 
creative faculty seems to have shown itself, not only in rapid and 
animated narrative, but in pregnant invention which still lives in 
literature, owing to the recognition of its value by the receptive 
and reproductive genius of Virgil. Although our means of forming 
a fair estimate of Nevins are more scanty than in the ease of the 
other makers of Roman literature whose work is only known to us 
in fragments, yet all that we do know of him leads to the con- 
clusion that he was far from being the least among them, and. that 
with the loss of his writings there was lost a vein of national feeling 
and genius which reappears rarely in the writings of the later 
republiean and the imperial times—the vein which probably was 
predominant in Cato, which may still be traced in the fragments 
of Lucilius and in the personal and political lampoons of Catullus, 
and may be detected under the rhetorical invective of Juvenal. 


Collections of the Fragments have been made and commer 'ed on by Kluss- 
mann (1843) and Vahlen (1852). A short study of the life and writings of Nevius 
(De Cn. Nezvii vita et scriptis) has been written by M. Berchem. (W. Y. S.) 


NJEVUS, a term in surgery signifying that form of 
tumour which is almost entirely composed of enlarged 
blood-vessels. There are three principal varieties :—(1) the 
capillary nevus, consisting of enlarged capillaries, fre- 
quently of a purplish colour, hence the term “port-wine 
stain"; (2) the venous nevus, in which the veins are en- 
larged, of a bluish colour; (3) the arterial nevus, in which 
there is distinct pulsation, 1t being composed of enlarged 
and tortuous arteries, The nevus can be lessened in size 
by pressure. It is generally met with in the skin or 
immediately under the skin; sometimes it lies in the 
mouth in connexion with the mucous membrane. It is 
often congenital, hence the term “mother’s mark,” or it 
may appear in early childhood. It often grows rapidly, 
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sometimes slowly, and sometimes growth is checked, and 
it may gradually diminish in size, losing its vascularity 
and becoming fibrous and non-vascular. "This natural cure 
is followed by less deformity than a cure by artificial 
means. It is a good rule not to interfere unless the 
tumour is growing rapidly and at a rate out of proportion 
to the growth of the child. "Various methods are used by 
surgeons when an operation is called for:—(1) the tumour 
may be excised; (2) a ligature tightly tied may be applied 
to the base of the tumour; (3) inflammation may be set 
up in the growth by the injection of irritating agents,— 
in this way its vascularity may be checked and the forma- 
tion of fibrous tissue encouraged ; (4) the blood in the 
enlarged vessels may be coagulated by the injection of 
coagulating agents or by electrolysis. In large navi the 
last method is very suitable, and the resultmg cure most 
closely resembles the natural cure already described. 

NAGA HILLS, a district in the south-eastern corner 
of the chief-commissionership of Assam, India, lies between 
25° 13’ and 26^ 32' N. lat., and between 93° and 94° 13’ 
E. long., being a mountainous borderland between Now- 
gong district and Manipur state, with an area of about 
6400 square miles. It forms a wild expanse of forest, 
mountain, and stream. The valleys and hills are covered 
with dense jungle, dotted with small lakes and marshes. 
Coal is known to exist in many localities, as well as lime- 
stone, chalk, and slate. The chief rivers are the Dayang, 
Dhaneswari, and Jamuna, only navigable for small boats 
during the rainy season. 

In 1870 the deputy-commissioner roughly estimated the strength 
of the different tribes as follows :—<Assamese, 705; <Aitaniyas, 
355; Cácháris, 3505; Mikirs, 8820; Kukis, 2524; Nagas, 66,535; 
total, 82,444. The estimated population in 1881-82 was 93,000. 
Agriculture is conducted in a rude, nomadie fashion, the only im- 
pono of tillage being the dáo or hill knife, and a kodáE or hoe. 

ice and millet are the main crops. In some places great skill is 
displayed in irrigation. The tea plant is indigenous, and a large 
number of natives are now employed in the tea-gardens. The 
manufactures embrace the production of the few rude artieles re- 
quired for domestic use or as clothing, and the forging of dos, 
kodális, and spear-heads. Trade is generally conducted by means 
of barter, and has considerably increased of late years. The local 
products available for export comprise rice, cotton, cloth woven 
from nettle fibre, ivory, beeswax, and various dyes obtained from 
the jungle. Salt and iron are imported ; but the one great desire 
of every Nágá is to have a gun. The revenye is nominal. 

British administration was first introduced into the district in 
1867 ; but it has not yet been surveyed, and it constitutes perhaps 
the least orderly portion of the Indian empire. It is inhabited by 
several wild aboriginal tribes, collectively known as the Nagas. 
Those within British territory are comparatively peaceful, but 
beyond the reach of British influence are several savage and 
predatory tribes, who are in the habit of raiding on the plains, and 
killing or carrying off inoffensive British subjects. Repeated 
expeditions have been despatched to chastise them in their native 
hills. In 1873 a survey party under Lieutenant Holcombe were 
treacherously massacred. In January 1875 a force escorting a 
survey party under Captain Butler was attacked by Nagas, but 
unsuceessfully ; later in the same year, however, he was cut off and 
killed. In 1879-80 the Nagas murdered the deputy-commissioner, 
Mr Damant, and, after receiving a sharp punishment, made a foray 
on the Cáchár side, murdering a tea-planter and committing other 
ravages. For some time the district has been in a moro settled 
condition. The construction of a road to Kohima, the principal 
town, and the settlement of a British governor there have pro- 
duced a salutary effect. The eastern Nágás are becoming rapidly 
civilized. 

NAGASAKI, or sometimes NANGASAKI, the leading 
seaport on the western coasts of Japan, is situated in 
32° 44' N. lat. and 129° 52’ E. long., in the island of 
Kiu-shiu, and gives its name to a ken (province of Hizen 
or Hi-shiu) The harbour is formed by a beautiful inlet 
of the sea, stretching northward for a distance of about 
4 miles, with an average width of about a mile, enclosed on 
both sides by a delightful framework of hills (1500 feet), 
and adorned by a number of the most picturesque-looking 
islauds. "The city lies near the upper end of the inlet on 
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its eastern side, extending about a mile in length and $ of 
a mile in breadth. Immediately to the south, and con- 
nected with the mainland by a bridge, lies the half-artificial 
island of Desima (600 feet by 240), which, originally 
occupied by the Portuguese (1637-39), was for more than 
two hundred years (1641-1854) the trading post and 
prison-house of the Dutch traders. Southwards along the 
shore, on ground largely reclaimed from the sea, runs the 
foreign settlement, with the American, British, French, and 
Portuguese consulates on the hilly ground behind. The 
magnificent dock (460 fect long, 89 wide, and 28 deep), 
commenced by the prince of Hizen in 1865, and rebuilt in 
1874-79, occupies a deep gorge between two hills at 
Tatagami, on the western side of the firth opposite the 
city; a few hundred yards to the north of the dock are 
the engine-works of Akaonura (with an area of 7 acres) ; 
and at Koski there is a fine patent slip constructed for the 
prince of Satsuma (the prince of Hizen’s rival). Nagasaki 
is laid out with great regularity and neatness, the streets 
crossing each other at right angles; beginning to climb 
the hills, they not infrequently end in stairs. Among 
the public buildings may be mentioned the hospital estab- 
lished in 1861, the oldest in Japan, and the great Govern- 
ment school, with its department for European languages 
and sciences, attended by hundreds of Japanese of all ages 
and ranks. Population about 80,000. 

In 1825 the trade of the Dutch monopolists, who were allowed to 
have only two vessels, amounted to upwards of £100,000 (£31,154 
imports and £72,373 exports). By 1871, twelve years after the 
opening of the port, this sum was multiplied more than sevenfold 
(£317,727 imports, £449, 855 exports), and since then there has been 
a slight additional inerease—4£755,180 being the average of the four 
years 1878-81. "The principal exports are coal (£228,000 in 1881), 
eamplior, rice (now largely sent to Australia), tea, tobaeco, dried 
fish, and vegetable wax. Most of the coal, which makes excel- 
lent coke, and is freely used by men-of-war and merchant steamers, 
is brought from the Takashima mines about 6 miles distant, which 
give employment to 4000 workmen. The export of camphor has 
steadily increased from 2380 piculs in 1877 to 11,640 piculs (worth 
£42,928) in 1881. Ofthe 333 vessels whieh entered the port iu 
1881, 280 were British. Nagasaki has regular steamship communi- 
cation with Shanghai, and is the terminus of submarine telegraphs 
from that city and from Vladivostok. 

NAGÍNA, a town in Bijnaur district, North-Western 
Provinces of India, is situated on the road from Hardwar 
to Muradábád, in 29° 27’ 5" N. lat. and 78° 28' 50" E. long., 
with a population of 20,503 in 1881. The headquarters 
of the district were removed from it to Bijnaur town in 
1824. It is celebrated for its ebony carvings. There are 
also manufactures of glassware, ropes, and matchlocks, 
and a large export of sugar. 

NAGOYA, sometimes Nocoya, one of the largest and 
most active of the cities of Japan, the chief town of Aichi 
ken (province of Owari) and formerly the seat of the 
princes of Owari (one of the “three august families” 
closely allied to the Tokugawa line of shoguns), lies at the 
head of the shallow Owari Bay, about 30 miles from 
Yokai-ichi, its port, with which it communicates by light- 
draught steamers. Nagoya is well known as one of the 
great seats of the pottery trade (though the master potters 
for the most part get their goods manufactured at Seto, 
about 13 miles distant, where the clay has been worked for 
wellnigh two thousand years); fans and enamels are also 
made in the city. The castle of Nagoya, occupying about 
400 acres of ground at the north side of the city, erected 
in 1610, suffered comparatively little during the revolution 
of 1868, and is now the headquarters of the Nagoya 
military district, with extensive barracks and drill-grounds. 
The central keep of the citadcl is a remarkable structure, 
covering close upon half an acre, but rapidly diminishing 
in each of its five stories till the top room is only about 
12 yards square. Gabled roofs and hanging rafters break 


the almost pyramidal outline; and a pair of gold-plated | 
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dolphins 8 feet high form a striking finial. Both were 
removed in 1872, and one of them was at the Vienna 
Exhibition in 1873; but they have been restored to their 
proper site. Among the religious buildings perhaps the 
most interesting is the Kenchiu ji, a monastery of the Jo-do 
sect, containing the burial-place of the princes of Owari. 
A superior court, a middle school, a girls’ school, a normal 
school, the prefecture, the telegraph and post-office, and 
the hospital are the principal foreign-style buildings in 
Nagoya. The population is 325,000. 

NÁGPUR, a district in the division of the same name, 
in the Central Provinces of India, lying between 20° 36’ 
and 21° 43' N. lat., and between 78° 17’ and 79° 42’ E. 
long., bounded on the N. by Chhindwára and Seoni, E. by 
Bhandára, S. by Chánda and Wardhá, and W. by Wardhá 
and Ellichpur, with an area of 3786 square miles. Nág- 
pur district lies immediately below the great table-land of 
the Sátpura range. A second line of hills shuts in the 
district on the south-west, and a third runs from north to 
south, parting the country into two plains of unequal size. 
These hills are all offshoots of the Sátpuras, and nowhere 
attain any great elevation. Their heights are rocky and 
sterile, but the valleys and lowlands at their feet are 
fertile, yielding rich crops of corn and garden produce. 
The western plain slopes down to the river Wardhá, is 
watered by the Jám and Madar rivers, tributaries of the 
Wardha, and contains the most highly-tilled land in the 
district, abounding in fruit trees, and the richest garden 
cultivation. The eastern plain (six times the larger), 
stretching away to the confines of Bhandára and Chanda, 
consists of a rich undulating country, luxuriant with mango 
groves, and dotted towards the east with countless small. 
tanks. It is watered by the Kanhán, with its tributaries, 
which flows into the Waingangá beyond the district. 

The population in 1881 was 697,356 (British-born, 1063 ; other 
Europeans and Americans, 383 ; Eurasiaus, 630 ; aborigines, 42,750 ; 
Hindus, 606,228; Mohammedans, 39,765; Buddhists and Jaius, 
3569). The most numerous of the aboriginal tribes are the Gonds 
(43,885). The population of the nine principal towns was as fol- 
lows :—Nágpur, 79,842; Kamthi, 36,364; Umrer, 12,784; Ramtek, 
6978; Khapa, 6664; Narkher, 6498; Mohpa, 5256; Kalmeshwar, 
4842; Saoner, 4739. 

Of the area of 3786 square miles, 1863 were cultivated in 1882. 
Wheat in 1882 oceupied 314,037 acres, rice 38,127, other food 
grains 489,111, oil-seeds 224,495, cotton 101,166, and sugar-cane 
1545. During the last few years there has been a great increase 
in the manufacture of cotton in the Empress mills at Nagpur. 
There were 30,000 spindles in operation in 1882, the output of 
yarn and cloth being 1,804,530 and 149,995 Ib respectively. 
The Nagpur branch of the Great Indian Peninsula Railway runs 
through the district for a distanee of 26 miles. "The gross revenue 
in 1876-77 was 1,460,168 rupees. 

Nicrur, the chief town of Nágpur district, and the 
administrative headquarters of the Central Provinces, 
India, is situated in the centre of the district, on the banks 
of a small stream, the Nág, in 21° 9' 30" N. lat., 79° 7’ E. 
long. The population was 79,842 in 1881. "The muni- 
cipal limits include, besides the city proper, the suburb of 
Sítábaldí, and the European station of Sitabaldi, with 
Táklí. In the centre stands Sitabaldi Hill, crowned with 
the fort, which commands a fine view of the country round. 
On the north and west lies the prettily wooded station of 
Sitabaldi; beyond, to the north, are the military lines and 
bdzdrs, and, again, beyond these the suburb of Takli. 
Close under the southern side of the hill is the native 
suburb of Sítábaldí. Below the eastern glacis of the fort 
is the railway terminus. Beyond this lies the broad sheet 
of water known as the Jama Taláo, and farther east is the 
city, completely hidden in a mass of foliage. Three great 
roads connect the city with the European station. Hand- 
some tanks and gardens, constructed by the Mahratta 
princes, lie outside the city. Many Hindu temples, 
elaborately carved in the best style of Mahratta archi- 
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tecture, ornament the town; but the palace, built of black 
basalt, profusely ornamented with wood carving, was burnt 
down in 1864, and only the great gateway now remains. 
The tombs of the Bhonslá kings lie to the south of the 
city. 

Nágpur does a large and increasing trade, tlie chief imports being 
wheat and other grain, salt, country eloth, European piece goods, 
silk, and spices. Cloth forms the chief article of manufacture and 
export. The finer fabrics of Nagpur have long been famous, and 
are still, in spite of the competition of English stuffs, in great 
request. Most of the publie offices are in the station of Sitabaldi. 


NAGY-KOROS (i.e, Great Körös) is a town, or rather 
an overgrown village in Hungary, in the district and 
50 miles to the south-west of Pesth. It lies in the 
midst of a sandy plain, and is a station on the railway 
from Pesth to Temesvar. In 1880 it contained 22,769 
inhabitants, chiefly Protestants, who are engaged in wine- 
culture and the rearing of cattle and sheep. Its 
gymnasium is esteemed one of the best schools in 
Hungary. 

NAGY-VÁRAD. See GnosswanDEIN. 

NAHARRO, BARTOLOMÉ DE Torres, a Spanish dra- 
matist of the period immediately preceding that of 
Cervantes and Lope de Vega, born at Torres in the neigh- 
bourhood of Badajoz, was for some time a captive in 
Algiers, and after receiving his freedom visited the court 
of Leo X. at Rome. Here his satirical pen excited such 
hostility that he was compelled to fly to Naples, where he 
lived for some time under the protection of Fabricio 
Colonna, and where he published his Propaladia in 1517. 
He died in poverty and obscurity ; the time and place are 
unknown. See Drama, vol. vii. p. 420. 

NAHUM. “The book of the vision of Nahum 
the Elkoshite” (8372, compassionate"), which stands 
seventh among the minor prophets, is entirely directed 
against Nineveh, and predicts the utter destruction of the 
bloody and rapacious city, its empire, and its gods by the 
tardy but sure and irresistible vengeance of Jehovah. The 
fall of Nineveh is the deliverance of Judah; Jehovah, so 
terrible to His adversaries, so unfailing in His righteous 
judgments, is a sure and gracious defender to them that 
take refuge with Him. It appears therefore that, when 
the prophet wrote, the Judæans were still suffering from 
Assyrian oppression, perhaps even from present or recent 
invasion, for in i. 15 [ii. 1] he speaks of the annual feasts 
and the sacrifices of the sanctuary as disturbed by the 
* wicked one" passing through the land. It is not, how- 
ever, from a merely patriotic standpoint that Nahum 
regards the Assyrian harlot as Jehovah's enemy; she is 
the enemy of mankind, who sells all nations through her 
witchcrafts and whoredoms—that is, in the strength of her 
heathenish religion (iii. 4), —and she shall perish with none 
to pity her, for all have suffered continually from the 
wickedness of the ruthless empire. The exordium in chap. 
i., which depicts Jehovah as the jealous and avenging God, 
is a noble ‘utterance of faith in the righteousness which 
rules in the world’s history. The other two chapters are 
entirely occupied with the catastrophe of Nineveh; the 


battle without and within the walls is described with great 


poetic force, not in finished pictures but with broad effec- 
tive strokes and daring imagery, and apparently with some 
local knowledge, though the latter is hardly so detailed as 
to justify the conclusion that the prophet had himself seen 
the imperial city. It might be argued on the same prin- 
ciple that he had also seen No-Ammon or Thebes, a 
description of the sack of which forms an episode in chap. 
iii. 8 sg. The reference here seems to be to the taking of 
No by Assurbanipal (G. Smith, Mist. of Assurbanipal, 
55, 70; Schrader, A. A. T., 2d ed., p. 450) about 660 s.c. 
—an event only known from the Assyrian monuments. 
Nahum must have prophesied after this date, probably not 
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long after, that is, in the troublous times of Manasseh, 
which agrees well with i. 15. To suppose that his pro- 
phecy was occasioned by the actual approach of the Medes 
to destroy Nineveh, or by one of the earlier campaigns 
which preceded their final success, is arbitrary; for the 
judgment is predicted on general principles of divine 
justice, and there is no indication that the prophet knew 
what nation was to execute it. His descriptions, though 
pictorially vivid, are historically quite vague. The details 
of the decadence of the Assyrian empire are in truth so 
obscure that to search for the immediate occasion of the 
prophecy is mere guesswork. 

Thename Elkoshite CRIPPS, in the LXX.’EAxeoatos—the pronun- 


ciation therefore is uncertain) denotes the prophet's home or birth- 
place. Jerome's mention of a ruined **viculus Eleesi " in Galilee 
stands quite alone; Hitzig supports the idea that the prophet was a 
Galilean by the name Capernaum, which probably means “‘ village 
of Nahum," but of what AUN we do not know. The confused 
account by R. Jos. Schwarz (D. Heil. Land, p. 149) of a grave 
shown as that of the prophet Nahum an hour north of Tiberias lacks 
confirmation. Internal evidence leads us rather to conclude that 
Nahum was a man of Judah, and John vii. 52 appears to show that 
he was not held to be a Galilean in the time of Christ, when the 
fashion of localizing tombs of prophets was already in full force (Matt. 
xxiii. 20). Later tradition associated Nahum with the region against 
which he prophesied, and in the 12th century Benjamin of Tudela 
visited his synagogue at Mosul and histomb in Babylonia. It was 
probably under Christian influence that the site of this tomb was 
ultimately fixed at Alkósh, the seat of the later Nestorian patriarehs, 
near the convent of Rabban Hormizd, a few miles north of Mosul, 
where it is now reverenced by Christians, Moslems, and Jews. The 
sepulehre is a simple plaster box without signs of antiquity (Layard, 
Nineveh, i, 233). The history of this identification of Elkosh is 
obscure; it is mentioned in the 16th century by Masius (ap. Asse- 
mani, B. O., i. 525), as also in two Nestorian MSS. written at 
Alkésh by the same scribe in 1709 (Wright, Cat., 1068) and 1713 
(Assem., iii. i. 352) ; it seems, moreover, to be implied in a gloss of 
Bar Ali, given by Payne Smith (Thes. Syr., 221), but not in 
Hoffmann's edition. On the other hand no very early notice either 
of the tomb or of the place has yet been found.  Alkósh, but not 
the Nahum legend, is mentioned in a poem of the 11th century in 
Cardahi, Liber Thesauri (Rome, 1875); the same author places one 
Israel of Alkósh in the 8th century, but the date is questionable 
(see Néldeke iu Z. D. M. C., xxxi. 165). The grave is undoubtedly 
a fabrication, and the evidence is not favourable to Kwald’s con- 
jecture that the name is ancient and the place really the city of 
Nahum. His further conjeeture that some difficult words in 
Nahum may be Assyrian has not been confirmed by students of the 
inscriptions. 

Literature, —The commentaries on the minor prophets; O. Stranss, Nahumi 


de Nino vaticinium, 1853. Fora list of other books see Reuss, Gesch. d. A. Ta, 
p. 369. (W. R. S.) 

NAIADS. See NYMPHS. 

NAILS. A nail is a headed pin or spike of metal, 
commonly of iron. The primary and principal use of nails 
is in wood work (joinery and carpentery), but they are also 
employed in upholstery, shoemaking, saddlery, slating, 
sheet-metal working, horse-shoeing, and numerous other 
trades. The consumption in all civilized communities is 
enormous, but it is exceptionally great where timber houses 
and wooden erections generally prevail, as in the United 
States of America, and in many British colonies. Size, 
form of head, nature of point, and special uses all give 
names to different classes of nails. Thus we have the names 
tacks, sprigs, and brads for very small nails; rose, clasp, 
and clout, according to the form of head; and flat points 
or sharp points according to the taper of the spike. 
Arranged according to the manner in which they are 
manufactured, nails may fall into four principal classes : 
—(1) ordinary or hand-wrought nails; (2) machine- 
wrought and cut nails; (3) wire or French nails; and (4) 
cast nails. The nailer handicraft was at one time a great 
industry in the country around Birmingham, and to this 
day in conjunction with chain-making it constitutes an 
important though declining trade. It is essentially a 
family industry, carried on in the meanest of workshops, 
with a very few simple blacksmith’s tools and appliances. 
The nails are forged from nail-rods heated in a small 
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smith’s hearth, hammered on a low anvil, the nail length 
eut off on a chisel attached to the anvil, and the head 
formed by dropping the spike into a hole in a “bolster” 
of steel, from which enough of the spike is left projecting 
to form the head, which is variously flattened out. The 
head, in the case of clasp nails, is formed with two 
strokes of the hammer, while rose nails require four blows. 
The heads of the larger-sized nails are made with the 
aid of an “oliver” or mechanical hammer,’ and for 
ornamental or stamped heads “swages” or dies are 
employed. The conditions of life and labour among the 
hand nailers in England are exceedingly unsatisfactory : 
married women and young children of both sexes are set 
to work long hours in small filthy sheds attached to their 
dwellings, and their employment is controlled by middle- 
men or nail-masters, who supply them with the nail-rods 
and pay for work done, sometimes in money and sometimes 
in kind on the truck system. The handicraft is, however, 
an expiring industry, as machine-wrought and cut nails 
are rapidly supplanting most corresponding kinds of hand- 
made nails. Horse nails alone continue to be made in 
large measure by hand labour (at St Ninians near Stirling, 
as well as in the Birmingham district). These are made 
from the finest Swedish charcoal iron, hammered out to a 
fine sharp point. They must be tough and homogeneous 
throughout, so that there may be no danger of their 
breaking over and leaving portions sunk in the hoof. The 
eredit of perfecting machinery for the making of nails 
belongs to American inventors, and by numerous stages 
the nail-making machines have arrived at a high degree of 
efficiency. Of late years mild steel, such as the plates 
employed for shipbuilding, has been largely used for 
machine-made nails. Without much detail it would be 
impossible to convey an idea of how the machine, fed with 
heated (to black heat only) strips of metal having a breadth 
and thickness sufficient for the nail to be made, shears off 
by means of its slicer the “nail blank," which, falling 
down, is firmly clutched at the neck till a heading die 
moving with sufficient force strikes against its upper end 
and forms the head, and the nail now completed is liberated, 
passing out through an inclined shoot. In the case of 
large nails the taper of the shank and point is secured by 
the sectional form to which the strips are rolled; brads, 
sprigs, and small nails, on the other hand, are cut from 
uniform strips in an angular direction from head to point, 
the strip being turned over after each blank is cut so that 
the points and heads are taken from opposite sides alter- 
nately, and a uniform taper on two opposite sides of the 
nail, from head to point, is secured. The machines turn 
out nails with wonderful rapidity, varying with the size of 
the nails produced from about 100 to 1000 per minute. 
Wire or French nails are made from round wire, which is 
unwound, straightened, cut into lengths, and headed by a 
machine the same in principle as the pin-making apparatus 
(see Pins), but the pointing is accomplished by the pressure 
of dies in the same manner as the head is formed. Cast 
nails, which are cast in sand moulds by the ordinary pro- 
cess, are used principally for horticultural purposes, and 
the hob-nails or tackets of shoemakers are also cast. 
NAIN, Lr. The three brothers Le Nain, who have of 
late attracted much attention, occupy a peculiar position 
in the history of French art. Although they figure amongst 
the original members of the French Academy, their works 
show no trace of the influences which prevailed when that 
body was founded. Their sober execution and choice of 
colour recall characteristics of the Spanish school, and when 
the world of Paris was busy with mythological allegories, 
and the “heroic deeds” of the king, the three Le Nain 
devoted themselves chiefly to subjects of humble life such 
as Boys Playing Cards, The Forge, or The Peasants’ 
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Noonday Meal. These three paintings, together with 
others, amongst which is the noble Procession in the Interior 
of a Church (erroneously attributed to the Le Nain), are 
now in the Louvre; various others:may be found in local 
collections, and some fine drawings may be seen in the 
British Museum and in the Albertina; but their signature 
is rare, and is never accompanied by initials which might 
enable us to distinguish the work of one or other of the 
brothers. Their livesare lost in obscurity; all that can be 
affirmed is that they were born at Laon in Pieardy early 
in the 17th century. In 1633 Antoine, the eldest, was 
admitted painter at Paris; in 1648 he and his brothers 
Louis and Mathew were received into the Academy, and 
in the same year both Antoine and Louis died. Mathew 
lived on till 1677; he bore the title of chevalier, and 
painted many portraits. Mary of Medici and Mazarin 
were amongst his sitters, but these works (like his portrait 
of the unfortunate Cinq Mars, sold by auction at the Palais 
Royal in 1848) seem to have disappeared. Champfleury 
has written two works on the brothers Le Nain (1850, 
1865). 

NAIRN, a small maritime county in the north-east of 
Scotland, is bounded W. and S. by Inverness, E. by Elgin, 
and N. by the Moray Firth. Its greatest length from 
north to south is about 20 miles, and its greatest breadth 
about 15 miles; the area is 114,400 aeres, or about 179 
square miles. j 

The coast is low and sandy, and is skirted by sandbanks 
which render navigation dangerous. The eastern part of 
the seaboard district is formed of low sand-hills which 
extend into Morayshire. Parallel with the coast-line 
there is a great deposit of sand and gravel, which forms a 
terraced bank rising to the height of about 90 feet, and 
extends from 4 to 5 miles inward; it rests on Old Red 
Sandstone, which sometimes protrudes on the surface. 
This undulating plain is bordered by a hilly region which 
occupies two-thirds of the county. Where it joins the 
plain it is skirted by a strip of Devonian associated with 
coarse conglomerate. The hills, some of which reach a 
height of about 1500 feet, are formed of granite and grey 
gneiss, with occasional beds of primitive limestone. Free- 
stone is plentiful, and there is also a species of dark 
bluestone which is greatly valued for ornamental building. 
Shell-marl is obtained from several of the lochs. The only 
rivers are the Nairn and Findhorn, with their tributaries. 
The Nairn, after entering the county, flows north-east for a 
distanee of about 30 miles, and falls into the Moray Firth 
at the town of Nairn. The Findhorn, which also rises in 
Inverness, flows north-east through the southern and hilly 
district of the county into Morayshire. The soil of the 
alluvial plain on the coast is light and porous, and has 
been rendered very fertile by careful cultivation. There 
is also some rich land on the Findhorn. The most advanced 
methods of agriculture are in operation, but only a small 
proportion of the surface is capable of tillage, scarcely 
more than a fifth of the total area being under crops. The 
hills are for the most part covered with heath or pasture 
‘suitable for sheep, intermixed with fir and larch plantations. 

The number of holdings in 1880-was only 392, and of these 214 
did not exceed 50 acres in extent, 92 were between 50 and 100 
acres, and 86 above 100 aeres. According to the agrieultural returns 
of 1882 there were 26,463 acres under eultivation, of whieh 9359 
were under corn erops, 4871 under green crops, 10,031 under rotation 
grasses, and 2124 permanent pasture ; 12 acres were under orehards, 
and 13,241 under woods. Very little wheat is grown, the prin- 
cipal corn erops being barley or bere, 3156 acres, and oats, 5917 
acres. Ofthe green crops 4201 acres were under turnips or swedes, 
and 617 under potatoes. Horses in. 1832 numbered 1292, cattle 
5992 (1801 being cows or heifers in milk or in ealf), sheep 17,442, 
and pigs 981. 

The valued rental of the county in 1674 was £15,162 Scots, or 


about £1263 sterling. Exclusive of railways, the valuation in 
1881-82 was £36,217. According to the latest return the number 
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of proprietors was 537, possessing lands of a gross annual value of | a similar enterprise. 


£41,767. Of these 467 possessed less than 1 aere, and 5 more 
than 5000 acres, viz., earl of Cawdor, 46,176 acres; James C. G. 
Brodie, 22,378; N. J. M'Gillivray, 12,600; earl of Leven and 
Melville, 7805; and Hugh Davidson, 6363. There are several fine 
mansions in the county, in addition to a number of shooting 
lodges. The coast is skirted by the Highland Railway, and there 
is a good harbour at Nairn. The county possesses no special trade 
or manufacture, but there is a large distillery at a short distance 
from the county town. 

Nairn includes three entire parishes, Ardelach, Auldearn, and 
Nairn, and portions of the parishes of Cawdor, Croy, Dyke, Moy, 
Petty, Daviot, and Urquhart,—the last two being detached por- 
tions, lying within Invernessand Ross respectively, at considerable 
distances from the rest of the county. Since 1801, when it was 
8322, the population has been slowly but steadily increasing, and 
in 1881 numbered 10,455 (4979 males and 5476 females) There 
is one royal burgh, Nairn, and a burgh of barony, Auldearn. The 
county is nnder the same sheriffdom as Elgin and Banff, and unites 
with Elgin in returning a member to ens Anciently Nairn 
was included under the province of Moray, which was governed by 
ari or mormaer. Roman coins have been found at a vitrified fort 
on the summit of a hill in the parish of Cawdor. There are 
numerous stone circles, including a very perfect one on the summit 
of Lethenbar Hill, one at Golford, and one at Moyness consisting 
of two concentric circles and a rocking stone. Cawdor Castle, a 
fine baronial structure, in a very picturesque situation, 5 miles 
south of Nairn, is associated in unauthentic legend with the murder 
of King Duncan by Macbeth; but no part of the building is really 
older than the 15th century. 

NAIRN, a royal and parliamentary burgh and county 
town, is pleasantly situated near the Moray Firth, on the 
left bank of the Nairn, and on the Highland Railway, 
93 miles west-north-west of Aberdeen and 15 north-east 
of Inverness. The principal buildings are the town and 
county hall (1818) surmounted by a spire, the hospital 
(1816) in the Italian style, the new public hall erected at 
a cost of £12,000, and the academy. Nairn is much 
frequented in summer for sea-bathing, and possesses very 
complete artificial baths. There is a commodious harbour 
with breakwater and pier. The principal exports are corn, 
eggs, potatoes, herrings, haddocks, freestone, and timber, 
and the principal imports coal, lime, and provisions. 
There are freestone quarries in the neighbourhood, and the 
town possesses rope and twine factories. There is also a 
salmon fishery. The burgh unites with Fortrose, Forres, 
and Inverness in returning a member to parliament. The 
population of the parliamentary burgh in 1881 was 4161, 
and that of the royal burgh 4665. 

The town, whose original name was Invernairn, stood at first 
at some distance from its present site. Its earliest extant charter, 
which bears, however, to be a renewal of one received from 
Alexander I. in the 12th century, was granted by James VI. in 
1589. At that time the inhabitants of the western half of the 
town spoke only Gaelic, and until a late period the distinction 
between the two sections of the town inhabited by different races 
was very clearly marked. 


NAIRNE, Carouse OLPHANT, BARoNnEss (1766- 
1845), the authoress of many fine Scotch songs, was born 
in the “auld hoose” of Gask, Perthshire, 16th August 
1766. She was descended from an old family which had 
settled in Perthshire in the 13th century, and which could 
boast of kinship with the royal race of Scotland. Her 
father, Laurence Oliphant, was one of the foremost sup- 
porters of the Jacobite cause, and she was named Caroline 
in memory of Prince Charlie. In early childhood her 
health was extremely delicate, but a certain refined 
sensibility was the only trace of this which she retained in 
after years. In the schoolroom she was known as “ pretty 
Miss Car,” and afterwards her striking beauty and pleasing 
manners earned for her the name of the “Flower of 
Strathearn.” Miss Oliphant was one of the earliest 
admirers of Robert Burns, and induced her brother 
Laurence to enter his name as subscriber to the first edition 
of his poems. It was the attempts of Burns in the Scots 
Musical Museum to adapt words of a more refined character 
to the old Scotch airs that suggested to her to undertake 
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Her first effort was a new version of 
the “Pleughman,” which her brother introduced at an 
entertainment to the Gask tenantry, and which soon met 
with great popularity throughout central Scotland. In 
June 1800 she married William Murray Nairne, whose 
rank as fifth Lord Nairne was in abeyance on account of 
attainder. He was then assistant inspector-general of 
barracks in Scotland. At the instigation of the Misses 
Hume, daughters of Baron Hume, she some time after her 
marriage undertook to bring outa collection of national 
airs set to appropriate words. To the collection she con- 
tributed a large number of original songs, adopting the 
signature“ B.B.”—“ Mrs Bogan of Bogan.” The music was 
edited by R. A. Smith, and the collection was published 
at Edinburgh under the name of the Scottish Minstrel (6 
vols., 1821-24). Her husband was restored to his rank in 
1824, but died 9th July 1830. After his death she took 
up her residence at Enniskerry, county Wicklow, but on 
account of the delicate health of her only son she went to 
the Continent, where she spent several years. The son 
died at Brussels in 1838. Lady Nairne returned to Gask 
in 1813, and died there 26th October 1845. 


The songs of Lady Nairne may be classed under three heads:— 
(1) those illustrative of the characters and manners of the old Scotch 
gentry, such as “The Laird of Cockpen,” “The Fife Laird,” and 
‘John Tod”; (2) Jacobite songs, composed for the most part to 
gratify her kinsman the aged chief of Strowan, among the best- 
known of which are perhaps ‘‘Wha’ll be King but Charlie,” 
* Charlie is my Darling," “The Hundred Pipers,” ‘‘He’s owre 
the Hills," and ‘‘ Bonnie Charlie's noo awa”; and (3) songs not 
included under the above heads, ranging over a variety of subjects 
from ‘‘Caller Herrin'" to the ‘‘ Land o' the Leal." For vivacity, 
genuine pathos, and bright wit her songs are surpassed only by 
those of Burns, and, although their note is less full and strong 
than his, it is perhaps in some respects more mellow and tender. 


Lays from Strathearn, by Caroline, Baroness Nairne, arranged with Symphonies 
and Accompaniments for the Pianoforte by Finlay Dun, appeared without date 
some time after her death. Mer poems were published in vol. i. of the Modern 
Scottish Minstrel, 1857; but the most complete colleetlon is that contained in 
Life and Songs of the Baroness Nairne, with a Memoir and Poems of Caroline 
Oliphant the Younger, edited by Rev. Charles Rogers, LL.D., 2d ed., 1569. 


NAKHICHEVAN, or NAKHJEVAN, a city of Russian 
Armenia, the chief town of a circle in the government of 
Erivan, is situated in 39° 12’ N. lat. and 45? 25’ E. long., 
100 miles south-east of Erivan and 267 miles from Tiflis. 
It occupies the brow of one of the last spurs of the 
Karabakh Mountains (Anti-Caucasns), 3015 feet above 
the sea, and looks out over the wide and beautiful valley 
of the Araxes. Built and rebuilt again and again, 
Nakhichevan is full of half-obliterated evidence of former 
periods of prosperity. The present houses have for the 
most part been quarried from ancient ruins; of the palace 
of the Atabeks of Azerbijan there still remains a. gateway 
with a Persian inscription, flanked by two brick towers; and 
ata little distance stands the so-called Tower of the Khans, 
a richly decorated twelve-sided structure about 102 feet in 
circumference and 75 feet in height, dating, to judge by the 
marvellously executed inscription which runs round the cor- 
nice, from the 12th century. There are also ruins of a large 
mosque. Situated on the highroad to Tabriz and Teheran, 
Nakhichevan is the seat of a considerable transit trade. 
In the Persian period the city is said to have had 40,000 
inhabitants; in 1863 there were only 6251, and in 1873 
6877 (2157 Armenians, 4697 Tartars). At the latter date 
there were 1200 houses, one Russian Greek church, three 
Armenian churches, four mosques, and two caravanserais. 


The origin of Nakhichevan (the Naxuanaof Ptolemy) is unknown. 
Armenian tradition claims Noah as its founder, and a mean mound 
of earth in the city is still visited by many pilgrims as his grave. 
Laid waste by the Persians in the 4th century, Nakhichevan sank 
into comparative insignificance, but by the 10th century had 
recovered its prosperity. In 1064 it was taken by Alp Arslan, and 
in the 13th century it fell a prey to the followers of Jenghiz Khan. 
It afterwards suffered frequently during the wars between the 
Persians, Armenians, and Turks, and it finally passed into Russian 
possession by the peace of Turkmen-Chai in 1828. 
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NAKHICHEVAN-ON-THE-DON, a town of southern 
Russia, situated in the government of Ekaterinoslaff, dis- 
trict of Rostoff, 6 miles by rail to the north-east of the 
latter town, on the right bank of the Don. It was founded 
in 1780 by Armenians who emigrated from the Crimea and 
were allowed to settle on the banks of the Don, forming 
there an independent district between Azoff and the fort of 
St Demetrius, now Rostoff; they gave to the chief town 
of their new settlement the name of the older city in 
Caucasus. Owing to the fertility of the region, its advan- 
tageous situation for trade, and the privileges granted to 
the settlers, Nakhichevan soon became a wealthy place, 
and it still is the administrative centre of the ** Armenian 
district," which extends as a narrow strip along the banks 
of the Don, with a population of upwards of 25,000, of 
whom 16,500— principally Armenians, with some 2000 
Russians—are settled at Nakhichevan. The town has 
several tobacco and wadding factories, tallow-melting 
houses, soap-works, brick-works, and tanneries, with an 
aggregate annual production of about £100,000. The 
chief occupation of the Armenians, however, is trade, 
which they carry on throughout southern Russia, while the 
less wealthy of them are renowned as innkeepers on the 
Caucasus. The rural population depend mainly on cattle- 
breeding, and to some extent also on fishing. 

NAMAQUALAND, a vast region of south-western 
Africa, extending along the west coast for a distance of 
600 miles from the south of Damaraland (22° 43’ S. lat.) 
to the north of the county of Clanwilliam (30° 35’ S. lat.), 
and stretching inland from 80 to 350 miles. It is divided 
by the lower course of the Orange River into two portions 
—Little Namaqualand to the south, and Great Namaqua- 
land to the north. Little Namaqualand, incorporated 
with Cape Colony since 1865, has an area of 20,635 square 
miles, and in 1875 had a population of 12,233, of whom 
2675 were whites. The seat of magistracy is at Spring- 
bokfontein, on a branch of the Buffels River, about 60 
miles from the coast, with which it communicates by a 
mule-railway (96 miles long) ending at Port Nolloth on 
Robbe or Seal Bay. Ookiep, 6 miles to the north of 
Springbokfontein, is, next to the diamond fields of 
Kimberley, the most important mining place in South 
Africa, its copper mines (worked by the Cape Copper 
Mining Company) giving employment to about 1500 
people; the output in 1882 was 16,311 tons of extremely 
rich ore. The European miners are mainly from Corn- 
wall and Mansfeld. Copper is also worked at Concordia, 
Spektakel, and (since 1853) Kodas. Great Namaqualand 
has an area of 987,000 square miles, about sixteen times 
the size of England; but its population does not exceed 
20,000, mostly Namaquas and other Hottentots (see 
Hottentots). For 30, 40, or even 100 miles inland the 
country is a sandy waste, and on the eastern side it 
passes off into the great Kalahari desert. The central 
portion is traversed from north to south by the Fish 
River or Oub and its tributaries, which ultimately reach 
the Orange River about 70 miles above its mouth; but, 
except after rain, they are mere dry beds. And the rains 
are periodical and partial —the result almost always 
of thunderstorms. In a few minutes after the thunder- 
clouds have burst the country is flooded ; turbid currents 
half a mile wide roar through a ravine which has not 
shown a drop of water for years previously ; rivulets flow 
where one wonld think water had never run before (J. F. 
Wilson). The surface of the interior part of the country 
is covered with hills, irregularly distributed, but with a 
general tendency to run in lines parallel to the coast. 
Towards the south-east the Gei Kharas mountains reach a 
height of 6570 fect, and the smaller Khari Kharas group 
about 5200. The Nuaibeb mountains on the borders of 
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Damaraland are a little higher (6700 feet). The only 
Europeans as yet settled in Great Namaqualand are the 
Basel and the Wesleyan missionaries; but it has been 
decided to establish a regular German colony at Angra 
Pequefia, the only important bay on the wholecoast. The 
country, like Little Namaqualand, has long been known to 
be rich in minerals, The proposal made about 1876 to 
annex it and Damaraland to Cape Colony fell through. 

See Andersson, Lake Nyami, &c., London, 1856; Tindall, Lecture 
on Namaqualand, Cape Town; Carl Zerrenner, Reise des Ingenieurs 
A. Thies mach den Kupferberqwerken Namaqualands, Freiberg, 
1860; Petermann’s Mittheilungen, 1865, p. 889-91; W. C. Pal- 
grave's Report of Mission to Damaraland and Great Namaqualand 
in 1876, Cape Town, 1877; Cape Monthly Magazine, 1871 and 1880; 
Rev. Benjamin Ridsdale, Scenes and Adventures in Great Namaqua- 
land, 1883. 

NAMES. Names, and the study of proper names of 
persons and places, are not without scientific and historical 
importance, but, on the whole, are perhaps rather matter 
of curious interest. It stands to reason that, even in the 
earliest societies of ‘articulate speaking men,” al! known 
persons, places, and groups of human beings must have 
had names by which they could be spoken of and by 
which they were recognized. The study of these names 
and of their survival in civilization enables us in some cases 
to ascertain what peoples inhabited districts now tenanted 
by persons of far different speech. Thus the names of 
mountains and rivers in many parts of England are Celtic, 
—for example, to take familiar instances, Usk, Esk, and 
Avon. There are also local names (such as Mona, 
Monmouth, Mynwy, and others) which seem to be relics 
of tribes even older than the Celtic stocks, and “ vestiges 
of non-Aryan people, whom the Celts found in possession 
both on the Continent and in the British Isles.”1 These 
are affairs of somewhat dubious conjecture, but it is certain 
enough that the Celtic names, with their mysterious and 
romantic sounds, do linger in English valleys like the 
last echoes of Arthur’s horn among the hollows of the hills. 
And it is no less certain that the English name is some- 
times the mere translation, perhaps unconscious, of the 
earlier Celtic appellation, often added to the more ancient 
word. Penpole Point in Somerset is an obvious example 
of this redoubling of names. As to the meaning and 
nature of ancient local names, they are as a rule purely 
descriptive. A river is called by some word which merely 
signifies “the water”; a hill has a name which means no 
more than ‘‘the point,” “the peak,” “the castle.” Celtic 
names are often of a more romantic tone, as Ardna- 
murchan, “the promontory by the great ocean,” an 
admirable description of the bold and steep headland 
which breasts the wash of the Atlantic. As a general 
rule the surviving Celtic names, chiefly in Ireland, Wales, 
and Scotland, all contain some wide meaning of poetic 
appropriateness. The English names, on the other hand, 
commonly state some very simple fact, and very frequently 
do no more than denote property, such and such a town or 
hamlet, “ton” or “ham,” is the property of the Billings, 
Uffings, Tootings, or whoever the early English settlers 
in the district may have been. The same attachment to 
the idea of property is exhibited in even the local names 
of petty fields in English parishes. Oceasionally one finds 
a bit of half humorous description, as when a sour, starved, 
and weedy plot is named “starvacre”; but more usually 
fields are known as ‘‘Thompson’s great field," * Smith's 
small field," “the fouracre,” or the like. The name of 
some farmer or peasant owner or squatter of ancient date 
survives for centuries, attached to what was once his pro- 
perty. Thus the science of local names has a double 
historical value. The names indicate the various races 

1 Elton, Origins of English History, p. 165 ; Rhys, Lectures on 
Celtie Philology, 181, 182. 
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(Celtic, Roman, and English in Great Britain) who have 
set in the form of names the seal of their possession on the 
soil. Again, the meanings of the names illustrate the 
characters of the various races. The Romans have left us 
names connected with camps (castra, chesters) and military 
roads ; the English have used simple descriptions of the 
baldest kind, or have exhibited their attachment to the 
idea of property ; the Celtic names (like those which the 
red men have left in America, or the blacks in Australia) 
are musical with poetic fancy, and filled with interest in 
the aspects and the sentiment of nature. Our race 
carries with it the ancient names of an older people into 
every continent, and titles perhaps originally given to 
places in the British Isles by men who had not yet learned 
to polish their weapons of flint may now be found in 
Australia, America, Africa, and the islands of the furthest 
seas. 

Local names were originally imposed in a handy local 
manner. The settler or the group of cave-men styled the 
neighbouring river “the water the neighbouring hill 
* the peak,” and these terms often still survive in relics of 
tongues which can only be construed by the learned. The 
history of personal names 1s longer and more complex, but 
proceeds from beginnings almost as simple. But in 
personal names the complexity ofhuman character, and 
the gradual processes of tangling and disentangling the 
threads of varied human interest, soon come in, and 
personal names are not imposed once and for all. Each 
man in very early societies may have many names, in 
different characters and at different periods of his life. 
The oldest personal names which we need examine here 
are the names which indicate, not an individual, but a 
group, held together by the conscious sense or less conscious 
sentiment of kindred, or banded together for reasons of 
convenience. An examination of customs prevalent 
among the most widely separated races of Asia, Africa, 
Australia, and America proves that groups conceiving 
themselves to be originally of the same kin are generally 
styled by the name of some animal or other object (animate 
or inanimate) from which they claim descent. This object 
is known as the “totem,” from the Red-Indian word 
dodhaim. Of this topic it must here suffice to say that 
the earliest and most widely spread class and family names 
among uncivilized people are totemistic. The groups of 
supposed kin, however widely scattered in local distribution, 
are known as wolves, bears, turtles, suns, moons, cockatoos, 
reeds, and what not, according as each group claims descent 


from this or that stock, and wears a badge representing 


this or that animal, plant, or natural object. Unmistak- 
able traces of the same habit of naming exist among 
Semitic and Teutonic races, and even among Greeks and 
Romans. The origin of this class of names cannot well 
be investigated in this place, but it may be observed that 
the names chosen are commonly those of objects which 
can be easily drawn in a rude yet recognizable way, and 
easily expressed in the language of gesture. In addition 
to the totem names (which indicate, in each example, 
supposed blood-kindred), focal aggregates of men received 
local names. We hear of the ** hill-men," “the cave-men," 
* the bush-men," “ the coast-men,” the ** men of the plain,” 
precisely as in the old Attic divisions of Aktaioi, Pediaioi, 
and so forth. When a tribe comes to recognize its own 
unity, as a rule it calls itself by some term meaning simply 
“the men,” all other tribes being regarded as barbarous or 
inferior Probably other neighbouring tribes also call 
themselves "the men" in another dialect or language, 
while the people in the neighbourhood are known by an 
opprobrious epithet, as Rakshasas among the early Aryan 
dwellers in India, or Eskimo (raw-eaters) in the far north 
of the American continent. 
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Leaving tribal for personal names, we find that, among 
most uncivilized races, a name (derived from some incident 
or natural object) is given at the time of birth by the 
parents of each new-born infant. Occasionally the name 
is imposed before the child is born, and the proud parents 
call themselves father and mother of such an one before 
the expected infant sees the light. In most cases the 
name (the earliest name) denotes some phenomenon of 
nature ; thus Dobrizhofer met in the forests a young man 
styled ‘Gold flower of day,” that is, “Dawn,” his father 
having been named “Sun.” Similar names are commonly 
given by the natives of Australia, while no names are 
more common among North-American Indians than those 
derived from sun, moon, cloud, and wind. This simple 
historical fact is very damaging to the mythological theories 
which resolve into solar or elemental myths all legends 
where the names of the characters can be philologically 
twisted into descriptions of natural phenomena. It is 
concluded that these myths originally described incidents 
in the life of clouds, winds, and tides, whereas names like 
those on which the theory depends are commonly applied 
by savage peoples to ordinary human beings. Marshal 
Saxe was not the sun because his mistress was named 
* Aurore," and Cephalus and Procris were real persons to 
those who heard their story, although by a series of logical 
jumps their names may be interpreted as synonyms of the 
sun and the dew. 

The names of savage persons are not permanent. The 
name first given is ordinarily changed (at the ceremony 
answering to confirmation in church) for some more 
appropriate and descriptive nickname, and that, again, is 
apt to be superseded by various ‘“honour-giving names” 
derived from various exploits. The common superstition 
against being “named” has probably produced the custom 
by which each individual is addressed, when possible, by 
some wide term of kinship—“ brother,” “father,” and the 
like. The bad luck which in Zulu customs as in Vedic 
myths attends the utterance of the real name is evaded 
by this system of addresses. Could we get a savage—an 
Iroquois, for example—to explain his titles, we would 
find that he is, say, “Morning Cloud” (by birth-name), 
* Hungry Wolf” (by confirmation name), * He that raises 
the white fellow’s scalp” (by honour-giving name), of the 
Crane totem (by family and hereditary name, as under- 
stood by ourselves). When society grows so permanent 
that male kinship and paternity are recognized, the custom 
of patronymics is introduced. The totem name gives 
place to a gentile name, itself probably a patronymic in 
form ; or, as in Greece, the gentile name gives place to a 
local name, derived from the deme. Thus a Roman is 
called Caius; Julius is his gentile name (of the Julian 
clan); Cæsar isa kind of hereditary nickname. A Greek 
is Thucydides (the name usually derived from the grand- 
father), the son of Olorus, of the deme of Halimusia. 

This system of names answered the purposes of Greek 
and Roman civilization. In Europe, among the Teutonic 
races, the stock-names (probably totemistic in origin) sur- 
vive in English local names, which speak of the “ton” or 
“ham” of the Billings or Tootings. An examination of 
these names, as collected in Kemble’s Anglo-Saxons, proves 
that they were originally derived, as a rule, from animals 
and plants. Our English ancestors had for personal names 
compound words, as “Noble Wolf” (Ethelwulf), ** Wolf of 
War,” and so forth, and these names certainly testify to a 
somewhat primitive and fierce stage of society. Then 
came more vulgar nicknames and personal descriptions, as 
“Long,” “Brown,” * White,” and so forth. Other names 
are directly derived from the occupation or craft (Smith, 
Fowler, Sadler) of the man to whom they were given, and 
yet other names were derived from places. The noble and 
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landowner was called “of” such and such a place (the 
German von, and French de), while the humbler man was 
called not “of” but “at” such a place, as in the name 
“ Attewell,” or merely by the local name without the 
particle. If we add to these patronymics formed by the 
addition of ‘‘son,” and terms derived from Biblical 
characters (the latter adopted after the Reformation as a 
reaction against the names of saints in the calendar), we 
have almost exhausted the sources of modern English and 
European names. A continual development of custom can 
be traced, and the analysis of any man’s family and 
Christian names will lead us beyond history into the 
manners of races devoid of literary records. (A. L.) 

NAMUR, a province of Belgium, is bounded on the N. 
by South Brabant, on the E. by Liége and Luxemburg, 
on the S. by France, and on the W. by Hainault, having 
a maximum length from north to south of 55 miles; its 
greatest breadth is 45 miles, and the area 1413 square 
miles. The surface is much varied by hill and dale, being 
traversed by the forest of Ardennes, which here attains a 
height of about 2100 feet ; in some parts, especially in the 
valley of the Meuse between Dinant and Liége, the scenery 
is beautiful and romantic. The principal rivers are the 
Meuse and its tributary the Sambre, which joins it at 
Namur. Geologically the province belongs to the Carbon- 
iferous system; the iron mines are very rich, and along 
with the coal-pits employ a considerable proportion of the 
industry of the province. Lead mines are also worked 
to some extent; and building-stone, slate, and excellent 
marble are quarried. The soil in the arrondissement of 
Namur is a rich marl, fertile and well-cultivated ; about 
one-third of the entire province is occupied by wood, and 
in the arrondissement of Dinant there are considerable 
stretches of heath. The climate is, generally speaking, 
moist and cold. Wheat, rye, oats, barley, hemp, flax, and 
hops are the principal crops raised, but the vine is also 
grown. As regards live stock, sheep are preferred to 
horned cattle; large numbers of horses, strong and of a 
good breed, are also reared. The special manufacture of 
Namur is cutlery, for which the province is famed. Among 
the other industries may be mentioned porcelain and glass- 
making, paper-making, cotton-spinning, and tanning. At 
the census of 1876 the population was 315,796. There 
are three arrondissements,—Dinant, Namur, and Philippe- 
ville. 

NAMUR (Flem., Namen), capital of the above province, 
is picturesquely situated on both banks of the Sambre, at 
the point of its junction with the Meuse, 35 miles south- 
east from Brussels. The rivers are crossed by several 
stone bridges. The streets are broad and clean, and there 
are two or three good squares. There are almost no 
buildings of any considerable antiquity now standing, if 
the llth-century belfry and the palace of justice, dating 
from 1464 as the monastery of St Albinus, be excepted. 
The cathedral church of St Aubain or St Albin is a 
modern building (1751-72) in the Renaissance style, 
adorned in front with several statues in white marble. 
The interior has statues by Delvaux and Parmentier, a 
fine carved oak pulpit by Geerts, and the tomb of Don 
John of Austria, who died at his camp at Bouges, about a 
mile to the north-east of the town, in 1578. The church 
of St Loup is also a fine building, richly adorned in the 
interior with marble and stone carving. Besides several 
other churches, the town has a town-hall, a theatre, a 
seminary, a picture gallery, library, and archeological 
museum, various charitable institutions, barracks, «c. 
The manufactures are considerable, cutlery being the 
specialty. Tanning is also extensively carried on, and a 


great number of the inhabitants are employed in the mines | 
and quarries of the neighbourhood. The situation of | 
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Namur gives it great advantages as a centre for trade 
The population in 1875 was 27,068. 

In Cesar’s time Namur was the eapital of the Adnatuci, who, 
he tells us (B. G., ii. 29), after his defeat of the Nervii, leaving 
all their other strongholds betook themselves to this one town 
‘“‘ egregie natura munitum." Defended by walls of considerable 
thiekness, by well-construeted outworks on both sides of the rivers, 
and by the citadel on a rocky eminence at their junetion, it was long 
a place of great strength in modern times also. It was taken by 
Louis XIV. in 1692, an event which was recorded by Racine and 
eelebrated in verse by Boileau, but it was recovered in 1695 by the 
British and Dutch under William III., after a siege of ten months. 
The fortifications were destroyed in 1784 by Joseph II. of Austria, 
restored and strengthened in 1817 under the inspection of 
Wellington, and finally razed in 1866. 


NANAK. See Inp1a, vol. xii. p. 808. 

NANA SAHIB is the common designation of Dandhu 
Panth, adopted son of the ex-peshwa of the Mahrattas, 
Baji Rao, who took a leading part in the great Indian 
mutiny, and was proclaimed peshwa by the mutineers. 
See INDIA, vol. xii. p. 810. Nana Sahib was responsible 
for the massacres at Cawnpore, and was engaged in the 
protracted campaigns in Oudh. In the closing days of 
1859, when the last remnants of the rebels disappeared 
over the Nepalese frontier, the Nana was among the 
fugitives. His death was reported some time afterwards, 
but his real fate remains obscure. Compare NEPAL. 

NANCY, the ancient capital of Lorraine, afterwards 
the chief town of the French department of Meurthe, and 
since 1872 that of the department of Meurthe-et-Moselle, 
is situated 219 miles east of Paris by railway, on the left 
bank of the Meurthe, 6 miles above its junction with 
the Moselle. It consists of two distinct portions: the old 


town in the north-west, between the citadel and the streets 
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Plan of N ancy. 


of narrow and winding streets ; the Stanislas town in the 
south-east has, on the other hand, wide straight streets 
which cross each other at right angles and allow views of 
the hills around the city. Beyond the gates (several of 
which are preserved on account of their antiquarian 
interest, and still indicate the line of the old civic 
boundaries) long suburbs stretch out into the country. 
The railway from Paris to Strasburg skirts the city on the 
south-west side, and to the east and north lie the Meurthe 
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and the canal from the Marne to the Rhine. Other 
railways—to Metz, to Epinal by Mirecourt, to Chateau 
Salins—join the main line in the neighbourhood, and make 
the place an important juuction. The Place Stanislas is 
worthy of a capital city: in the centre stands the statue 
of Stanislas Leczinski, ruler of Lorraine (who still remains 
the most popular personage in the town which he embel- 
lished), and on all sides rise imposing buildings in the 17th- 
century style—the town-hall, episcopal palace, theatre, &c. 
The streets opening into the square have railings of artistic 
workmanship. A fine triumphal arch known as the King's 
Gate leads from the Place Stanislas to the Place Carriére, 
which forms a beautiful tree-planted promenade, and at its 
further end contains the Government palace and the so- 
called Pepiniére (nursery), with fine clumps of trees, grass, 
and flowers. Other open spaces in the city are the Place 
d’Alliance (formed by Stanislas, with a fountain in memory 
of the alliance between Louis XV. and Maria Theresa in 
1756), the Place de l'Aeadémie, the Cours Léopold, the 
Place St Epvre, the Place Dombasle, and the Place de la 
Gare. The town-hall contains a picture gallery. The 
cathedral, built in the 18th century, has a wide facade 
flanked by two dome-surmounted towers, and a somewhat 
frigid and sombre interior. Of particular interest is the 
church of the Franciscans (Cordeliers), in the old town, 
built by René II. to commemorate his victory over Charles 
the Bold in 1476. Pillaged during the Revolution period, 
but restored to religious uses in 1825, it contains the 
tombs of Antony of Lorraine and his wife Marie 
d'Harcourt, Philippe of Gueldres, second wife of René II., 
the engraver Jacques Callot, Henry IIL, count of Vaudé- 
mont, and Isabella of Lorraine his wife, René IL (a 
curious monument raised by his widow in 1515), and 
Cardinal de Vaudémont. Here also is a chapel built in 
the beginning of the 17th century to receive the tombs 
of the princes of the house of Lorraine. The church 
of St Epvre, rebuilt between 1861 and 1874 on the 
site of an old church in the style of the 13th, 14th, 
and 15th centuries, has a fine spire and belfry and good 
stained glass windows. Bonsecours Church, at the end 
of the St Pierre Faubourg, contains the mausoleums of 
Stanislas (by whom it was built) and his wife Catherine, 
and the heart of their daughter Marie, queen of France. 
Of the old ducal palace, begun in the 15th century by 
Duke Raoul and completed by René IL, there remains 
but a single wing, and of this a portion was destroyed by 
à great fire in 1871, and has been replaced by an upper 
primary school built in the same 15th-century style as the 
rest of the building. The entrance to this wing is a 
delightful specimen of the late Gothic of the beginning of 
the 16th century. From the ground-floor gallery a fine 
staircase ascends to the Galerie des Cerfs, which accommo- 
dates the archeological museum of Lorraine; one of the 
greatest treasures of the collection is a piece of tapestry 92 
feet long and 13 feet broad, which was found in the tent 
of Charles the Bold after the battle of Nancy. At a short 
distance from the railway station a cross marks the spot 
where the duke's body was found. Of the old gates of 
Nancy the most remarkable is the Porte de la Craffe. 
Nancy is the seat of a bishop and of a court of appeal, 
and the headquarters of a military division dependent on 
the Châlons corps d'armée. It is also a university town, 
with the four faculties of medicine, literature, science, and 
law, and as an educational centre has risen in importance 
since 1871. It possesses a large library, archives of anti- 
quarian interest, a botanical garden, and a museum of 
natural history, an academy, a geographical society, and 
an important school of forestry (see vol. ix. p. 403). The 
first agricultural station founded in France (1822) is at 
Roville in the vicinity. Timber, grain, and hops (largely 
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grown in the district), rags for the paper-mills of the Vosges, 
and the embroidery which was its earliest industry have 
long been the objects of an extensive trade at Nancy; 
during the last fifty years the commercial and industrial 
importance of the place has been greatly increased by 
the construction of the railway and the canal from the 
Marne to the Rhine, now supplemented by the new eastern 
canal between the Meuse, the Moselle, and the Saóne; 
and since the Franco-German war the manufacturing class 
has been recruited by numerous immigrants from Alsace. 
Round about the city are now to be seen the chimneys of 
iron-works and foundries, cotton-mills, chemical-works, and 
glass-works ; and large numbers of the inhabitants are also 
employed in making straw-hats, artificial flowers, boots and 
shoes, and hosiery. A printing and publishing establish- 
ment of some importance has been transferred from 
Strasburg. The population was about 28,000 in the 
close of the 18th century, 43,000 in 1856, 52,000 in 
1871, and 66,000 (73,225 as a commune) in 1881. 

At the elose of the 11th century Odelrie of Nancy, brother of 
*erard of Alsace, possessed at Nancy a castle which enabled him to 
defy the united assaults of the bishops of Metz and Treves aud the 
count of Bar. In the course of the next century the town was 
surrounded with walls, and became the capital of the dukes of 
Lorraine ; but its real importance dates from the 15th century, 
when (in 1477) Charles the Bold and his schemes of conquest 
perished atits gates. Enlarged, embellished, and admirably reforti- 
fied by Charles IH., it was taken by the French in 1633 (Louis 
XIII. and Richelieu being personally present at the siege); and 
when in 1661 it was restored by Louis XIV. Charles was compelled 
to raze its fortifications. After the peace of Ryswick in 1697 Duke 
Leopold, at length in quiet possession of his duchy, set himself to 
repair the disasters of the past. He founded academies, established 
manufactures, and set about the construction of the new town. 
But it was reserved for Stanislas Leczynski, to whom Lorraine and 
Bar were assigned in 1736, to carry out the plans of improvement 
and embellishment in a style which made Nancy one of the palatial 
cities of Europe, and rendered himself the most popular as he was 
the last of the dukes of Lorraine. The city, which became French 
in 1766, was oceupied by the allies in 1814 and 1815, and put to 
ransom by the Prussians in 1870. 

NANKING, or “the southern capital,” is the name by 
which Keang-ning, the chief city in the province of Keang- 
soo, in China, has been popularly known for several 
centuries. The present city, which stands in 32° 5’ N. lat. 
and 118? 47' E. long., dates only from the beginning of the 
Ming dynasty (1368), although itis built ou the site of 
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Plan of Nanking. 


one which for more than two thousand years has figured 


under various names in the history of the empire. The 
more ancient city was originally known as Kin-ling ; under 
the Han dynasty (206 B.c. to 25 A.D.) its name was con- 
verted into Tan-yang; by the T'ang emperors (618-908 
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A.D.) it was styled Keang-nan and Shing Chow; by the | Shanghai, and is nearly equidistant between Canton and 
first sovereign of the Ming dynasty (1368-1644 A.D.) it | Peking. It is situated on the south bank of the Yang- 


was created the “southern capital" (Nan-king), and was 
given the distinctive name of Ying-t'een; and sinee the 
aecession to power of the present Manchu rulers it has 
been officially known as Keang-ning, though still popularly 
called Nan-king. Asa matter of fact it was the seat of 
the imperial court only during the reigns of the first two 
emperors of the Ming dynasty, and was deserted for Shun- 
teen (Peking) by Yung-lo, the third sovereign of that line, 
who in 1403 eaptured the town and usurped the crown of 
his nephew, the reigning emperor. 

But even when speaking of the city rebuilt by the Ming 
emperors it is necessary to use the past tense. The Tai- 
ping rebels, who earried the town by assault in 1853, made 
a clean sweep of all the national monuments and most of 
the more conspicuous public buildings it contained, and 
destroyed or were the means of destroying the greater 
part of the magnificent wall which surrounded it. The 
following deseription, therefore, must be understood as 
referring to the town as it existed before it was invaded 
by those ruthless destroyers. 

The eity is said by Chinese topographers to have been surrounded 
by a wall measuring 96 le, or 32 miles, in eireumferenee. This 
computation has, however, been shown by more accurate caleula- 
tion to be a gross exaggeration, and it is probable that 60 le, or 20 
miles, would be nearer the actual dimensions. The wall, of which 
only small portions now remain, was about 70 feet in height, 
measured 30 feet in thickness at the base, and was piereed by 
thirteen gates. Encircling the north, east, and south sides of the 
city proper was a second wall whieh enclosed about double the 
space of the inner enclosure. The publie buildings were on a scale 
befitting one of the foremost cities in the empire, which was and 
still is the permanent seat of the provineial government, and which 
for a time was the abode of the imperial court. The inner city, 
which is nominally inhabited by the Manchu garrison only, is 
crossed from north to south by four main thoroughfares, which are 
intersected by roads connecting the gates in the eastern and western 
walls. In the north-east corner of the town stood the imperial 
palace reared by Hung-woo, the imperial founder of the modern 
city. After suffering mutilation at the time of the overthrow of 
the Ming dynasty, this magnificent building was finally burnt to 
the ground on the reeapture of the eity from the Taiping rebels in 
1361. Dut beyond Doreen the most conspieuous publie build- 
ingat Nanking wasthe famous porcelain tower, which was designed 
by the emperor Yung-lo (1403-28) to commemorate the virtues of 
hismother. ‘Twelve centuries previously an Indian priest deposited 
on the spot where this monument afterwards stood a relic of 
Buddha, and raised over the sacred object a small pagoda of three 
stories in height. During the disturbed times which heralded the 
close of the Yuen dynasty (1368) this pagoda shared the fate of the 
surrounding buildings, and was utterly destro ;ed. It was doubt- 
less out of respect to the relie which then perished that Yung-lo 
chose this site for the erection of his “ token-of-gratitude" pagoda. 
At noon on the fifteenth day of the sixth month of the tenth year 
of the reign of this monarch (1413) the building was begun. But 
before it was finished Yung-lo had passed away, and it was reserved 
for his successor to see the final pinnacle fixed in its place, after 
nineteen years had been consumed in earrying out the designs of the 
imperial architect. In shape the pagoda was an oetagon, and was 
about 260 feet in height, or, as the Chinese say, with that extra- 
ordinary love for inaccurate aecuracy which is peculiar to them, 32 
chang (a chang equals about 120 inches) 9 fect 4 inches and 42; of 
an inch. The outer walls were cased with brieks of the finest white 
porcelain, and each of the nine stories into which the building was 
divided was marked by overhanging caves composed of green 
glazed tiles of the same material. The summit was erowned 
with a gilt ball fixed on the top of an iron rod, which in its turn 
was eneircled by nine iron rings. Hungon chains which stretehed 
from this apex to the eaves of the roof were five large pearls of 
good augury for the safety of the city. One was supposed to avert 
floods, another to prevent fires, a third to keep dust-storms at a 
distance, a fourth to allay tempests, and a fifth to guard the city 
against disturbances. From the eaves of the several stories there 
hung one hundred and fifty-two bells, and countless lanterns 
adorned the same eoignesof vantage. The strange form and beauty 
of the edifiee, which might have been expected to have preserved it 
from destruetion, were, however, no arguments in its favour in the 
eyes of the Taiping rebels, who razed it to the ground when they 
made themselves masters of Nanking. 


Nanking is about 194 geographical miles to the west of 


tsze Keang, and has a population of 400,000 souls. In 
bygone days it was one of the chief literary centres of 
the empire, besides being famous for its manufacturing 
industries. Satin, crape, nankeen cloth, paper, pottery, 
and artificial flowers were among its chief produets. Of 
late years, however, these peaceful industries have been 
superseded by the production of all kinds of warlike 
material. As at Fuh-chow, the arsenal at Nanking is 
superintended by Europeans, under whose guidance steam 
ships of war and cannon of the newest and most approved 
type are there manufaetured. In the history of the 
politieal relations of England with China, Nanking 
principally figures as the eity where, after its capture by 
British ships in 1842, Sir Henry Pottinger signed the 
* Nanking treaty." (R. K. D.) 
NANTES, a eity of France, chief town of the department 
of Loire-Inférieure, is situated on the right bank of the 
Loire, 35 miles above its mouth, in 47? 13' N. lat. and 
1° 33’ W. long. In population (117,555 inhabitants in 
1881) it is the first city of Brittany. At Nantes the 
Loire receives on the left hand the Sévre Nantaise, and 
on the right the Erdre, which forms the outlet of the 
canal between Nantes and Brest; and a large number of 
bridges spanning the various branches of the different 
streams join the several quarters of the city. Along the 
left bank of the Loire stretches an ever-extending line of 
faetories and shipbuilding yards. In all there are 6 miles 
of quays, 21 miles traversing the city in its greatest 
breadth from east to west along the main river. The 
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Environs of Nantes. 
largest vessels at present come no farther than St Nazaire, 
but a canal is being made on the left bank which will 
allow vessels drawing 16 feet to come up to the city. 
Nantes lies 264 miles west-south-west of Paris by the 
Angers and Le Mans Railway, and 40 miles from 
St Nazaire. Other lines connect it with Rennes via 
Châteaubriant, La Roche-sur-Yon, Paimbceuf, and Pornic. 

The cathedral of Nantes, commeneed in 1434 in the Gothic 
style, is still unfinished. Its length will be, when completed, 
335 feet, and the nave is 85 feet wide and 123 feet in height. 
The towers are 205 feet high. There are two interesting 
monuments in the transept,—on the right Michel Colomb's 
tomb of Francis II., duke of Brittany, and his second wife 
Marguerite de Foix (1507), and on the left that of General 
Lamorieiére by Paul Dubois. The former consists of a 
white marble base covered by a black marble slab on 
whieh rest the two effigies, the four eorners being occupied 
by upright figures of Justice, Fortitude, Temperanee, and 
Prudenee. Of the other churches the more interesting 
are St Nicolas a modern building in the style of the 
13th century, Ste Croix, whieh occupies the site of an 
old pagan temple, and St Jacques on the left bank of the 
Loire. 

Between the eathedral and the Loire, from which it is 
separated only by the breadth of the quay, stands the 
castle of Nantes, founded in the 9th or 10th century. Re- 
built by Franeis II. and the duehess Anne, it was flanked 
by Mereceur in the time of the League with huge bastions 
decorated with the Lorraine cross. From being the resi- 
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dence of the dukes of Brittany it became a state prison 
(Cardinal de Retz, Fouquet, and the duchess of Berri 
were confined within its walls), and it is now occupied by 
the artillery headquarters. The chapel in which the 
marriage of Louis XII. with Anne of Brittany was cele- 
brated was destroyed by an explosion in 1800. Nantes 
possesses a fine theatre, a court-house, a prefecture, and an 
exchange, which includes both the tribunal and the chamber 
of commerce. The town-hall possesses a curious casket in 
gold and enamel which once, it is said, contained the 
heart of Anne of Brittany. The public library is in the 
old corn-market, and the museum of painting and sculpture 
finds scanty accommodation in the old cloth-market. 
Apart from the beautiful collection presented to the town 
by the duke of Feltre, the catalogue includes 1000 pictures 
and 130 statues. An archaeological museum has its 
quarters in the old church of the Convent of the Oratory, 
where Fouché, afterwards duke of Otranto, taught before 
the Revolution; part of the old mint is occupied by the 
school of science and arts ; and not far off is the museum 
of natural history, comprising a complete collection of the 
minerals of the department. The botanic garden consists 
of a purely scientific portion and a landscape garden which 
forms one of the finest promenades of its kind. Between 
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l. Cathedral. 
2. Hótel de Ville, 
3. Palais de Justice. 


7. Cours St Pierre. 
5. Bourse. 8. Place de la Duchesse 
6. Cours St André. Anne, 


the Loire and the Erdre run Cours St Pierre and Cours 
St André, adorned at the two ends of the line by statues of 
Anne of Brittany and Arthur IIL, Du Guesclin and Olivier 
de Clisson, and separated by the Place Louis XVI., with 
a statue of that monarch on a column 92 feet high. The 
Place Royale, the great meeting-place of the principal 
thoroughfares of the city, contains a monumental foun- 
tain in blue Rennes granite, with a white marble statue of 
the town of Nantes and bronze statues of the Loire and 
four of its affluents—the Sévre, the Erdre, the Cher, and 
the Loir. A flight of steps at the west end of the town 
leads up from the quay to the colossal cast-iron statue of 
St Anne, whence a splendid view may be obtained over 
the valley of the Loire. Several old houses of the 15th and 
16th centuries, the fish market, the railway station, and the 
Salorges (a vast granite building now used as a bonded 
warehouse) are all of interest. Besides two great hospitals 
—St Jacques on the left bank of the Loire, with 1600 
beds, and the Hótel-Dieu, recently rebuilt in Gloriette 
island, with 1200 beds—Nantes contains a deaf-mute 
institute, a secondary school of medicine and pharmacy, a 
hydrographic school, a drawing school, a branch establish- 
ment of the conservatoire at Paris, and a lyceum. It is 
the see of a bishop, and the headquarters of the llth 
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corps d'armée. Asa seat of the sugar manufacture Nantes 
stands next to Paris and Marseilles. In city or suburbs 
there are vast establishments for the manufacture of iron, 
copper, and lead, shipbuilding yards, factories for agri- 
cultural and similar implements, oil-works, soap-works, a 
national tobacco factory employing 1800 hands, a stained- 
glass factory, manure works, and granite yards. Food- 
preserving is a rapidly growing industry in all the three 
departments of meat, fish, and vegetables (the last largely 
grown in the neighbourhood). Commercially Nantes docs 
not occupy so high a position as formerly, being now only 
eleventh in the list of French ports, though its custom- 
house still ranks second in amount of receipts. It imports 
coal from England (duty free), wood from Scandinavia, 
colonial wares from the Antilles. Its shipowners, whose 
vessels are rather more numerous than those of Havre, 
keep possession of the greater part of the trade of the 
lower Loire and the coast fisheries. In 1875 they had 
745 vessels, of 150,000 tons aggregate burden. The com- 
mercial movement of the port was 235,000 tons; and the 
value of the exports and imports amounted to £5,000,000. 
In 1880 the movement was upwards of 400,000 tons. 

Previous to the Roman occupation, Nantes (Condivicenum) was 
the chief town of the Nannetes, and under the conquerors it 
became a great commercial and administrative centre. In the 
middle of the 3d century Christianity was introduced by St Clair. 
Clotaire I. got possession of the city in 560, and placed it under 
the government of St Felix the bishop, who executed enormous 
works to cause the Loire to flow under the walls of the castle. 
After being several times subdued by Charlemagne, Drittany revolted 
under his successors, and Nominoé, proclaimed king in $42, ordered 
the fortifications of Nantes to be razed because it had sided with 
Charles the Bald. The Normans held the town from 843 to 936. 
About this time began the rivalry between Nantes and Rennes. 
Pierre de Dreux, declared duke of Brittany by Philip Augustus, made 
Nantes his capital, surrounded it with fortifications, and defended 
it valiantly against John of England. During the Dreton wars of 
succession Nantes took part first with Montfort, but afterwards 
with Charles of Blois, and did not open its gates to Montfort till 
his success was assured and his English allies had retired. In 
1560 Francis IL. granted Nantes a communal constitution. In the 
course of the 15th and 16th centuries the city sutfered from several 
epidemics. Averse to Protestantism, it joined the League along 
with Mercœur, governor of Brittany, who helped to raise the country 
into an independent duchy; and it was not till 1598 that it opened 
its gates to IIenry IV., who here signed on May 2d of that year 
the famous edict which until its revocation by Lonis XIV. in 1685 
was the charter of Huguenot liberties in France (see vol. ix. p. 
564, 579, and vol. xii. p. 338-9). It was at Nantes that Count 
Chalais was punished for plotting against Richelieu, that Fouquet 
was arrested, and that the Cellamare conspirators were executed 
under the regent. Having warmly embraced*the cause of the 
tevolution in 1789, the city was in 1793 treated with extremest 
rigour by Carrier, of noyade fame. Under the empire its foreign 
commerce was ruined. The duchess of Berri was arrested at 
Nantes in 1832 while trying to stir up La Vendée against Louis 
Philippe. Anne of Brittany, Charles Errard, founder of the 
French Academy at Roine, Generals Cambronne and Lamoriciere, 
and Jules Verne were born in the city. 


NANTEUIL, RosEenT (1623-1678), a crayonist, and 
one of the most eminent of French line engravers, was 
born about 1623, or, as other authorities state, in 1630, the 
son of a merchant of Rheims. Having received an excel- 
lent classical education, he studied engraving under his 
brother-in-law, Nicholas Regnesson; and, his crayon 
portraits having attracted attention, he was pensioned by 
Louis XIV., and appointed designer and engraver of the 
cabinet to that monarch. It was mainly due to his influ- 
ence that the king granted the edict of 1660, dated from 
St Jean de Luz, by which engraving was pronounced free 
and distinct from the mechanical arts, and its practitioners 
were declared entitled to the privileges of other artists. 
The plates of Nanteuil, several of them approaching the 
scale of life, number about three hundred. In his early 
practice he imitated the technique of his predecessors, 
working with straight lines, strengthened, but not crossed, 
in the shadows, in the style of Claude Mellan, and in other 
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prints cross-hatching like Regnesson, or stippling in the 
manner of Jean Boulanger; but he gradually asserted his 
full individuality, modelling the faces of his portraits 
with the utmost precision and completeness, and employing 
various methods of touch for the draperies and other parts 
of his plates. Much of the beauty and artistic character 
of his prints is due to the fact that he was himself a skil- 
ful portraitist, accustomed to work much from the life, 
and that he commonly engraved from his own designs. 
His subjects are quiet, tender, and silvern in effcct, but, 
compared with those of his great contemporary Edelinck, 
they are less rich and varied in the rendering of the rela- 
tive weights of colour. Among the finest works of his 
fully developed period may be named the portraits of 
Pomponne de Belliévre, Gilles Ménage, Jean Loret, the 
Duc de la Meilleraye, and the Duchesse de Nemours. A 
list of his works will be found in Dumesnil’s Le Peintre 
Graveur Francais, vol. iv. He died at Paris in 1678. 

NANTUCKET, an island, county, and town of the 
United States, forming (since 1693) part of Massachusetts. 
The island, with an area of about 50 square miles, lies 
within the 10-fathom line, but is separated from the main- 
land by Nantucket Sound, which measures from 25 to 30 
miles in breadth, and has a general depth of from 5 to 8 
fathoms. With the exception of a few inconsiderable hills, 
the surface for the most part consists of open, breezy, and 
now almost treeless downs. The soilis generally sandy, 
but affords in some places good pasture. On the north or 
landward side of the island there is a large lagoon-like 
harbour formed by a long narrow tongue of land—the 
Coatue Beach— which, curving north-west, runs out into 
Great Point, the end of which is marked by a white light- 
house tower in 41° 23' 24" N. lat. and 70° 2' 24" W. long. 
Within the harbour the depth at low water is about 12 or 
14 feet, but on the bar itis only between 6 and 7. The 
western end of the island shelves out in a broad submarine 
platform (Tuckernuck Bank), which supports the two 
considerable islands of Tuckernuck and Muskeget, both 
included in the county. Nantucket post-village, the prin- 
cipal settlement, lies at the south-west end of the harbour, 
—a quiet place, but beginning to attract attention as a 
summer residence. A library and museum are maintained 
in the Atheneum building. 

Nantucket (Natocko on the map of 1630) was visited by Gosnold 
(1602), who found it covered with oaks and other trees, and in- 
habited by about 1500 Indians. Governor Mayhew, in 1659, granted 
nine-tenths of the island to ten men for £30 and two beaver hats, 
and shortly afterwards the first settler, Thomas Macy, took posses- 
sion. The town of Nantucket (known as Sherburne from 1673 to 
1795) was incorporated in 1671; the original site was at Maddequet, 
5 or 6 miles west of the present position, to which it was removed 
in the following year. About the same time whaling operations 
were commenced, aud Nantucket gradually became the greatest 
whaling station in the world. In 1775 it had 150 vessels engaged 
in the ‘business ; but since the beginning of the century its pro- 
sperity has rapidly declined: in 1852 there were still 18,105 tons 
of its registered uud employed in whale-fishing ; in 1863 there 
were only 3739 ; and the number has gradually sunk to zero. The 
last full-blood Indian in Nantucket died in 1821; the last half- 
breed in 1854. The population of the county was 4500 in 1775, 
9012 in 1840, 6094 in 1860, 4123 in 1870, and 3727 iu 1880. 

NANTWICH, a market-town of Cheshire, situated on 
two railway lines and on both sides of the Weaver, 20 
miles south-east of Chester and 36 south-south-west of 
Manchester. There is water communication by the Grand 
Junction Canal, which near it joins the Ellesmere Canal. 
The town, which consists of three main streets, is some- 
what irregularly built. The principal buildings are the 
church of SS. Mary and Nicholas, in the Decorated Gothic 
style, with octagonal tower; the grammar school, founded 
in 1611; the town-hall, in the Gothic style; and the new 
market-hall, which replaced the old one in 1867. There 
are several almshouses and other charities. 
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castle, erected by the Normans, was in ruins before the 
time of Henry VIL, and there are now no remains of it. 
The principal industry is the manufacture of boots and 
shoes; there are also several clothing factories. The 
population of the urban sanitary district in 1871 was 
6673, and in 1881 it was 7495 

Nantwich, which is said to have existed in the time of the 
Romans, was originally called Halen Gwyn, the white salt town. 
In Domesday it is entered as the part possession of the king and 
Earl Edwin, to whom its numerous salt springs supplied a con- 
siderable revenue. It was erected into a barony by Hugh Lupus, 
first Norman earl of Chester. The town suffered severely from 
fire in 1488 and in 1583, from a kind of mad ague in 1587, and 
from plague in 1604. In the reign of Henry VIII. it possessed 
three hundred salt-works, but, on account of the discovery of salt 
in 1624 at a district of the Vale of Weaver more convenient for 
water carriage, the industry rapidly declined, and is now wholly 
discontinued. Brine baths have been erected (1883) behind the 
town-hall. 

NAPHTALI, the son of Jacob by Bilhah, Rachel’s 
maid, and uterine brother of Dan. The narrator of 
Gen. xxx. 8 explains the name DaD by the verb ORB, 
“wrestle.” The seats of the tribe lay in the eastern half 
of upper Galilee, a fertile mountainous country sloping 
down to the headwaters of Jordan and the Sea of Galilee 
(Josh. xix. 32-39). Within this country the Canaanites 
continued to hold Beth-shemesh and Beth-anath (Judg. i. 
33). After the wars with Sisera, in which the tribe took 
a prominent part (Judg. iv.; v. 18), and with Midian 
(Judg. vii. 23), we hear little of Naphtali.* Dwelling near 
the settlements of the Aramæans, the tribe was an early 
sufferer in the bloody conflicts of Damascus with Israel 
(1 Kings xv. 20), and it was depopulated in the first 
Assyrian captivity by Tiglath Pileser (2 Kings xv. 29; 
Isa. ix. vini. 23 .]). 

NAPHTHA, a word originally applied to the limpid 
liquid portion of the petroleum which exudes abundantly at 
Baku, &c., on the shores of the Caspian Sea. Itisthevdád0a 
of Dioscorides, and the naphtha or bitumen liquidum 
candidum of Pliny. Both in commerce and in science the 
term is now used somewhat vaguely, but more in à generic 
sense, to embrace several bodies having certain properties 
in common, than as a specific name for a particular sub- 
stance. Naphtha indeed has no distinct place or meaning 
in modern chemistry. By the alchemists the word was 
used principally to distinguish various highly volatile, 
mobile, and inflammable liquids, such as the ethers,— 
sulphuric ether and acetic ether having been known 
respectively as JYaphtha sulphurict and Naphtha aceti. 
In recent times naphtha has been employed to indicate 
the volatile, limpid, inflammable hydrocarbons obtained by 
destructive distillation of organic substances artificially 
conducted, as well as those produced by similar agencies 
acting within the earth. In commerce the application of 
the term is still more restricted, and in general it embraces 
no more than the more volatile portion of the fluid hydro- 
carbons separated in the distillation of tar. 

Under the name naphtha we thus find the subjoined series of 
substances comprehended. (1) Coal-tar naphtha consists of the 
lightest and first separated portions of the hydrocarbons obtained 
in the distillation of gas-tar. It embraces the hydrocarbons having 
a specifie gravity ranging from about 850° up to 950°, and is, 
especially in its lighter fractions, rich in benzole. (2) Shale 
naphtha is obtained in the purification of the erude oil got by the 
destructive distillation of shale and other carbonaceous minerals. 
The first fraction secured, having a specifie gravity ranging from 
640° to 680°, is termed gasoline; and coming between this and the 
ordinary burning oils is a light volatile and highly inflammable oil 
with a specific gravity of 700°-760°, known commonly as naphtha, 
butalso more conveniently termed shale spirit. It is valuable as 
a solvent, and is also used to some extent for burning in open air. 
(See PARAFFIN.) (3) Native naphtha is the more flnid portion 
of the rock oil or petroleum found in many parts of the world. 
(4) Wood naphtha, or methyl alcohol, has been already described 
under METHYL, vol xvi. p.195. (5) Caoutehoue naphtha: a series 
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and may be separated by means of fractional distillation ; together, 
under the name of caontchine, they form a most efficient solvent 
for india-rubber itself. (6) Bone naphtha, or bone oil, known also 
as Dippel’s animal oil, is a most offensively sinelling peius of the 
distillation of bones in the preparation of animal charcoal The 
persistent and repulsive stench of this substance effectually precludes 
its industrial use among the naphthas. 


NAPHTHALINE. See Tar. 

NAPIER, a seaport and borough of New Zealand, ‘on 
the south-east coast of North Island, is the chief town of 
the province of Hawke’s Bay, and is built on a peninsula 
(known as Scinde Island) about 12 miles from the southern 
end of the bay, in 39° 29’ S. lat. and 176° 44’ E. long., 
about 200 miles by seafrom Wellington. It is a thriving 
place, the centre of a large agricultural and pastoral district. 
The main portion of the town, with the banks, churches, 
hotels, &c., stretches along the flat shore-land, while the 
suburban dwelling-houses of the wealthier inhabitants 
scatter themselves over the hills to the north. The stag- 
nant salt lagoons which formerly occupied the southern 
boundary have been reclaimed. In 1881 the population 
was 5756; and the municipality, with its area of 879 acres, 
now contains about 1300 dwellings, with rateable property 
valued in 1882 at £57,866. An atheneum, a small 
hospital, a lunatic asylum, a philosophical society, and an 
acclimatization society are among the public institutions. 
The town (named after Sir Charles James Napier) is the 
seat of the bishop of Waiapu, and returns a member to 
the New Zealand House of Representatives. A railway 
is now open as far as Makatuku (70 miles). The har- 
bour (Port Ahuriri), 1} miles to the west, is very unsatis- 
factory, and though there is good anchorage the road- 
stead is greatly exposed to easterly and southerly winds. 

NAPIER, Sm Cuartes (1786-1860), British admiral, 
was the second son of Captain the Hon. Charles Napier, 
R.N., and grandson of Francis, fifth Lord Napier, and 
thus cousin to the three famous Napiers, Sir Charles, Sir 
George, and Sir William, and was born at Merchiston Hall, 
near Falkirk, on March 6, 1786. He became a midshipman 
in 1800, was promoted lieutenant in 1805 and commander 
in 1807, and distinguished himself in the West Indies, 
where he fought his famous action with three French ships 
of the line, and took the “ Hautpoult,” seventy-four guns, 
into which the admiral promoted him captain. On his 
return to England his rank was confirmed, but he was put 
on half-pay. He spent some time at the university of 
Edinburgh, and then went to Portugal to visit his cousins 
in Wellington’s army. In 1811 he served in the Mediter- 
ranean, and in 1813 on the coast of America and.in the 
expedition up the Potomac. The first years of his leisure 
he spent in Italy and in Paris, but speculated so much in 
a steamboat enterprise that by 1829 he was quite ruined. 
In that year he was appointed to the “ Galatea,” forty-two, 
and was at the Azores when they were held by the Count 
de Villa Flor for the queen of Portugal. He so much 
impressed the constitutional leaders that they begged him 
to take command of the fleet, which offer he accepted in 
February 1833. With it he destroyed the Miguelite fleet 
off Cape St Vincent on July 5, and on the demand of 
France was struck off the English navy list. Continuing 
his Portuguese services, he commanded the land forces in 
the successful defence of Lisbon in 1834, when he was 
made Grand Commander of the Tower and Sword, and 
Count Cape St Vincent in the peerage of Portugal On 
his return to England he was restored to his former rank 
in the navy in 1836, and received command of the 
“ Powerful,” eighty-four, in 1838. When troubles broke 
out in Syria he was appointed second in command, and 
distinguished himself by leading the storming column at 
Sidon on September 26, 1840, and by other services, for 
which he was made a K.C.B. He went on half-pay in 
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1841, and was in 1842 elected M.P. for Marylebone in the 
Liberal interest, but lost his seat in 1846. He was pro- 
moted rear-admiral the same year, and commanded the 
Channel fleet from 1846 to 1848. On the outbreak of 
the Russian War he received the command of the fleet 
destined to act in the Baltic, and hoisted his flag in 
February 1854. He refused to attack Cronstadt, and a 
great outcry was raised against him for not obeying the 
orders of the Admiralty and attempting to storm the key 
of St Petersburg; but his inaction has been thoroughly 
justified by posterity. On his return in December 1854 
he was not again offered a command. He was elected 
M.P. for Southwark in February 1855, and maintained his 
seat, though broken in health, until his death on November 
6, 1860. 

See Major-General E. Napier’s Life and Correspondence of Admiral 
Sir Charles Napier, K.C.B., 2 vols., London, 1862; Napier's own 
War in Syria, 2 vols., 1842; The Navy, its past and present state, 
in a series of letters, edited by Sir W. F. P. Napier, 1851; and 
The History of the Baltic Campaign of 1854, from documents and 
other materials furnished by Vice-Admntral Sir C. Napier, K.C.B., 
1857. See also The Life and Exploits of Commodore Napier, 1841; 
and Life of Vice-Admiral Sir C. Napier, 1854. 

NAPIER, Sır CHARLES James (1782-1853) the 
acknowledged hero of a family of heroes, was born at White- 
hall, London, in 1782, and was the eldest son of Colonel 
George Napier, of the Guards (a younger son of the fifth 
Lord Napier), and of his wife Lady Sarah Lennox—the 
Lady Sarah who had charmed King George IIL After 
the custom of those times Charles Napier had been 
gazetted an ensign in the 33d regiment in 1794, and in 
1797 his father secured for him the appointment of aide- 
de-camp to Sir James Duff, the general commanding the 
Limerick district. Longing for more active service, Napier 
obtained a commission as licutenant in Manningham’s rifles 
in 1800. This newly formed corps was designed to supply 
a body of light troops for the English army fit to cope 
with the French voltigeurs and tirailleurs, and was specially 
trained at first under the eye of Colonel Manningham, and 
then in the famous camp at Shorneliffe, under the immediate 
supervision of Sir John Moore. Moore speedily perceived 
the military qualities of the Napiers, and inspired the three 
elder brothers—Charles, George, and William—with an 
enthusiasm which lasted all their lives; but, though happy 
in his general, Charles Napier quarrelled bitterly with 
William Stewart, the lieutenant-colonel, and in 1803 left 
the regiment to accompany General Fox to Ireland as 
aide-de-camp. The great influence of his uncle, the duke 
of Richmond, procured him in 1804 a captaincy in the 
staff corps, and in the beginning of 1806 a majority in the 
Cape regiment. On his way to the Cape, however, he 
exchanged into the 50th regiment, with which he served 
in the short Danish campaign under Lord Cathcart in 
1807. Shortly after his return from Denmark the 50th 
was ordered to Portugal, and shared all the glories of 
the famous retreat to Corunna. At the battle of Corunna, 
one of the last sights of Sir John Moore before he was 
struck was the advance of his own old regiment under 
the command of Charles Napier and Edward Stanhope, 
and almost his last words were “ Well done, my majors!” 
Being badly supported from the right, the 50th were 
almost entirely eut to pieces, and both the majors left 
for dead upon the field. Napier's life was saved by a 
French drummer named Guibert, who brought him safely to 
the headquarters of Marshal Soult. Soult treated him with 
the greatest kindness, and he was allowed by Ney to re- 
turn to England to his “old blind mother” instead of being 
interned. He had not been long in England when he heard 
that his exchange had been arranged, and, volunteering for 
the Peninsula, he joined the light division before Ciudad 
Rodrigo. As a volunteer he served in the actions on the 
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Coa, and again at Busaco, where he was badly wounded in 
the face. He was ordered to England, but refused to go, 
and was present with the light division in all the actions 
which took place during Wellington's pursuit of Masséna. 
His services were rewarded soon after by the lieutenant- 
colonelcy of the 102d regiment, which had been entirely 
demoralized at Botany Bay, and when he joined it at 
Guernsey was one of the worst regiments in the service ; 
when he left it in 1813 it was one of the best. He 
accompanied it in June 1812 from Guernsey to Bermuda, 
where he wrought a wonderful change in the spirit both 
of officers and men. By treating his men as friends he 
won their love and admiration, and became in a peculiar 
degree the hero of the British soldiers. In September 
1813 he exchanged back into the 50th regiment, and in 
December 1814, believing all chance of active service 
to be at an end, retired on half-pay. He was gazetted 
one of the first C.B.'s on the extension of the order in 
1814, and was present as a volunteer at the capture 
of Cambray, though he just missed the great battle of 
Waterloo. "Though an officer of some experience and more 
than thirty years of age, he now joined the military college 
at Farnham, and completed his military education. In 
1819 he was appointed inspecting field officer at Corfu. 
From Corfu he was moved in 1822 to Cephalonia, where 
he remained for eight years as governor and military 
resident. What he did there he has described in a book 
of his own, and how he loved the place is shown by his 
wish to the very end of hislife to return and die there. 
He was the model of a despotic colonial governor, and 
showed all the qualities of a benevolent despot. He made 
good roads and founded great institutions, but everything 
must be done by him, and he showed himself averse to 
interference whether from the lord high commissioner of 
the Ionian Islands or from the inhabitants of his own little 
colony. An interesting episode in his command was his 
communication with Lord Byron when he touched at 
Cephalonia on his way to his death at Missolonghi, and the 
insurrection of the Greeks, who would have called him to 
be their commander-in-chief had the Greek committee in 
London encouraged his pretensions. But at last his 
struggle with the authorities of the colonies grew to such 
a pitch that in 1830 he was obliged to leave Cephalonia. 
He retired to Normandy, where he published his work on 
the colonies, and also an historical romance on William the 
Conqueror. In 1834 he refused the governorship of 
Australia, still hoping for military employment. In 1837 
he was promoted major-general with his brother George, 
and in 1838 was made a K.C.B.; but he was to wait till 
1839 before he received an offer of employment. In that 
year he was made commanding officer in the northern 
district, and found his command no sinecure, owing to the 
turbulent state of the Chartists in the towns of Yorkshire 
and Lancashire. His behaviour during the tenure of his 
command is described by William Napier in his life of his 
brother, and his inability to hold a command which did 
not carry supreme authority is plainly portrayed. In 
1841, to the content of the Government, he resigned his 
command and went to India. He was stationed at Poona, 
and in September 1842, when troubles were expected 
there, was ordered to Sind. 

His command in Sind from 1842 till August 1847 is 
the period of his life during which, according to his 
brother, he made good his title to fame, but his acts, more 
especially at first, have been most severely criticized. In 
fact there can be little doubt that from the moment he 
landed in the province he determined to conquer the 
ameers, and to seek the first opportunity of doingso. He 
was to be accompanied by Colonel Outram, who had been 
resident in Sind during the Afghan war, and who felt a 
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great admiration for him, but who had also a warm affection 
for the ameers, and believed that he could put off the day- 
of their destruction. On February 17, 1843, while Outram 
was still absent engaged in negotiation, Napier attacked 
the Baluch army 30,000 strong with but 2800 men. 
With these 2800 men, including the 22d regiment, which 
would do anything for him, he succeeded in winning the 
victory of Meanee. It was a battle of the olden type, in 
which generals had to fight like privates. Sir Charles was 
in his element, and himself engaged in the fray. In the 
March following he finally destroyed the army of the ameers 
at the battle of Hyderabad. His success was received with 
enthusiasm both by the governor-general, Lord Ellen- 
borough, and by the English people, and he was at once 
made a G.C.B. The conqueror of Sind now had an 
opportunity to prove his administrative powers, and pro- 
ceeded to apply the same material means of civilization to 
Sind which had formerly been successful in Cephalonia. 
Whether or not the conquest of Sind at that particular 
period can be justified, there can be no doubt that Charles 
Napier was the best administrator who could be found for 
the province when conquered. Sind, when it came under 
English rule, was in a state of utter anarchy, for the 
Daluches had formed a military government not unlike 
that of the Mamelukes in Egypt, which had been 
extremely tyrannical to the native population. This native 
population was particularly protected by Sir Charles 
Napier, who completed the work of the destruction of the 
Baluch supremacy which he had commenced with the 
victory of Meanee. The labour of administration was 
rendered more difficult by the necessity of repressing the 
hill tribes, which had been encouraged to acts of lawless- 
ness by the licence which followed the Afghan war. The 
later years of his administration were made very stormy 
by the attacks on the policy of the conquest which had 
been made in England. He left Sind, after quarrelling 
with every authority of the presidency of Bombay, and 
nearly every authority of the whole of India, in August 
1847, and received a perfect ovation on his return from all 
the hero-worshippers of the Napiers, of whom there were 
many in England. His short stay in England was oceupied 
with incessant struggles with the directors of the East India 
Company; but, however much the directors hated him, it 
was not long before they had to beseech him in humble 
terms to become their commander-in-chief. The news of 
the indecisive victory of Chillianwalla created a panic in 
England, and the East India Company was obliged by 
the force of public opinion to summon the greatest general 
to take the command of its armies. Sir Charles started 
almost at a moment’s notice, but on reaching India fonnd 
that the victory of Gujrat had been won and the Sikh 
war was over. No taint of envy was in his nature, and 
he rejoiced that he had not to supersede Lord Gough in 
the moment of defeat. His restless and imperious spirit 
was met by one equally imperious in the governor-general, 
Lord Dalhousie. From the very beginning of his com- 
mand the governor-general and the commander-in-chief 
disagreed, and in April 1850 Sir Charles was reprimanded 
on some trifling point of discipline. The reprimand was 
reiterated by the duke of Wellington, and in December 
1850 Napier once more left for England. His constitution 
was undermined by the Indian climate, and especially by 
his fatiguing command in Sind, and on August 29, 1853, 
he died at Portsmouth. 

Charles James Napier, recognized by his brothers as the greatest 
representative of the Napiers, though without the literary genius of 
his brother William, had all the restless energy which distinguished 
the whole family, —the same impatienee of command and contra- 
diction, the same power of inspiring the people with a reverential 
enthusiasm which impressed even the dullest. At Meanee he showed 
himself to be a gallant general; but he was also a great soldier. 
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Possibly he had not the coolness which forms a Wellington, but he 
had the power of inspiring his soldiers with an enthusiastic love 
and admiration which Wellington could never inspire. Besides 
being a great soldier he was a very great administrator, and both in 
Cephalonia and in Sind proved what work a man never fatigued 
and never afraid of responsibility could do. The most discussed 
question in his life is the conquest of Sind. There can be no 
doubt that he hurried on that conquest. There can be no doubt 
that the conquest was disapproved by statesmen in England. Mr 
Gladstone's own testimony is to the effect that the conquest of 
Sind ‘was disapproved unanimously by the cabinet of Sir Robert 
Peel, of which I can speak, as I had just entered itat that time. 
But the ministry were powerless inasmuch as the mischief of re- 
taining was less than the mischief of abandoning it, and it remains 
an accomplished fact” (Contemporary Review, November 1876). 
But that the mischief was not greater was due to Sir Charles’s 
administrative power. Many men have been gallant generals, great 
soldiers, and even great administrators, but no man of the 19th 
century was a hero as well, and it is the heroic side of his character 
which it is most difficult to analyse, and most easy to perceive. It 
appears all through Sir William Napier’s life of his brother, but itis 
most clearly and trenchantly brought out in a letter of Carlyle to 
the bloga ‘The fine and noble qualities of the man are very 
recognizable to me: his subtle piercing intellect turned all to the 
practical, giving him just insight into men and into things; his in- 
exhaustible adroit contrivances, his fiery valour, sharp promptitude 
to seize the good moment that will not return, A lynx-eyed fiery 
man, with the spirit of an old knight in him, more of a hero than 
any modern I have seen for a long time.” 

The chief authority for Sir Charles Napier’s life is his Zife and Opinions, by 
his brother, 1857; consult also MaeCall, Career and Character of C. J. Napier, 
1857; and M‘Dougall, General Sir C. J. Napier, Conqueror and Governor of 
Scinde, 1860. Ilis own works are Afemoir of the Roads of Cephalonia, 1825; The 
Colonies, 1833; Colonization, 1835; Remarks on Military Law and the Punish- 
ment of Flogging, 1831; A Letter on the Defence of England by Corps of Volunteers 
and Militia, 1852; A Letter to the Right Honourable Sir J. C. Hobhouse on the 
Baggage of the Indian Army, 1849; Defects, Civit and Military, of the Indian 
Government, 1853; and William the Conqueror, a Historical Romance, edited by 
Sir W. Napier, 1858. On Sind, consult primarily Sir W. Napicr, The Conquest 
of Scinde, 1815; The Administration of Scinde, 1851; Compilation of General 
Orders issued by Sir C. Napier, 1850; and Outram, The Conquest of Scinde, a 
Commentary, 1846. For his eommand-in-chief, and the controversy about his 
resignation, consult J. Mawson, Records of the Indian Command of General Sir 
C. J. Napier, Caleutta, 1851; Minutes on the Resignation of the late General Sir 
C. Napier, by Field-Marshal the Duke of Wellington, &c., 1554; Comments by 
Sir W. Napier on a Memorandum of the Duke af Wellington, 1851; and Sir 
Wiliam Napier, General Sir C. Napier and the Directors of the East India Com- 
pany,' 1897. (H. X, S.) 


NAPIER, Joux (1550-1617), the inventor of log- 
arithms, was born at Merchiston near Edinburgh in 1550, 
and was the eighth Napier of Merchiston. The first 
Napier of Merchiston, “ Alexander Napare," acquired the 
Merchiston estate before the year 1438, from James I. of 
Scotland. He was provost of Edinburgh in 1437, and was 
otherwise distinguished. His eldest son Alexander, who 
succeeded him in 1454, was provost of Edinburgh in 1455, 
1457,and 1469; he was knighted and held various im- 
portant court offices under successive monarchs; at the 
time of his death in 1473 he was master of the household 
to James III. His son, John Napier of Rusky, the third 
of Merchiston, belonged to the royal household in the lifo- 
time of his father. He also was provost of Edinburgh at 
various times, and it is a remarkable instance of the esteem 
in which the lairds of Merchiston were held that three of 
them in immediate lineal succession repeatedly filled so 
important an office during perhaps the most memorable 
period in the history of the city. He married a great- 
granddaughter of Duncan, eighth earl of Levenax (or 
Lennox), and besides this relationship by marriage the 
Napiers claimed a lineal male cadency from the ancient 
family of Levenax. His eldest son, Archibald Napier of 
Edinbellie, the fourth of Merchiston, belonged to the house- 
hold of James IV. He fought at Flodden and escaped 
with his life, but his eldest son Alexander (fifth of Merchis- 
ton) was killed. Alexander’s eldest son (Alexander, sixth 
of Merchiston) was born in 1513, and fell at the battle of 
Pinkie in 1547. His eldest son was Archibald, seventh 
of Merchiston, and the father of John Napier, the subject 
of this article. 

In 1549 Archibald Napier, at the early age of about 
fifteen, married Janet, daughter of Francis Bothwell, and 
in the following year John Napier was born. In the 
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criminal court of Scotland, the earl of Argyll, hereditary 
justice-general of the kingdom, sometimes presided in 
person, but more frequently he delegated his functions; 
and it appears that in 1561 Archibald Napier was appointed 
one of the justice-deputes. In the register of the court, 
extending over 1563 and 1564, the justice-deputes named 
are ‘Archibald Naper of Merchistoune, Alexander Banna- 
tyne, burgess of Edinburgh, James Stirling of Keir, and 
Mr Thomas Craig." About 1565 he was knighted at the 
same time as James Stirling, his colleague, whose daughter 
John Napier subsequently married. In 1582 Sir Archibald 
was appointed master of the mint in Scotland, with the sole 
charge of superintending the mines and minerals within 
the realm, and this office he held till his death in 1608. 
His first wife died in 1563, and in 1572 he married a 
cousin, Elizabeth Mowbray, by whom he had three sons, 
the eldest of whom was named Alexander.! 

As stated above, John Napier was born in 1550, the 
year in which the Reformation in Scotland may be said 
to have commenced, In 1563, the year in which his 
mother died, he matriculated at St Salvator's College, St 
Andrews. He early became a Protestant champion, and 
the one solitary anecdote of his youth that is known to 
exist occurs in his address “to the Godly and Christian 
reader” prefixed to his Plaine Discovery. He writes :— 


“In my tender yeares, and barneage in Sanct-Androis at the 
Schooles, having, on the one parte, contracted a loving familiaritie 
with a certaine Gentleman, &c. a Papist ; And on the other part, 
being attentive to the scrmons of that worthie man of God, Maister 
Christopher Goodman, teaching upon the Apocalyps, I was so mooved 
in admiration, against the blindnes of Papists, that could not most 
evidently see their seven hilled citie Rome, painted out there so 
lively by Saint John, as the mother of all spiritual whoredome, that 
not onely bursted I out in continual reasoning against my said 
familiar, but also from thenceforth, I determined with my selfe (by 
the assistance of Gods spirit) to employ my studie and diligence to 
search out the remanent mysteries of that holy Book: as to this 
houre (praised be the Lorde) I have bin doing at al such times as 
conveniently I might have occasion.” 

The names of nearly all Napier’s classfellows can be 
traced as becoming ‘determinantes in 1566 and masters of 


arts in 1568; but his own name does not appear in the 


1 The descent of the first Napier of Merchiston has been traced to 
“ Johan le Naper del Counte de Dunbretan," who was one of those 
who swore fealty to Edward I. in 1296 and defended the castle of 
Stirling against him in 1304; but there is no authority for this genea- 
logy. The legend with regard to the origin of the name Napier was 
given by Sir Alexander Napier, eldest son of John Napier, in 1625, in 
these words:—‘‘ One of the ancient earls of Lennox in Scotland had 
issne three sons: the eldest, that succecded him to the earldom of 
Lennox; the second, whose name was Donald ; and the third, named 
Gilchrist. The then king of Scotland having wars, did convoeate his 
lieges to battle, amongst whom that was commanded was the earl of 
Lennox, who, keeping his eldest son at home, sent his two sons to serve 
for him with the forces that were under hiscommand. ‘This battle went 
hard with the Scots; for the enemy pressing furionsly upon them forced 
them to lose ground until it came to flat running away, which being 
perceived by Donald, he pulled his father's standard from the bearer 
thereof, and valiantly encountering the foe, being well followed by the 
earl of Lennox’s men, he repulsed the enemy and changed the fortune 
of the day, whereby a great victory was got. After the battle, as the 
manner is, every one drawing and setting forth his own acts, the king 
said unto them, ye have all done valiantly, but there is one amongst you 
who hath Na-Peer [z.e., no equal]; and calling Donald into his pres- 
ence commanded him, in regard to his worthy service, and in angmen- 
tation of his hononr, to change his name from Lennox to Napier, and 
gave him the lands of Gosford, and lands in Fife, and made him his 
own servant, which discourse is contirmed by evidences of mine, wherein 
we are called Lennox alias Napier.” Sir Archibald adds that this is 
“the origin of our name, as, by tradition from father to son, we have 
generally and without any doubt received the same." This written 
statement of the legend was occasioned by the following circumstance. 
Robert Napier, a cousin of John Napier, had amassed riches abroad as 
a merchant; he was created a baronet in 1612, and in order to put 
his genealogy formally on record in the heralds’ books, he applied for 
an authentic certificate to Sir Archibald, afterwards Lord Napier, who 
resided at Merchiston, as the head of the family ; and Sir Archibalt 
in reply wrote out in his own hand the document from which the 
preceding extract has been made. , 
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lists. The necessary inference is that his stay at the 
university was short, and that only the groundwork of his 
education was laid there. Although there is no direct 
evidence of the fact, there can be no doubt that he left St 
Andrews to complete his education on the Continent, and 
that he probably studied at the university of Paris, and 
visited Italy and Germany. He did not, however, as has 
been supposed, spend the best years of his manhood abroad, 
for he was certainly at home in 1571, when, being just of 
age, the preliminaries of his marriage were arranged at 
Merchiston ; and for many years after that event he took 
an earnest interest in the affairs of the church, the most 
engrossing element in the politics of the time. 

In 1572 John Napier married Elizabeth, daughter of 
Sir James Stirling of Keir, mentioned above. This mar- 
riage took place almost immediately after his father's 
second marriage. About the end of the year 1579 John 
Napier's wife died, leaving him one son, Archibald, the first 
Lord Napier, and one daughter, Jane. A few years after- 
wards he married again, the name of his second wife being 
Agnes Chisholme, and by her he had ten children, five 
sons and five daughters. 

On the 17th of October 1593 a convention of delegates 
was held at Edinburgh at which a committee was appointed 
to follow the king and lay before him in a personal inter- 
view certain instructions relating to the punishment of the 
rebellions Popish earls and the safety of the church. This 
committee consisted of six members, two barons, two 
ministers, and two burgesses—the two barons selected 
being John Napier of Merchiston and James Maxwell of 
Calderwood. The delegates found the king at Jedburgh, 
and the mission, which was a dangerous one, was success- 
fully accomplished. Shortly afterwards another convention 
was held at Edinburgh, and it was resolved that the 
delegates sent to Jedburgh should again meet the king at 
Linlithgow and repeat their former instructions. "This was 
done accordingly, the number of members of the committee 
being, however, doubled. These interviews took place in 
October 1593, and on the 29th of the following January 
Napier wrote to the king the letter which forms the dedica- 
tion of the Plaine Discovery. 

The full title of this first work of Napier's is given be- 
low. It was written in English instead of Latin in order 
that “hereby the simple of this Iland may be instructed”; 
and the author states that he “was constrained of com- 
passion, leaving the Latine, to haste out in English this 
present worke.” He apologizes also for the language and 
his own mode of expression in the following sentences:— 

** Whatsoever therfore through hast, is here rudely and in base 
language set downe, I doubt not to be pardoned thereof by all 
good men, who, considering the necessitie of this time, will esteem 
it more meete to make hast to prevent the rising againe of Anti. 
christian darknes within this lland, then to prolong the time in 
painting of language"; and ‘‘I graunt indeede, and am sure, that 
in the style of wordes and utterance of language, we shall greatlie 
differ, for therein I do judge my selfe inferiour to all men: so that 


scarcely in these high matters could I with long deliberation finde 
wordes to expresse my minde.” ? 


1A plaine discovery of the whole Revelation of Saint Iohn:; set 
downe in two treatises: The one searching and proving the true inter- 
pretation thereof: The other applying the same paraphrastically and 
Historically to the text. Set foorth by John Napeir L. of Marchis- 
toun younger. Whereunto are annexed certaine Oracles of Sibylla, 
agreeing with the Revelation and other places of Scripture. Edin- 
burgh, printed by Robert Walde-grave, printer to the King’s Majestie, 
1598. Cum privilegio Regali. 

?'The work was translated into French by George Thomson, a 
naturalized Scotsman residing in La Rochelle, and published by him 
at that town in 1602, under the title Ouverture de tous les secrets de 
l Apocalypse, &c. Par Jean Napier (c. a. d.) Nonpareil, Sieur de 
Merehiston, reveue par lui-meme, et mise en Francois par Georges 
Thomson, Escossois. There was a second edition of the translation in 
1605, and a third edition in 1607. There was also a German transla- 
tion published at Frankfort, which reached its third edition in 1627. 
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It is not to be supposed that Napier’s Plaine Discovery 
was in any respect due to a visionary cloud passing over 
his mind, or to any temporary infatuation; on the contrary, 
it is a serious and laborious work, to which he had devoted 
years of care and thought, and which is closely connected 
with the history of the times. In one sense it may be 
said to stand to theological literature in Scotland in some- 
thing of the same position as that occupied by the Canon 
AMirificus with respect to the scientific literature, for it is 
the first published original work relating to theological 
interpretation, and is quite without a predecessor in its own 
field. In judging of the book, the cireumstances of the 
time and the state of the country have to be taken into 
account. Napier lived in the very midst of fiercely con- 
tending religious factions, and his home was situated in a 
district which was the scene of constant wars and disturb- 
ances; there was but little theological teaching of any 
kind, and the work related to what were then the leading 
political and religious questions of the day. 

After the publication of the Plaine Discovery, Napier 
seems to have occupied himself with the invention of secret 
instruments of war, for in the Bacon collection at Lambeth 
Palace there is à document, dated June 7, 1596, and 
signed by Napier, giving a list of his inventions for the 
defence of the country against the anticipated invasion by 
Philip of Spain. The document is entitled ‘“Secrett 
Inventionis, proffitabill and necessary in theis dayes for 
defence of this Iland, and withstanding of strangers, 
enemies of God's truth and religion," ? and the inventions 
consist of (1) a mirror for burning the enemies’ ships at 
any distance, (2) a piece of artillery destroying everything 
round an arc of a circle, and (3) a round metal chariot, so 
constructed that its occupants could move it rapidly and 
easily, while firing out through small holes init. It has 
been asserted (by Sir Thomas Urquhart) that the piece of 
artillery was actually tried upon a plain in Scotland 
with complete success, a number of sheep and cattle being 
destroyed. 

In 1614 appeared the work which in the history of 
British science can be placed as second only to Newton’s 
Principia. The full title is as follows :— Mirifict Log- 
arithmorum Canonis descriptio, Ejusque usus, in utraque 
Trigonometria ; ut etiam in omni Logistica Mathematica, 
Amplissimi, Facillimi, d expeditissimi explicatio. Auth- 
ore ac Inventore loanne Nepero, Barone Merchistoni, c. 
Scoto. Edinburgi, ex officind Andree Hart Dibliopolz, 
CIO. DC. XIV. This is printed on an ornamental title- 
page. The work is a small-sized quarto, containing fifty- 
seven pages of explanatory matter and ninety pages of 
tables. 

The nature of logarithms is explained by reference to 
the motion of points in a straight line, and the principle 
upon which they are based is that of the correspondence 
of a geometrical and an arithmetical series of numbers. 
The table gives the logarithms of sines for every minute to 
seven figures ; it is arranged semi-quadrantally, so that the 
differentiz, which are the differences of the two logarithms 
in the same line, are the logarithms of the tangents. 
Napier’s logarithms are not the logarithms now termed 
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The second English edition appeared in 1611, and in the preface to it 
Napier states he intended to have published an edition in Latin soon 
after the original publication in 1593, but that, as the work had now 
been made public by the French and German translations, and as he 
was ‘‘advertised that onr papistical adversaries wer to write larglie 
against the said editions that are alreadie set out,” he defers the Latin 
edition ‘‘till having first seene the adversaries objections, I may insert 
in the Latin edition an apologie of that which is rightly done, and an 
amends of whatsoever is amisse.” No criticism on the work was ever 
published, and there was no Latin edition. A third edition appeared 
in 1645. 

3 A facsimile of this document is given by Mr Mark Napier in his 
Memoirs of John Napier. . 
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Napierian, that is to say, logarithms to the base e where e 
—2:7182818. .. ; but they are closely related to this 
system, the connexion being expressed by the equation— 


log Nap. 7=10,000,000 log. (10,000,000) — 10,000,000 log, 2 ; 
- 7 
or log Nap. n=10 loge( is ) : 
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A translation of the Canon Mirificus into English was made by 
Edward Wright, and published after his death by his son Samucl 
Wright, at London, in 1618, under the title A Deseription of the 
admirable Table of Logarithmes. Edward Wright, who was a fellow 
of Caius College, Cambridge, occupies a conspicuous place in the 
history of navigation. In 1599 he published Certaine errors in 
Navigation detected and corrected, and he was the author of other 
works; to him also is chiefly due the invention of the method 
known as Mercator’s sailing. He at once saw the value of log- 
arithms as an aid to navigation, and lost no time in preparing a 
translation, which he submitted to Napier himself. The preface to 
Wright's edition consists of a translation of the preface to the 
Canon Mirificus, together with the addition of the following 
sentences written by Napier himself:—‘‘ But now some of our 
Countreymen in this Island well affected to these studies, and the 
more publique good, procured a most learned Mathematician to 
translate the same into our vulgar English tongue, whe after he 
had finished it, sent the Coppy of it to me, to bee seene and 
considered on by myselfe. I having most willingly and gladly 
done the same, finde it to bee most exact and precisely conform- 
able to my minde and the originall. Therefore it may please you 
who are inclined to these studies, to receive it from me and the 
Translator, with as much good will as we recommend it unto you." 

There is a short “ preface to the reader” by Briggs, and a deserip- 
tion of a triangular diagram invented by Wright for finding the 
proportional parts. The table is printed to one figure less than in 
the Canon Mirificus. Edward Wright died in 1615, and his son in 
the preface states that his father ‘‘ gave much commendation of this 
work (and often in my hearing) as of very great use for mariners” ; 
and with respect to the translation he says that ‘‘shortly after ho 
had it returned out of Scotland, it pleased God to call him away 
afore he could publish it." 

In 1617 Napier published his Rabdologia,! a duodecimo 
‘of one hundred and fifty-four pages; there is prefixed to 
it as preface a dedicatory epistle to the high chancellor of 
Scotland. The method which Napier terms “ Rabdologia ” 
consists in the use of certain numerating rods for the 
performance of multiplications and divisions. These rods, 
which were commonly called * Napiers bones,” will be 
described further on. The second method, which he calls the 
* Promptuarium Multiplicationis " on account of its being 
the most expeditious of all for the performance of multi- 
plications, involves the use of a number of lamellz or little 
plates of metal disposed in a box. In an appendix 
of forty-one pages he gives his third method, “local 
arithmetic,” which is performed on a chess-board, and 
depends, in principle, on the expression of numbers in the 
scale of radix 2. In the Mabdologia he gives the chrono- 
logical order of his inventions. He speaks of the canon of 
logarithms as “a me longo tempore elaboratum.” The 
other three methods he devised for the sake of those who 
would prefer to work with natural numbers; and he 
mentions that the promptuary was his latest invention. 
In the preface to the appendix containing the local arith- 
metic he states that, while devoting all his leisure to the 
invention of these abbreviations of calculation, and to 
examining by what methods the toil of calculation might 
be removed, in addition to the logarithms, rabdologia, and 
promptuary, he had hit upon a certain tabular arithmetic, 
whereby the more troublesome operations of common arith- 
metic are performed on an abacus or chess-board, and which 
may be regarded as an amusement rather than a labour, for, 
by means of it, addition, subtraction, multiplication, division, 
and even the extraction of roots are accomplished simply 
by the motion of counters. He adds that he has appended 


1 Rabdologim, seu Numerationis per virgulas Libri duo: Cum 
Appendice de expeditissimo Multiplicationis Promptuario. Quibus 
accessit & Arithmetice Localis Liber unus. Authore d Inventore 
loanne Nepero, Barone Merchistonit, £e., Scoto. LEdinburgi, Excu- 
debat Andreas Hart, 1617. 
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it to the Rabdologia, in addition to the promptuary, because 
he did not wish to bury itin silence, nor to publish so small 
a matter by itself. With respect to the calculating rods, 
Napier mentions in the dedication that they had already 
found so much favour as to be almost in common use, and 
even to have been carried to foreign countries; and that 
he has been advised to publish his little work relating to 
their mechanism and use, lest they should be put forth in 
some one else’s name. 

John Napier died on April 4, 1617, the same year as 
that in which the Rabdologia was published, so that his 
death must have taken place very soon after its appear- 
ance. His will, which is extant, was signed on the fourth 
day before his death. No particulars are known of his 
last illness, but it seems likely that death came upon him 
rather suddenly at last. In both the Canon Mirificus and 
the Rabdologia, however, he makes reference to his ill- 
health. In the dedication of the former he refers to 
himself as * mihi jam morbis pené confecto," and in the 
“Admonitio” at the end he speaks of his “infirma vale- 
tudo"; while in the latter he says he has been obliged to 
leave the calculation of the new canon of logarithms to 
others “ob infirmam corporis nostri valetudinem." 

It is usually stated that John Napier was buried in St 
Giles's church, Edinburgh, and there can be no doubt that 
some of the family of Napier were buried there in the 16th 
or 17th century, but the late Professor Wallace, in a paper 
read before the Society of Antiquaries of Scotland in 
1832, and quoted by Mr Mark Napier on pp. 425-427 of 
his Memoirs of John Napier of Merchiston, gives evidence 
for believing that he was buried in St Cuthbert’s church. 
Professor Wallace’s words are— 

** My authority for this belief is unquestionable. It is a Treatise 
on Trigonometry, by a Scotsman, James Hume of Godscroft, 
Berwickshire, a place still in possession of the family of Huma 
The work in question, which is rare, was printed at Paris, and has 
the date 1636 on the title-page, but the royal privilege which 
secured it to the author is d in October 1635, and it may 
have been written several years earlier. In his treatise (page 116) 
Hume says, speaking of logarithms, ‘D’inuenteur estoit un 
Seigneur de grande condition, et duquel la posterité est aujour- 
d'huy en possession de grandes dignitéz dans le royaume, qüi estant 
sur l'age, et grandement trauaillé des gouttes ne pouvait faire autre 
chose que de s'adonner aux sciences, et principalment aux mathe- 
matiques et à la logistique, à quoy il se plaisoit infiniment, et 
auec estrange peine, a construiet ses Tables des Logarymes, im- 
rimees à Edinbourg en l'an 1614. . . . Il mourut l'an 1616, et 
hat enterré hors la Porte Occidentale d'Edinbourg, dans l'Eglise de 
Sainct Cudbert.' " 

There can be no doubt that Napier's devotion to mathe- 
matics was not due to old age and the gout, and that he died 
in 1617 and not in 1616 ; still these sentences were written 
within cighteen years of Napier’s death, and their author 
seems to have had some special sources of information. 
Additional probability is given to Hume’s assertion by the 
fact that Merchiston is situated in St Cuthbert’s parish. It 
is nowhere else recorded that Napier suffered from the gout. 

The Canon Mirificus contains only an explanation cf 
the use of the logarithms without any account of the 
manner in which the canon was constructed. In an 
* Admonitio" on the seventh page he states that, although 
in that place the mode of construction should be explained, 
he proceeds at once to the use of the logarithms, “ut 
prelibatis prius usu, et rei utilitate, cetera aut magls 
placeant posthac edenda, aut minus saltem displiceant 
silentio sepulta." He awaits therefore the judgment and 
censure of the learned “ priusquam cætera in lucem temere 
prolata lividorum detrectationi exponantur"; and in an 
* Admonitio" on the last page of the book he states that 
he will publish the mode of construction of the canon “si 
huius inventi usum eruditis gratum fore intellexero.” 

Napier, as we have seen, died in 1617, immediately 
after the appearance of the Rabdologia, and before he had 
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published the promised account of the method of construc- 
tion of the canon. This work was, however, issued by 
Robert Napier, his second son by his second marriage, in 
1619.1 The Constructio consists of a preface of two pages, 
followed by sixty-seven pages of text. In the preface 
Robert Napier says that he has been assured from undoubted 
authority that the new invention is much thought of by 
the ablest mathematicians, and that nothing would delight 
them more than the publication of the mode of construc- 
tion of the canon. He therefore issues the work to satisfy 
their desires, although, he states, it is manifest that it 
would have seen the light in a far more perfect state if his 
father could have put the finishing touches to it; and he 
mentions that, in the opinion of the best judges, his father 
possessed, among other most excellent gifts, in the highest 
degree the power of explaining the most difficult matters 
by a certain and easy method in the fewest possible words. 

It is important to notice that in the Constructio log- 
arithms are called artificial numbers; and Robert Napier 
states that the work was composed several years (aliquot 
annos) before Napier had invented the name logarithm. 
The Constructio therefore may have been written a good 
many years previous to the publication of the Descriptio in 
1614.? 

The Canon AMirificus, on its appearance in 1614, at 
once attracted the attention of perhaps the two most 
eminent English mathematicians then living—Edward 
Wright and Henry Briggs. The former, as we have seen, 
translated the work into English, but died in 1615 before 
he could publish his translation. The latter was concerned 
with Napier in the change of the logarithms from those 
originally invented to decimal or common logarithms, and 
it is to him that the original calculation of the logarithmic 
tables now in use is mainly due (see Brices). He died 
on January 26, 1631, aged about seventy-four years, so 
that at the time of the publication of the Canon Mirificus 
he was about fifty-seven years of age. In a letter to 
Archbishop Ussher, dated Gresham House, March 10, 
1615, Briggs wrote, ''Napper, lord of Markinston, hath 
set my head and hands a work with his new and admirable 
logarithms. I hope to see him this summer, if it please 
God, for I never saw book which pleased me better, or 
made me more wonder? I purpose to discourse with him 


l The full title was—Mirifici logarithmorum canonis constructio; 
Et eorum ad naturales ipsorum numeros habitudines; und cum Appen- 
dice, de alid eüque prestantiore Logarithmorum specie condendá. 
Quibus accessere Propositiones ad triangula sphærica faciliore calculo 
resolvcnda: Und cum Annotationibus aliquot doctissimi D. Henrici 
Briggii, in eas & memoratam appendicem. Authore d Inventore 
Joanne Nepero, Barone Merchistonti, dcc. Scoto. Edinburgi, Excude- 
bot Andreas Hart, Anno Domini 1619. There is also preceding this 
title-page an ornamental title-page, similar to that of the Canon Miri- 
ficus of 1614; the words are different, however, and run—JA/irifici 
dogartthmorum canonis descriptio . . . Accesserunt Opera Posthuma: 
Primó, Mirifict ipsius canonis constructio, & Logarithmorum ad 
naturales ipsorum numeros habitudines. Secundo, Appendix de alia, 
cáque prasiautiore Logarithmorum specie coustruenda. — Tertió, Pro- 
positiones quedam eminentissine, ad Triangula spherica mirå facili- 
tate resolvenda. . It would thus appear that the Canonis 
Descriptio and the Canonis Constructio were issued together in 1619, 
or that at all events this was the intention. 

? Both the Descriptio and Constructio were reprinted by Bartholomew 
Vincent at Lyons in 1620, and issued together under the title Logartth- 
morum Canonis Descriptio, seu  Arithmeticarum supputationum 
mirabilis abbreviatio. jusque usus in utraque Trigonometria ut 
etiam in omni Logistica Mathematica, amplissimi, facillimi d: 
expeditissimi cxplicatio. Authore ac Inventore Joanne Nepero, 
Barone Merchistonii, de. Scoto. Lugduni. . . . It will be seen that 
the title of the translation is very different from that of Napier’s work 
of 1614; very many writers have, however, crroncously given it as the 
title of Napier's original publication. 

3 Dr Thomas Smith thus describes the ardour with which Briggs 
studied the Canon Máirificus : —'* Hunc in deliciis habuit, in sinu, in 
manibus, in pectore gestavit, oculisque avidissimis, ct mente attentis- 
sima, iterum iterumque perlegit, . . ." Vit» quorundam eruditissi- 
morum et illustrium virorum (London, 1707). 
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concerning eclipses, for what is there which we may not 
hope for at his hands”; and he also states “that he was 
wholly taken up and employed about the noble invention 
of logarithms, lately discovered." In the summer of 1615 
he went to Merchiston and stayed with Napier a whole 
month; he repeated his visit in 1616, and, as he states, 
he “ would have been glad to make him a third visit, if 
it had pleased God to spare him so long.” William Lilly, 
the astrologer, in his Life and Times, 1721, gives the fol- 
lowing account of the meeting between Napier and Briggs 
on the occasion of the first visit :— 

“I will acquaint you with one memorable story, related unto me 
by Mr John Marr, an exeellent mathematieian and geometrician, 
whom I conceive you remember: he was servant to King James and 
Charles I. At first, when the Lord Napier, or Marehiston, first 
made publiek his logarithms, Mr Briggs, then reader of the Astro- 
nomy lecture at Gresham College in London, was so surprised with 
admiration of them that he could have no quietness in himself, 
until he had seen that noble person the Lord Marehiston whose 
only invention they were : he acquaints Jolin Marr herewith, who 
went into Scotland before Mr Briggs, purposely to be there when 
these two so learned persons should meet. Mr Briggs appoints 
a certain day when to mect at Edinburgh: but failing thereof, 
the Lord Napier was doubtful he would notcome. It happened one 
day as John Marrand the Lord Napier were speaking of Mr Briggs ; 
‘Ah, John,’ saith Marchiston, ‘Mr Briggs will not now come’; at 
the very instant one knocks at the gate; Jolin Marr hasted down 
and it proved Mr Briggs to his great contentment. He brings 
Mr Briggs up into my Lord’s chamber, where almost one quarter 
of an hour was spent, each beholding the other almost with adinira- 
tion, before one word was spoke. At last Mr Briggs began— 
‘My Lord, I have undertaken this long journey purposely to sce 
your person, and to know by what engine of wit or ingenuity you 
came first to think of this most excellent help unto Astronomy, 
viz, the Logarithms ; but my Lord, being by you found out, I 
wonder nobody else found it out before, when now known it is so 
easy.’ He was nobly entertained by the Lord Napier, and every 
summer after that, during the Lord's being alive, this venerable 
man, Mr Driggs went purposely into Scotland to visit him." 

With respect to the change of the logarithms to decimal 
logarithms, the concluding paragraph of the “Admonitio” 
which appears on the last page of the Canon of 1614 is 
* Verüm si huius inventi usum eruditis gratum fore intel- 
lexero, dabo fortasse brevi (Deo aspirante) rationem ac 
methodum aut hune canonem emendandi, aut emendatiorem 
de novo condendi, ut ita plurium Logistarum diligentia, 
limatior tandem et accuratior, quàm unius opera fieri 
potuit, in lucem prodeat. Nihil in ortu perfectum." In 
some copies, however, this ''Admonitio" is absent. In 
Wright's translation of 1616 Napier has added the 
sentence—“ But because the addition and subtraction of 
these former numbers may seeme somewhat painfull, I 
intend (if it shall please God) in a second Edition, to set 
out such Logarithmes as shall make those numbers above 
written to fall upon decimal numbers, such as 100,000,000, 
200,000,000, 300,000,000, &c., which are easie to be added 
or abated to or from any other number" (p. 19); and in 
the dedication to the Rabdologia (1617) he wrote “ Quorum 
quidem Logarithmorum speciem aliam multó prestan- 
tiorem nune etiam invenimus, & creandi methodum, unà 
cum eorum usu (si Deus longiorem vite & valetudinis 
usuram concesserit) evulgare statuimus; ipsam autem novi . 
canonis supputationem, ob infirmam corporis nostri 
valetudinem, viris in hoc studii genere versatis relin- 
quimus : imprimis vero doctissimo viro D. Henrico Briggio 
Londini publico Geometrize Professori, ct amico mihi longè 
charissimo." 

Driggs published in 1617, after Napiers death, his 
Logarithmorum Chilias Prima, containing the decimal 
logarithms of the first thousand numbers to 14 places 
of decimals. This is the first table of common (or Briggian) 
logarithms calculated or published. In 1624 he published 
his Arithmetica Logarithmica, containing the logarithms of 
the first 20,000 numbers and of the numbers from 90,000 
to 100,000 to 14 placcs of decimals. In the short preface 
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to the Chilias (1617) Briggs states that the reason why 
his logarithms are different from those introduced by 
Napier “sperandum, ejus librum posthumum, abunde 
nobis propediem satisfacturum.” The “liber posthumus” 
was the Constructio (1619), in the preface to which Robert 
Napier states that he has added an appendix relating to 
another and more excellent species of logarithms referred 
to by the inventor himself in the Rabdologia, and in which 
the logarithm of unity isO. He also mentions that he has 
published some remarks upon the propositions in spherical 
trigonometry and upon the new species of logarithms by 
Henry Briggs, “qui novi hujus Canonis supputandi laborem 
gravissimum, pro singulari amicitià qux illi cum Patre meo 
L. M. intercessit, animo libentissimo in se suscepit ; creandi 
methodo, et usuum explanatione Inventori relictis. Nunc 
autem ipso ex hâc vità evocato, totius negotii onus doctis- 
simi Briggii humeris incumbere, et Sparta hsec ornanda 
ili sorte quadam obtigisse videtur.” In the address pre- 
fixed to the Arithmetica Logarithmica (1625) Briggs bids 
the reader not to be surprised that these logarithms are 
different from those published in the Canon Mirificus .— 

“Ego enim, eum meis auditoribus Londini, publice in Collegio 
Greshameusi horum doctrinam explicarem; animadverti multo 
futurum commodius, si Logarithmus sinus totius servaretur 0 (ut in 
Canone mirifico) Logarithmus autem partis decim: ejusdem sinus 
totius, nempe sinus 5 graduum, 44, m. 21, s., esset. 10000000000. 
atque ea de re scripsi statim ad ipsum authorem, et quamprimum 
per anni tempus, et vacationem a publico docendi muuere licuit, 
profectus sum Ediuburgum; ubi humanissime ab eo acceptus hesi 
per integrum mensem. Cum autem inter nos de horum mutatione 
sermo haberetur ; ille se idem dudum sensisse, et cupivisse dicebat: 
veruntamen istos, quos jam paraverat edendos curasse, donee alios, 
si per negotia et valetudinem liceret, magis commodos confecisset. 
Istam autem mutationem ita faciendam censebat, ut 0 esset Log- 
arithmus unitatis, et 10000000000 sinus totius: quod ego longe 
commodissimum esse non potui non agnoscere. Ccepi igitur, ejus 
hortatu, rejectis illis quos anteà paraveram, de horum calculo serio 
cogitare; et sequenti estate iterum profectus Edinburgum, horum 
quos hie exhibeo precipuos, illi ostendi. idem etiam tertia estate 
libentissime faeturus, si Deus illum nobis tamdiu superstitem esse 
voluisset." 

There is also a reference to the change of the logarithms 
on the title-page of the work.! 

These extracts contain all the original statements made 
by Napier, Robert Napier, and Briggs which have reference 
to the origin of decimal logarithms, It will be seen that 
they are all in perfect agreement. Briggs pointed out in 
his lectures at Gresham College that it would be more 
convenient that 0 should stand for the logarithm of the 
whole sine as in the Canon Mirificus, but that the 
logarithm of the tenth part of the whole sine (that is to 
say, of the sine of 5° 44' 21") should be 10,000,000,000. 
He wrote also to Napier at once; and as soon as he could 
he went to Edinburgh to visit him, where, as he was most 
hospitably received by him, he remained for a whole 
month. When they conversed about the change of system, 
Napier said that he had felt and desired the same thing, 
but that he had published the tables which he had already 
prepared, so that they might be used until he could con- 
struct others more convenient. But he considered that 
the change ought to be so made that O should be the 
logarithm of unity and 10,000,000,000 that of the whole 
sine, which Briggs could not but admit was by far the 
most convenient of all. Rejecting therefore those which 
he had prepared already, Briggs began, at Napier's advice, 
to consider seriously the question of the calculation of new 
tables. In the following summer he went to Edinburgh 
and showed Napier the principal portion of the logarithms 
which he published in 1624. "These probably included 

! The title runs as follows :—Arithmetica Logarithinica, sive Log- 
arithmorum chiliades triginta. . . . Hos numeros primus invenit 
clarissimus vir lohannes Neperus Baro Merchistonij; eos autem ex 


etusdem sententia mutavit, corumque ortum zt usum illustravit Henri- 
cus Briggius, . . . 
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the logarithms of the first chiliad which he published in 
1617. 

Unfortunately Hutton in his history of logarithms, which 
was. prefixed to the early editions of his Mathematical 
Tables, and was also published as one of his Mathematical 
Tracts, has charged Napier with want of candour in not 
telling the world of Briggs’s share in the change of system, 
and he expresses the suspicion that “ Napier was desirous 
that tho world should ascribe to him alone the merit of 
this very useful improvement of the logarithms.” Accord- 
ing to Hutton’s view, the words “dt is to be hoped that his 
posthumous work? . . . . which occur in the preface to the 
Chilias, were a modest hint that the share Briggs had had 
in changing the logarithms should be mentioned, and that, 
as no attention was paid to it, he himself gave the account 
which appears in the Arithmetica of 1624. There seems, 
however, no ground whatever for supposing that Briggs 
meant to express anything beyond his hope that the reason 
for the alteration would be explained in the posthumous 
work ; and in his own account, written seven years after 
Napier’s death and five years after the appearance of the 
work itself, he shows no injured feeling whatever, but even 
goes out of his way to explain that he abandoned 
his own proposed alteration in favour of Napier’s, and, 
rejecting the tables he had already constructed, began to 
consider the calculation of new ones. The facts, as stated 
by Napier and Briggs, are in complete accordance, and the 
friendship existing between them was perfect and unbroken 
to the last. Briggs assisted Robert Napier in the editing 
of the “posthumous work,” the Constructio, and in the 
account he gives of the alteration of the logarithms in the 
Arithmetica of 1624 he seems to have been more anxious 
that justice should be done to Napier than to himself; 
while on the other hand Napier received Briggs most 
hospitably and refers to him as “amico mihi longè 
charissimo.” 

Hutton’s unfair suggestions are all the more to be 
regretted as they occur in a history which is the result of 
a good deal of investigation, and which has been referred 
to as an authority by many English and foreign writers. 
He seems to have felt a strong prejudice against Napier for 
some reason, and all his statements with regard to the 
origin of logarithms and Napier’s connexion with them are 
untrustworthy. While speaking of the change of the 
logarithms, it should be noticed that the ** Admonitio" on 
the last page of the Canon Mirificus, containing the refer- 
ence to thenew logarithms, does not occur in all the copies. 
It is printed on the back of the last page of the table itself, 
and so cannot have been torn out from the copies that are 
without it. As there could have been no reason for omit- 
ting it after it had once appeared, we may assume that 
the copies which do not have it are those which were first 
issued. It is probable therefore that Briggs's copy con- 
tained no reference to the change, and it is even possible 
that the “ Admonitio" may have been added after Briggs 
had communicated with Napier. As special attention has 
not been drawn to the fact that some copies have the 
* Admonitio" and some have not, different writers have 
assumed that Briggs did or did not know of the promise 
contained in the “Admonitio” according as it was present 
or absent in the copies they had themselves referred to, and 
this has given rise to some confusion. It ought also to 
be borne in mind that had Napier lived to publish the 
Constructio himself, he would probably have referred to 
Briggs in much warmer terms than those used by Robert 
Napier, who doubtless regarded it as due to his father's 
memory to simply state the facts as he knew them. 
The character of Briggs is very amiable and perfect; he 
states with modesty and simplicity his own share in the 
improvement; and with complete loyalty to his friend, and 
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with great earnestness, he devoted the rest of his life to 
extend the utility of Napier's splendid invention. 

Napier's original canon is a table of logarithms of sines, 
and it was clearly Briggs's original intention to calculate 
logarithms of sines also; it does not appear from the 
account he gives who it was who first suggested the 
tabulation of the logarithms of numbers instead of sines. 

Kepler received the invention of logarithms with great 
enthusiasm. His first mention of them occurs in a letter 
to Schikhart dated March 11, 1618, in which he writes 
—‘Extitit Scotus Baro, cujus nomen mihi excidit, qui 
preclari quid prestitit, necessitate omni multiplicationum 
et divisionum in meras additiones et subtractiones com- 
mutata, nec sinibus utitur: at tamen opus est ipsi 
tangentium canone: et varietas, crebritas, difficultasque 
additionum subtractionumque alicubi laborem multiplicandi 
et dividendi superat." This erroneous estimate was formed 
when he had seen the Canon AMirificus but had not read 
it; and his opinion was very different when he became ac- 
quainted with the nature of logarithms. The dedication of 
his Ephemeris for 1620 consists of a letter to Napier dated 
July 28, 1619, and he there congratulates him warmly 
on his invention and on the benefit he has conferred upon 
astronomy generally and also upon his own Rudolphine 
tables. He says that, although Napier’s book had been pub- 
lished five years, he first saw it at Prague two years before; 
he was then unable to read it, but last year he had met with 
a little work by Benjamin Ursinus! containing the substance 
of the method, and he at once recognized the importance of 
what had been effected. He then explains how he verified 
the canon, and so found that there were no essential errors 
init, although there were a few inaccuracies near the begin- 
ning of the quadrant, and he proceeds, “ Hæc te obiter scire 
volui, ut quibus tu methodis incesseris, quas non dubito et 
plurimas et ingeniosissimas tibi in promptu esse, eas publici 
juris fieri, mihi saltem (puto et cseteris) scires fore gratis- 
simum ; eoque percepto, tua promissa folio 57, in debitum 
cecidisse intelligeres.” This letter was written two years 
after Napier’s death, of which Kepler was ignorant, and 
in the same year as that in which the Constructio was 
published. In 1624 Kepler published a table of Napierian 
logarithms, with certain modifications and additions. 

In a letter from Kepler to Petrus Cugerus there occurs 
the remarkable sentence—‘“ Nihil autem supra Neperianam 
rationem esse puto: etsi quidem Scotus quidam literis ad 
Tychonem A. croroxorv. scriptis jam spem fecit Canonis 
ilius Mirifici.” It is here distinctly stated that some 
Scotsman in the year 1594, in a letter to Tycho Brahe, 
gave him some hope of the logarithms; and as Kepler 
joined Tycho after his expulsion from the island of Huen, 
and had been so closely associated with him in his work, 
he would be likely to be correct in any assertion of this 
kind. In connexion with Kepler's statement the following 
story, told by Anthony Wood in the Athena Oxonienses, 
should be noticed :— 

“It must be now known, that one Dr Craig, a Scotchman . . . 
coming out of Denmark into his own country, called upon Joh. Neper, 
Baron of Mercheston, near Edinburgh, and told him, among other 
discourses, of a new invention in Denmark (by Longomontanus, as 
'tis said), to save the tedious multiplication and division in astro- 
nomical calculations. Neper being solicitous to know farther of 
him concerning this matter, he could give no other account of it 
than that it was by proportional numbers. Which hint Neper 


taking, he desired him at his return to call upon him again. Craig, 
after some weeks had passed, did so, and Neper then showed him 


1 The title of this work is—Benjaminis Ursini .. . Cursus Mathe- 
matici Practici volumen Primum continens Illustr. & Generosi Dn. 
Dn. Johannis Neperi Baronis Merchistontj dc. Scoti. Trigonometriam 
logarithmicam Usibus discentium accommodatam . . . Colonim .. 
CIO IOC XIX. At the end, Napier's table is reprinted, but to two 
figures less. As this work was published in 1619, and Vincent's 
reprint of the Descriptio and Constructio not till 1620, it forms the 
earliest publication of logarithms on the Continent. 
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a rude draught of what he called Canon mirabilis Logarithmorum. 
Which draught, with some alterations, he printing in 1614, it came 
forthwith into the hands of our author Briggs, and into those 
of Will. Oughtred, from whom the relation of this matter came.” 

Longomontanus was Tycho's assistant, and this story, 
though obviously untrue in its facts, is of importance, as it 
connects Dr Craig with Napier and Longomontanus. In 
the early part of this article Thomas Craig was mentioned 
as one of the colleagues of Sir ArchiLaia ivapier, John 
Napier’s father, in the office of justice-depute. He is well 
known as the author of a celebrated legal work De Feudis, 
and between his third son John Craig and John Napier a 
friendship sprang up which may have been due to their 
common taste for mathematics. There are extant three 
letters from Dr John Craig to Tycho Brahe, which show 
that he was on the most friendly terms with him. In the 
first letter, of which the date is not given, Craig says that 
Sir William Stewart has safely delivered to him, ‘“ about 
the beginning of last winter,” the book which he sent him. 
Now Mr Mark Napier found in the library of the univer- 
sity of Edinburgh a mathematical work bearing a sentence 
in Latin of which the translation is ‘‘To Doctor John Craig 
of Edinburgh, in Scotland, a most illustrious man, highly 
gifted with various and excellent learning, professor of 
medicine, and exceedingly skilled in the mathematics, 
Tycho Brahe hath sent this gift, and with his own hand 
written this at Uraniburg, 2d November 1588." As Sir 
William Stewart was sent to Denmark to arrange the pre- 
liminaries of King James’s marriage, and returned to 
Edinburgh on November 15, 1588, there ean be little 
doubt that this was the volume referred to by Craig. It 
appears from Craig's letter, to which we may therefore 
assign the date 1589, that, five years before, he had made 
an attempt to reach Uraniburg, but had been baffled by 
the storms and rocks of Norway, and that ever since then 
he had been longing to visit Tycho. Now John Craig was 
physician to the king, and in 1590 James VI. spent some 
days at Uraniburg before returning to Seotland from his 
matrimonial expedition. It seems not unlikely therefore 
that Craig may have accompanied the king in his visit to 
Uraniburg. In any case it is certain that Craig was a 
friend and correspondent of Tycho's, and there can be but 
little doubt that he was the “Scotus quidam." 

It is therefore clear that as early as 1591 Napier must 
have communicated to Craig his hope of being able to 
effect the simplification of the processes of arithmetie. 
Everything tends to show that the invention of logarithms 
was the result of many years of labour and thought, under- 
taken with this special object, and it thus appears that 
Napier had seen some prospect of success nearly twenty 
years before the publication of the Canon Mirificus. It is 
very evident that no mere hint with regard to the use of 
proportional numbers could have been of any service to 
Napier, but it is possible that the news brought by Craig 
of the difficulties placed in the progress of astronomy by 
the labour of the calculations may have stimulated him to 
persevere in his efforts. 

The *new invention in Denmark" to which Anthony 
Wood refers as having given the hint to Napier was 
probably the method of calculation called prosthaphzresis 
(often written in Greek letters tpooOadaipects), which had 
its origin in the solution of spherical triangles.2 The 
method consists in the use of the formula 

sina sinb=4{cos(a-b)-cos(a+b)}, 
by means of which the multiplication of two sines is 
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? A careful examination of the history of the method is given by 
Scheibel in his Einleitung zur mathematischen Bicherkenntniss, Stück 
vii. (Breslau, 1775), pp. 18-29; and there is also an acconnt in 
Kistner’s Geschichte der Mathematik, vol. i. (1796), pp. 566-569 ; in 
Montucla's Histoire des Mathématiques, vol. i. pp. 583-585 and 617- 
619: and in Klügel's Wörterbuch (1808), article ** Prosthapheresis.”’ 
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reduced to the addition or subtraction of two tabular 
results taken from a table of sines; and, as such products 
occur in the solution of spherical triangles, the method 
affords the solution of spherical triangles in certain cases 
by addition and subtraction only. It seems to be due to 
Wittich of Breslau, who was assistant for a short time to 
Tycho Brahe; and it was used by them in their calcula- 
tions in 1582. Wittich in 1584 made known at Cassel 
the calculation of one case by this prosthapheresis ; and 
Justus Byrgius proved it in such a manner that from his 
proof the extension to the solution of all triangles could be 
deduced. Clavius generalized the method in his treatise 
De Astrolabio (1593), lib. i. lemma liii, The lemma com- 
mences as follows :— 

** Quaestiones omnes, qua per sinus, tangentes, atque secantes absolvi 
solent, per solam prosthapheresim, id est, per solam additionem, sub- 
tractionem, ‘sine laboriosa numerorum multiplicatione divisioneque 
expedire, 

* Edidit ante tres quatuorve annos Nicolaus Raymarus Ursus 
Dithmarsus libellum quendam, in quo preter alia proponit inven- 
tum sane acutum, ct ingeniosum, quo per solam prosthaphresjm 
pleraque triangula spherica solvit. Sed quoniam id solum putat 
fieri posse, quando sinus in regula proportionum assumuntur, ct 
sinus totus primum loeum obtinet, conabimur nos eam doctrinam 
magis generalem efficere, ita ut non solum locum habeat in sinibus, 
et quando sinus totus primum locum in regula proportionum obtinet, 
verum etiam in tangentibus, secantibus, sinibus versis et aliis 
numeris, et sive sinus totus sit in principio regule proportionum, 
sive in medio, sive denique nullo modo interveniat: que res nova 
omnino est, ac jucunditatis et voluptatis plena." 


The work of Raymarus Ursus, referred to by Clavius, is 
his Fundamentum Astronomicum (1588). Longomontanus, 
in his Astronomia Danica (1622), gives an account of the 
method, stating that it is not to be found in the writings 
of the Arabs or Regiomontanus. As Longomontanus is 
mentioned in Anthony Wood’s anecdote, and as Wittich 
as well as Longomontanus were assistants of Tycho, there 
seems little room for doubt that Wittich's prosthaphzresis 
is the method referred to by Wood. 

In 1610 Herwart ab Hohenburg published at Munich 
a multiplication table extending to 1000 x 1000, a huge 
folio volume of more than a thousand pages; and some 
writers, misled by the title have supposed that it con- 
tained logarithms. It appears from a correspondence 
between Kepler and Herwart,? which took place at the end 
of 1608, that Herwart used his table when in manuscript 
for the performance of multiplications in general, and that 
the occurrence of the word prosthapheresis on the title is 
due to Kepler, who pointed out that by means of the table 
spherical triangles could be solved more easily than by 
Wittich’s prosthapheeresis. 

It is evident that Wittich’s prosthapheresis could not 
be a good method of practically effecting multiplications 
unless the quantities to be multiplied were sines, on account 
of the labour of the interpolations. It satisfies the con- 
dition, however, equally with logarithms, of enabling 
multiplication to be performed by the aid of a table of 
single entry; and, analytically considered, it is not so 
different in principle from the logarithmic method. In 
fact, if we put ay = o (X + Y), X being a function of x only 
and Y a function of y only, we can show that we must 
have X=Aec™, y-Be; and if we put zy-$(X * Y) 
—-$(X-Y) the solutions are $(X-- Y) 2 1(x- y)", and 
z—sinX, y=smY, $(X+Y)=-—-4cos(X+Y). The 


l Tabule arithmetice mpocOadaperews universales, quarum sub- 
sidio numerus quilibet, ex multiplicatione producendus, per solam 
additionem; et quotiens quilibet, e divisione eliciendus, per solam sub- 
tractionem, sine tediosd d: lubrich Multiplieationts, atque. Divisions 
operatione, ctiam ab eo, qui Arithmetices non admodum sit gnarus, 
exacte, celeriter & mullo negotio invenitur. 

2? The correspondence is printed in Frisch's edition of Kepler’s works, 
vol iv. pp. 527-530. See also a paper ‘On Multiplication by a 
T of Single Eutry," iu the Philosophical Magazine for November 
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former solution gives a method known as that of quarter- 
squares; the latter gives the method of prosthaphæresis. 

An account of the logarithmic table of Justus Byrgius 
is given in the article LOGARITHMS. 

The more one considers the condition of science at the 
time, and the state of the country in which the discovery 
took place, the more wonderful does the invention of 
logarithms appear. When algebra had advanced to the 
point where exponents were introduced, nothing would 
be more natural than that their utility as a means 
of performing multiplications and divisions should be 
remarked ; but it is one of the surprises in the history of 
science that logarithms were invented as an arithmetical 
improvement years before their connexion with exponents 
was known. Itis to be noticed also that the invention was 
not the result of any happy accident. Napier deliberately 
set himself to abbreviate multiplications and divisions,— 
operations of so fundamental a character that it might well 
have been thought that they were in rerum natura incapable 
of abbreviation; and he succeeded in devising, by the help 
of arithmetic and geometry alone, the one great simplifica- 
tion of which they were susceptible,—a simplification to 
which the following two hundred and seventy years have 
added nothing. 

When Napier published the Canon Mirificus England 
had taken no part in the advance of science, and there is 
no British author of the time except Napier whose name 
can be placed in the same rank as those of Copernicus, 
Tycho Brahe, Kepler, Galileo, or Stevinus. In England, 
Robert Recorde had indeed published his mathematical 
treatises, but they were of trifling importance and without 
influence on the history of science. Scotland had produced 
nothing, and was perhaps the last country in Europe from 
which a great mathematical discovery would have been 
expected. Napier lived, too, not only in a wild country, 
which was in a lawless and unsettled state during most of 
his life, but also in a credulous and superstitious age. 
Like Kepler and all his contemporaries he believed in 
astrology, and he certainly also had some faith in the 
power of magic, for there is extant a deed written in his 
own handwriting containing a contract between himself 
and Robert Logan of Restalrig, a turbulent baron of des- 
perate character, by which Napier undertakes “to serche 
and sik out, and be al craft and ingyne that he dow, to 
tempt, trye, and find out” some buried treasure supposed 
to be hidden in Logan’s fortress at Fastcastle, in considera- 
tion of receiving one-third part of the treasure found by 
his aid. In the deed Logan also agrees to conduct Napier 
from Edinburgh to Fastcastle and back again, without his 
being despoiled of his third part or otherwise harmed, 
when the deed is to be cancelled and destroyed as a dis- 
charge in full. “And incaiss the said Jhone sal find na 
poiss to be thair eftir all tryall and utter diligens tane; he 
referris the satisfactione of his trawell and painis to the 
discretione of the said Robert." Of this singular contract, 
which is signed “Robert Logane of Restalrige” and 
* Jhone Neper, Fear of Merchiston,” and is dated July 
1594, a facsimile is given in Mr Mark Napier’s Memoirs.” 
As the deed was not destroyed, but is in existence now, it 
is to be presumed that the terms of it were not fulfilled ; 
but the fact that such a contract should have been drawn 


3 Of the contract itself Mr Mark Napier writes: ** The singularity of 
his holding conference with one who had just been proclaimed an out- 
law, and whose lawless violence is alluded to and provided against by 
Napier himself, must be aceounted for by the rude state of society, and 
the simplicity of our philosopher's character. He took care to word 
the contract itself, however, and there is not an expression which indi- 
cates an idea beyond the most legitimate purpose; but, under the shield 
of his own innocence, he never dreamed of contamination from his 
company, was fond of the romance of science, and not averse (nothing 
derogatory in his times) to the prospect of gold." — Memoirs, p. 223. 
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up by Napier himself affords a singular illustration of the 
state of society and the kind of events iu the midst of 
which logarithms had their birth. Considering the time 
in which he lived, Napier is singularly free from supersti- 
tion: his Plaine Discovery relates to a method of interpre- 
tation which belongs to a later age; he shows no trace of 
the extravagances which occur everywhere in the works 


of Kepler; and none of his writings contain any allusion to 


astrology or magic. 

After Napier's death his manuscripts and notes came into the 
possession, not of his eldest son Archibald, but of his second son 
by his second marriage, Robert, who edited the Construetio; and 
Colonel Milliken Napier, Robert's lineal male representative, was 
still in the possession of many of these private papers at the close 
of the last century. On one occasion when Colonel Napier was 
called from heme on foreign service, these papers, together with a 
portrait of John Napier and a Bible with his autograph, were 
deposited for safety in a room of the house at Milliken, in Renfrew- 
shire. During the owner's absence the house was burned to the 
ground, and all the papers and relies were destroyed. The manu- 
Scripts had not been arranged or examined, so that the extent of 
the loss is unknown. Fortunately, however, Robert Napier had 
transcribed his father's manuscript De Arte Logistica, and the copy 
escaped the fate of the originals in the manner explained in the 
following note, written in the volume containing them by Franeis, 
seventh Lord Napier:—‘‘John Napier of Merchiston, inventor of 
the logarithms, left his manuscripts to his son Robert, who appears 
to have caused the following pages to have been written out fair 
from his father's notes, for Mr Briggs, professor of geometry at 
Oxford. They were given to Franeis, the fifth Lord Napier, by 
William Napier of Culcrengh, Esq., heir-male ef the above-named 
Robert. Finding them in a neglected state, amongst my family 
papers, I have bound them together, in erder to preserve them 
entire. —NAPIER, 7th Mareh 1801.” 

An account of the contents of these manuscripts was given by Mr 
Mark Napier in the appendix to his Memoirs of John Napier, and 
the manuscripts themselves were edited in their entirety by him 
in 1839 under the title De Arte Logistiea Joannis Naperi Mer- 
ehistonit Baronis Libri qui supersunt. Impressum Edinburgt 
M. DCCC. XXX.1X., as one of the publications of the Bannatyne 
Club. The treatise occupies one hundred and sixty-two pages, and 
there is an intreduction by Mr Mark Napier of ninety-four pages. 
The Arithmetic consists of three books, entitled —(1) De Compu- 
tationibus Quantitatum omnibus Logistic speeiebus communium ; 
(2) De Logistica Arithmetica; (3) De Logistica Geometrica. At 
the end of this book occurs the note—‘‘I could find no mere 
of this geometrieall pairt amongst all his fragments." The 
Algebra Joannis Napert Merchistonii Baronis consists of two 
books :—(1) **De nominata Algebre parte; (2) De positiva sive 
eossica Algebre parte," and concludes with the words, “There is 
no more of his algebra orderlie sett doun." The transcripts are 
entirely in the handwriting of Robert Napier himself, and the two 
netes that have been queted prove that they were made from 
Napier's own papers. "Thetitle, which is written on the first leaf, 
and is'also in Robert Napier's writing, runs thus:—‘‘ The Baron of 
Merehiston his booke of Arithmeticke and Algebra. Fer Mr 
Henrie Briggs, Professor of Geometrie at Oxforde.” 

These treatises were probably compesed before Napier had 
invented the logarithms or any ef the apparatuses described in the 
Rabdologia ; for they contain ne allusion to the principle of loga- 
rithms, even where we should expect to find such a reference, and 
the one solitary sentence where the Raldologia is mentioned (‘sive 
omnium facillime per ossa Rhabdologiz nestre") was no deubt 
added afterwards. It is worth while to notiee that this reference 
occurs in a chapter ‘‘ De Multiplicationis ct Partitionis compendiis 
miscellaneis," which, supposing the treatise to have been written in 
Napier's younger days, may have been his earliest production on a 
subjeet over which his subsequent labours were to exert so enormous 
an influence. 

Napier uses abundantes and defective for positive and negative, 
defining them as meaning greater or less than nothing (*' Abun- 
dantes sunt quantitates majores nihilo: defectivze sunt quantitates 
minores nihilo"). The same definitions occur also in the Canon 
Mirifieus (1614), p. 5:—*' Logarithmos sinuum, qui semper majores 
nihilo sunt, abundantes vocamus, et hoc signo +, aut nullo preno- 
tamus. Logarithmos autem minores nihilo defectivos vocamus, 
prenotantes cis hec signum —." Napier may thus have been the 
first to use the expression ‘‘ quantity less than nothing.” Me uses 
**radieatum " for power ; for root, power, exponent, his words are 
radix, radieatum, index, 

Apart from the interest attaching to these manuscripts as the 
work of Napier, they possess an independent value as affording 
evidence of the exact state of his algcbraical knowledge at the time 
when logarithms were invented. There is nothing to show whether 
the transcripts were sent to Briggs as intended and returned by him, 
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or whether they were net sent to him. Among the Merchiston 
papers is a thin quarte volume in Robert Napier's writing centain- 
ing a digest of the principles of alchemy; it is addressed to his son, 
and on the first leaf there are directions that it is to remain in his. 
charter-chest and be kept secret except from a few. This treatise 
and the transcripts seem to be the only manuscripts which have 
escaped destruction. 

The principle of ‘‘ Napier’s bones” may be easily explained by 

imagining ten rectangular slips of cardboard, each divided into 
nine squares. In the top squares of the slips the ten digits are 
written, and eaeh slip contains in its 
nine squares the first nine multiples 
of the digit which appears in the top 
square. With the exception of the top 
squares, every square is divided into 
two parts by a diagonal, the units being 
written on one side and the tens on 
the other, so that when a multiple con- 
sists ef two figures they are separated by 
the diagonal. Fig. 1 shows the slips 
corresponding te the numbers 2, 0, 8, 5 
placed side by side in contact with one 
another, and next to them is placed an- 
other slip containing, in squares without 
diagonals, the first nine digits. The 
slips thus placed in contaét give the 
multiples of the number 2085, the digits 8 | 
in each parallelogram being added to- ~ 
gether; for example, corresponding to APAN 
the number 6 on the right hand slip, we : 
have 0, 84-3, 0+4, 2, 1; whence we find Fig. 1. 
0, 1,5, 2,1 as the digits, written backwards, of 6 x 2085. The use 
of the slips for the purpose of multiplication is now evident ; thus 
to multiply 2085 by 736 we take out in this manner the multiples 
corresponding to 6, 3,7, and set down the digits as they are ob- 
tained, from right to left, shifting them back ene place and adding 
up the columns as in ordinary inultiplieation, viz., the figures as 
written down are— 


12510 
6255 
14595 


1534560 

Napier's rods er bones consist of ten oblong pieces of wood or 
ether material with square ends. Each of the four faces of each rod 
contains multiples of one of the nine digits, and is similar to one of 
the slips just described, the first rod containing the multiples of 
0, 1, 9, 8, the second of 0, 2, 9, 7, the third of 0, 3, 9, 6, the fourth 
of 0, 4, 9, 5, the fifth of 1, 2, 8, 7, the sixth of 1, 3, 8, 6, the 
seventh of 1, 4, 8, 5, the eighth of 2, 3, 7, 6, 
the ninth ef 2, 4, 7, 5, and the tenth of 3, 4, 
6, 5. Each rod therefore contains on two of 
its faces multiples of digits whieh are com- 
plementary to those on the ether two faces; 
and the multiples of a digit and of its comple- 
ment are reversed in pesition. The arrauge- 
ment of the numbers on the reds will be 
evident from fig. 2, which represents the four 
faces of the fifth bar. The set of ten reds is 
thus equivalent to four sets of slips as described 
above, and by their means we may multiply 
every number less than 11,111, and also any 
number (consisting of course of not more than 
ten digits) which can be formed by the top 
digits of the bars when placed side by side. 
Of course two sets of rods may be used, and by 
their means we may multiply every number 
less than 111,111,111, and so on. It will be 
noticed that the rods only give the multiples 
of the number which is te be multiplied, er of 
the diviser, when they are used for division, and it is evident that 
they would be of little use to any ene who knew the multiplication 
table as far as 9x9. In multiplications or divisions of any length 
it is generally convenient to begin by forming a table of the first 
nine multiples of the multiplicand er divisor, and Napier's bones 
at best merely previde such à table, and in an incomplete form, for 
the additions of the two figures in the same parallelogram have to be 
performed each time the rods are used. The Rabdologia attracted 
more general attention than the logarithins, and there were several 
editions on the Continent. An Italian translation was published 
by Locatello at Verona in 1623, and a Duteh translation by De 
Decker at Gouda in 1626. Ursinus published his Rhabdologia 

'eperiana at Berlin in 1623, and the Rabdologia itself was reprinted 
at Lyens in 1626. Nothing shows more clearly the rude state of 
arithmetieal knowledge at the beginning of the 17th century than 
the universal satisfaction with which Napier's invention was wel- 
comed hy all classes and regarded as a real aid to caleulation. 
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Napier also describes in the Rabdologia two other larger rods to 
facilitate the extraction of square and cube roots. 
logia the rods are called ‘‘virgule,” but in the passage quoted 
above from the manuscript on arithmetic they are referred to as 
** bones” (ossa). . 
Besides the logarithms and the caleulating rods or bones, Napier's 
name is attached to certain rules and formule in spherical trigono- 
metry. ‘ Napier’s rules of circular parts,” which include the com- 
plete system of formule for the solution of right-angled triangles, 
may be enunciated as follows. Leaving the right angle out of con- 
sideration, the sides including the right angle, the complement of the 
hypotenuse, and the complements of the other angles are called the 
circular parts of the triangle. Thus there are five circular parts, 
a, b, 90°—A, 90°—e, 90°—B, and these are supposed to be arranged 
in this order (Z.c., the order in which they occur in the triangle) 
round a circle. Selecting any part and calling it the middle part, 
the two parts next. it are called the adjacent parts, and the 
remaining two parts the opposite parts. The rules then are— 
sine of the middle part = product of tangents of adjacent parts 
= product of cosines of opposite parts. 
These rules were published in the Canon Mirificus (1614), and 
Napier has there given a figure, and indicated a method, by means 
of which they may be proved directly. The rules are curious and 
interesting, but of very doubtful utility, as the formule are best 
remembered by the practical calculator in their unconnected form. 
** Napier’s analogies” are the four formule— 


tan (A+B) = Se cot C, 
tan3(A—B) "CD cot4C ; 
tnpa) p tan he, 
tani(a-— b) TY) tanic. 


They were first published after his death in the Constructio among 
the formule in spherieal trigonometry, which were the results of his 
latest work. Robert Napier says that these results would have 
been reduced to order and demonstrated consecutively but for 
his father's death. Only one of the four analogies is actually 
given by Napier, the other three being added by Briggs in the 
remarks which are appendel to Napier's results. The work left 
by Napier is, however, rough and unfinished, and it is uncertain 
whether he knew of the other formule or net. They are, however, 
so simply deducible from the results he has given that all the four 
analogies may be properly called by his name. An analysis of the 
formule contained in the Descriptio and Comnstructio is given by 
Delambre in vol. i. of his Z/istoire de V Astronomie moderne, 

To Napier seems to be due the first use of the decimal point in 
arithmetic. Decimal fractions were first introduced by Stevinus in 
his tract La Disme, published in 1585, but he used cumbrous 
exponents (numbers enclosed in eircles) to distinguish the different 
denominations, primes, seconds, thirds, &c. Thus, for example, he 


would have written 123456 as 123(0)4(1)5(2)6(3). In the Rab- 


dologia Napier gives an ‘‘ Admonitio pro Decimali Arithmetica," in 
which he commends the fractions of Stevinus and gives an example 
of their use, the division of 861094 by 432. The quotient is written 
1993,273 in the work, and 1993,2'7"3'"' in the text. This single 
instance of the use of the decimal point in the midst of an arith- 
metical process, if it stood alone, would not suffice to establish a 
claim fer its introduction, as the real introducer of the decimal 
point is the person who first saw that a point or line as separator 
was all that was required to distinguish between the integers and 
fractions, and used it asa permanent notation and not merely in the 
course of performing an arithmetical operation. The decimal point 
is, however, used systematically in the Constructio (1619), there 
being perhaps two hundred decimal points altogether in the book. 
The decimal point is defined on p. 6 of the Constructio in the 
words :—‘‘In numeris periodo sic in se distinctis, quiequid post 
periodum notatur fractio est, cujus denominator est unitas cum tot 
cyphris post se, quot sunt figure: post periodum. Ut 10000000°04 
valet idem, quod 10000000;45. Item 25:803, idem quod 25,4935. 
Item 9999998:0005021, idem valet quod 9999998 1,5554, & sic de 
cæteris.” On p. 8, 10:502 is multiplied by 3:216, and the result 
found to be 33:774432; and on pp. 23 and 24 occur decimals not 
attached to integers, viz., 49099712 and *0004950. These examples 
show that Napier was in possession of all the conventions and attri- 
butes that enable the decimal point to complete so symmetrically 
our system of notation, viz., (1) hesaw that a point or separatrix was 
quite enough to separate integers from decimals, and that no signs 
to indieate primes, seconds, &c., were required ; (2) he used ciphers 
after the decimal point and preceding the first significant figure; 
and (3) he had no objection to a decimal standing by itself without 
any integer. Napier thus had complete command over decimal 
fractions, and understood perfectly the nature of the decimal point. 
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Briggs also used decimals, but in a form not quite so convenient as 
Napier. Thus he prints 63:0957379 as 630957379, viz., he prints a 
bar under the decimals; this notation first appears without any 
explanation in his ** Lucubrationes” appended to the Constructio. 
Briggs used the notation all his life, but in writing it, as appears 
from manuscripts of his, he added also a small vertical line just 
high enough to fix distinctly which two figures it was intended to 
separate: thus he might have written 6309057379. The vertical line 
was printed by Oughtred and some of Briggs’s successors. It was a 
long time before decimal arithmetic came into general use, and all 
through the 17th century exponential marks were in common use. 
There seems but little doubt that Napier was the first to make use of 
a decimal separator, and it is curious that the separator which he 
used, the point, should be that which has been ultimately adopted, 
and after a long period of partial disuse. 

The hereditary office of king's poulterer (Pultrie Regis) was for 
many generations in the family of Merchiston, and descended to 
John Napier. The office, Mr Mark Napier states, is repeatedly 
mentioned in the family charters as appertaining to the ''pultre 
landis" near the village of Dene in the shire of Linlithgow. The 
duties were to be performed by the possessor or his deputy ; and the 
king was entitled to demand the yearly homage of a present of 
poultry from the feudal holder. The pultrelands and the office 
were sold by John Napier in 1610 for 1700 marks. It has been 
erroneously asserted that Napier dissipated his means ; there is no 
truth in this statement. With the sole exception of the pultre- 
lauds all the estates he inherited descended undiminished to his 
posterity. : 

With regard to the spelling of the name, Mr Mark Napier states 
that among the family papers there exist a great many documents 
signed by John Napier. His usual signature was **Jhone Neper,” 
but in a letter written in 1608, and in all deeds signed after that 
date, he wrote **Jhone Nepair." His letter to the king prefixed to 
the Plaine Discovery is signed '*John Napeir.” His own chil- 
dren, who sign deeds along with him, use every mode except Napier, 
the form now adopted by the family, and whieh is comparatively 
modern. In Latin he always wrote his name ''Neperus" The 
form ‘‘Neper” is the oldest, as John, third Napier of Merchiston, 
so spelt it 1n the 15th century. 

Napier frequently signed his name ‘‘Jhone Neper, Fear of Mer- 
chiston.” He was ‘‘ Fear of Merchiston ” because, more majorum, 
he had been invested with the fee of his paternal barony during the 
lifetime of his father, who retained the liferent. He has been some- 
times erroneously called “ Peer of Merchiston,” and in the 1645 
edition of the Plaine Discovery he is so styled, probably by a 
misprint (sec Mr Mark Napier’s Memoirs, pp. 9 and 173, and Libri 
qui supersunt, p. xciv). 

Napier’s home at Merchiston is thus described by Sir Walter 
Scott in his Provincial Antiquitics of Scotland :—'* This fortaliee 
is situated upon the ascent, and nearly upon the summit of the 
eminence called the Borough-moor-head, within a mile and a half 
of the city walls. In form it is a square tower of the 14th or 15th 
century, with a projection on one side. The top is battlemented, 
and within the battlements, by a fashion more commen in Scotland 
than in England, arises a small building with a steep roof, like a 
stone cottage erected on the top of the tower. . . The celebrated 
John Napier of Merchiston was born in this weather-beaten tower ; 
and a small room in the summit is pointed outas the study in which 
he secluded himself while engaged in the mathematical researches 
which led to his great discovery. The battlements of Merchiston 
tower command an extensive view of great interest and beauty.” 
There is a view of Merchiston tower in Mr Mark Napier’s Memoirs 
of John Napier, and in the Libri quà supersunt. 

One well-known character of the time, Dr Richard Napier, was 
cousin to John Napier. The eldest son of Alexander, sixth Napier of 
Merchiston, was Archibald, the father of John Napier ; his second 
son, named Alexander, settled at Exeter, and married an English 
lady by whom he had two sons, the eldest of whom, Robert, was the 
merchant, mentioned in the note near the beginning of this article 
as having been created a baronet. The second son was a fellow of 
Exeter College, Oxford, and became rector of Lynford, Buckingham- 
shire. He was a friend and pupil of Dr Simon Forman, a well- 
known Rosicrucian adept of the time, and at his death became the 
possessor of his secret manuscripts. Dr Richard Napier, who was 
more of a physician than a divine, was a great pretender to astro- 
logy, necromancy, and magical cures. There is a portrait of him in 
the Ashmolean Museum, Oxford (engraved in Mr Mark Napier's 
Memoirs), which is interesting on aecount of the similarity of some 
of the features to those of John Napier. It does not appear that 
there was ever any friendship or correspondence between John 
Napier and Richard Napier. 

In 1787 An Account of the Life, Writings, and Inventions of John Napier of Mer- 
chiston was published at Perth by David Stewart, earl of Buehan, and Walter 
Minto, LL.D. It is a quarto work of one hundred and thirty-four pages, only 
twelve of which relate to the life of Napier, the rest being devoted to a careful 
explanation of the contents of his works. The particulars given of Napier's life 


are very scanty, but, such as they are, they form the source frcm which nearly 
all the notices of Napicr which have appeared since have been drawn, The work 
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has also given rise to the impression that there was but little chance of further 
information being obtained with respect to Napier's life. In 1834 Mr Mark 
Napier published bis Memoirs of John Napier of Merchiston, his Life, Lineage, 
and Times, with a History of the Invention of Logarithms, a large quarto 
yolume of five hundred and thirty-four pages. Mr Mark Napier, who had 
already devoted great attention to the history of Scotland with speeial reference 
to the families of Lennox and Napier, had full access to all the eharters and 
papers in the possession of the family, and he spared no pains in examining every 
document and investigating every point which seemed likely to throw light upon 
the life of Napler and the cireumstances amidst which his life was passed. The 
work contains a vast mass of general information relating to Napier and his rela- 
tives, and the people with whom he was brought into contact, besldes much eol- 
lateral matter which serves to illustrate the state of the country at the time. The 
facts relating to Napier's own life are so interwoven with theother contents of the 
volume,and the work is so large, that in the absence of an index it ls very difficult 
to extract the comparatively small portion that relates to Napier himself. From 
this work, wbich ls the sole authority upon the private events of Naplers life, all 
the facts given In this article with respect to his descent and personal history have 
been derived. In 1839 Mr Mark Napier eompleted his labonrs by editing Napler's 
unpublished manuseripts, of whieh he had only been able to give a résumé In the 
Memoirs, and to this he prefixed an introduction, the greater part of which, how- 
ever, is included In the Memoirs. Three different portraits of Napier are known 
to be in existence; one was engraved as the frontispicce to the earl of Buehan's 
Account, and another forms the frontispiece to the Memoirs. There Is also an 
engraving of Napier in Lilly's Life and Times (1822). Foran account of the eon- 
tents of Napler's mathematical works and their place in the history of science, the 
reader l; referred to Delambre's Histoire de l'Ástronomie moderne. 

It may be useful to give, in eoncluslon, a list of Napier's works with a brief state- 
ment of the contents of each. The works published in his lifetime are—(1) The 
Ptaine Discorery (1593), containing an interpretation of the Book of Revelation ; 
(2) the Canonis Mirifici Logarithmorum Descriptio, containing the first announce- 
mént of the invention of logarithmsand a table of log slnes, also the rules of cireu- 
lar parts; (2) the Rabdologia (1617), contalning the deseription of Napier's bones, 
the promptuary, and the method of local arithmetic, —all three designed for the 
simplification of multiplicatlons and divisions. The posthumous works are—(1) the 
Canonis Mirifici Logarithmorum Constructio (1619), edited by his son Robert, con- 
taining an account of the mode of construction of the canon, and Napier's 
analogies; this book Is the first in which the decimal point was systematically 
employed ; (2) the treatise De Arte Logistica, edited by Mr Mark Napier In 1839, 
containing treatises on arithmetie and algebra, transeribed from Napler's notes by 
his son Robert. (J. W. L. G.) 


NAPIER, Sır WirLiAM Francis PATRICK (1785-1860), 
the third son of Colonel and Lady Sarah Napier, and 
brother of Sir Charles and Sir George Napier, was born 
at Cellbridge, near Dublin, on the 17th of December 1785. 
He became an ensign in the Royal Irish Artillery in 1800, 
but at once exchanged into the 62d, and was put on half- 
pay in 1802. He was afterwards made a cornet in the 
Blues by his uncle the duke of Richmond, and exchanged 
into the 52d regiment. He obtained a company in a West 
India regiment, but exchanged again into the 43d when 
it was being trained at Shorncliffe under Sir John Moore, 
who took Napier into special favour, and won his ever- 
lasting gratitude. He served in Denmark, and was present 
at the engagement of Kioge, and, his regiment being shortly 
afterwards sent to Spain, he bore himself nobly through 
the retreat to Corunna. In 1809 he became aide-de-camp 
to his uncle in Ireland, but joined the 43d when ordered 
again to Spain. With the light brigade (the 43d, 52d, 
and 95th) under the command of General Craufurd, he 
marched to Talavera in the famous forced march which he 
has described in his //istory, and had a violent attack of 
pleurisy on the way. He, however, refused to leave Spain, 
was wounded on the Coa, and shot near the spine at Cazal 
Nova. His conduct was so conspicuous during the pur- 
suit of Masséna after he left the lines of Torres Vedras 
that he as well as his brother George was recommended 
for a brevet majority. He became brigade major, was 
present at Fuentes d'Onor, but had so bad an attack of 
ague that he was obliged to return to England. In 
England he fell in love with and married Caroline Fox, 
the daughter of General Henry Fox, with whom Moore had 
been in love in Sicily. Three days after his marriage he 
again started for Spain, and was present at the storming 
of Badajoz, where his great friend Colonel M‘Leod was 
killed. In the absence of the new lieutenant-colonel he 
took command of the 43d regiment, and commanded it at 
the battle of Salamanca. After a short stay at home he 
again joined his regiment at the Pyrenees, and did his 
greatest military service at the battle of the Nivelle, where, 
with instinctive military insight, he secured the most 
strongly fortified part of Soult’s position, practically without 
orders, He served with his regiment at the battles of the 
Nive, Orthes, and Toulouse. For his services he was made 
brevet lieutenant-colonel, and one of the first C.B.’s. Like 
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his brother Charles he then entered the military college at 
Farnham. He commanded his regiment in the army of 
occupation in France until 1819, when he retired on half- 
pay. As it was impossible for him to live on his half-pay 
with a wife and family, he determined to become an artist, 
and took a house in Sloane Street, where he studied with 
George Jones, the academician. The years he had spent in 
France he had occupied in improving his general education, 
for it will hardly be believed that the author of the L/istory 
of the War in the Peninsula could not spell or write respect- 
able English till that time. But his career was to be great 
in literature, not in art. The tendency appeared in an 
able review of Jomini in 1821, and in 1823 Mr Bicker- 
steth, afterwards Lord Langdale, suggested to him the 
expediency of writing a history of the Peninsular War. 
For some time he did not take kindly to the suggestion, 
but at last determined to become an author in order to 
defend the memory of Sir John Moore, and to prevent the 
glory of his old chief being overshadowed by that of 
Wellington. The duke of Wellington himself gave him 
much assistance, and handed over to him the whole of 
Joseph Bonaparte's correspondence which had been taken 
at the battle of Vittoria; this was all in cipher, but Mrs 
Napier, with great patience, discovered the keys. In 1828 
the first volume of the Z/istory appeared, and it was at once 
seen that the great deeds of the Peninsular War were about 
to be fitly commemorated. The excitement which followed 
the publication of each volume is proved by the innumer- 
able pamphlets issued by those who believed themselves 
to be attacked, and by personal altercations with many 
distinguished officers. But the success of the book was 
proved still more by the absence of competition than by 
these bitter controversies. The histories of Southey and 
Lord Londonderry fell still-born, and Sir George Murray, 
who had determined to produce the history, gave up the 
attempt in despair. This success was due to a combina 
tion of qualities which have justly secured for Napier the 
title of being the best military historian England has 
produced. The best military histories have always been 
written by eye-witnesses. It is impossible for a new 
generation to analyse the military combinations and under- 
stand the minute facts which account for the winning or 
losing of a battle, though it may often unravel political 
intrigues which were veiled to the eyes of contemporaries. 
Napier added to this qualification a wonderful insight into 
the nature of war, and was able to describe and understand 
the movements and feelings of the French as well as of the 
army in which he himself served. But neither contem- 
porary knowledge nor military ability could have made his 
History memorable without a peculiarly appropriate literary 
style. He knew well how to mingle passages relating to 
individuals with descriptions of military movements, and 
how to relieve the dryness of details by an occasional glance 
at more extended subjects. He possessed an enthusiastic 
admiration for nearly all the heroes whose deeds he touched 
on. His admiration for Napoleon was only second to that 
for Moore, and he could feel for Soult in defeat as well as 
for Wellington in the hour of victory. When in 1810 the 
last volume of the History was published, his fame not 
only in England but in France and Germany was safely 
established. His life during these years had been chiefly 
absorbed in his //istory, but he had warmly sympathized 
with the movement for political reform which was agitating 
England. The Radicals of Bath pressed him to sit for 
their city, and it was commonly reported that if the re- 
formers had found it necessary to resort to force Colonel 
Napier would have been their commander-in-chief. In 
1842 he was promoted major-general, and had given him 
the lieutenant-governorship of Guernsey. Here he found 
plenty of occupation in controlling the relations between 
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the soldiers and the inhabitants, and also found time to 
propound a complete scheme of reform for the govern- 
ment of the island. While he was at Guernsey his brother 
Charles had conquered Sind, and the attacks made on the 
policy of that conquest brought William Napier again into 
the field of literature. In 1845 he published his Zistory 
of the Conquest of Scinde, and in 1851 the corresponding 
History of the Administration. of Scinde—books which in 
style and vigour rivalled the great //istory, but which, 
being written for controversial purposes, are not likely to | 
maintain such an enduring popularity. In 1847 he re- 
signed his governorship, and in 1848 was made a K.C.D., 
and settled at Scinde House, Clapham Park. His time 
was fully occupied in defending his brother, in revising 
the numerous editions of his Z/éstory which were being 
called for, and in writing letters to the 7'/ es on every con- 
ceivable subject, whether military or literary. | 
is the more astonishing when 
it is remembered that he never 
recovered from the effects of the 
wound he had received at Cazal 
Nova, and that he often had to lie 
on his back for months together. 
His domestic life was shadowed by 
the incurable aflliction of his only 
son, and when his brother Charles 
died in 1853 the world seemed to 
be darkening round him. He de- 
voted himself to writing the life 
of that brother, which appeared in 
1857, and which is in many re- 
spects hismost characteristic book. 
In the end of 1853 his younger 
brother, Captain Henry Napier, 
R.N., the historian of Florence, 
died, and in 1855 his brother Sir 
George. Inspired by his work, he 
lived on till the year 1860, when, 
broken by trouble, fatigue, and 
ill-health, he died (on February 
12) at Clapham. 

As a military historian Sir William 
Napier is incomparably superior toany 
other English writer, and his true com- 
peers are Thucydides, Cæsar, and Davila. All four had been soldiers 
in the wars they describe; all four possessed a peculiar insight into 
the mainsprings of action both in war and peace ; and all four pos- 
sessed a peculiar and inimitable style. Napier always wrote as if he 
was burning with an inextinguishable desire to express what he was 
feeling, which gives his style a peculiar spontaneity, and yet he 
rewrote the first volume of his History no less than six times. 
His descriptions of sieges and of battles are admirable by them- 
selves, and his analyses of the peculiarly intricate Spanish intrigues 
are even more remarkable, while the descriptions and analyses are 
both lit up with flashes of political wisdom and military insight. 
It is to be noted that he displays the spirit of the partisan, even 
when most impartial, and defends his opinions, even when most 
undoubtedly true, as if he were arguing some controverted question. 
If his style was modelled on anything, it was on Cæsar’s comment- 
aries, and a thorough knowledge of the writings of the Roman 
general will often explain allusions in Napier. The portraits of 
Sir John Moore and Colonel M‘Leod, and the last paragraphs 
descriptive of the storming of Badajoz, may be taken as examples 
of the great natural eloquence which arose from the loving recol- 
lection of friends, or the deep impression made by a most terrible 
scene upon his vivid imagination. 


For Sir William Napier’s life, see his Life and Letfers, edited by the Right 
Honourable H. A. Bruce (now Lord Aberdare), 2 vols., 1862. The dates of his 
books are given above. The edition of the HMisiory published in 1851 is the 
best, and contains the answers to various criticisms which sum up the contro- 
versles arising from statements in the work, The French translation is by Count 
Mathieu Dumas. (II. M. 8. 


NAPLES (Ital. Napoli, Gr. and Lat. Neapolis), formerly 
the capital of the kingdom of the Two Sicilies, and since 
1860 the chief town of a province in the kingdom of Italy, 
is the largest and most populous city in the country, and 
disputes with Constantinople the claim of occupying the 
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most beautiful site in Europe. It is situated on the 
northern shore of the Day of Naples (Sinus Cumanus), in 
40° 52' N. lat. and 14° 15’ 45" E. long. as taken from 
the lighthouse on the mole. By rail it is distant 161 miles 
from Rome. 

No other place in the world combines within the same 
compass so much natural beauty with so many objects of 
interest to the antiquary, the historian, and the geologist 
as the Bay of Naples. Its circuit is about 35 miles from 
the Capo di Miseno on the north-west to the Punta 
della Campanella on the south-east, or more than 52 miles 
if the islands of Ischia, at the north-west, and of Capri, at 
the south entrance, be included. At its opening between 
these two islands it is 14 miles broad; and from the 
opening to its head at Portici the distance is 15 miles. It 
affords good anchorage, with nearly 7 fathoms water, and 
is well sheltered, except from winds which blow from 
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Environs of Naples. 


points between south-east and south-west. 
perceptible tide of nearly 9 inches. 

On the north-east shore of the bay, east of Naples, is an 
extensive flat, forming part of the ancient Campania Felis, 
and watered by the small stream Sebeto and by the Sarno, 
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which formerly flowed by Pompeii. From this flat, 
between the sea and the range of the Apennines, rises 
Vesuvius, at the base of which, on or near the sea-shore, are 
the town-like villages of San Giovanni Teduccio, Portici, 
Resina, Torre del Greco, Torre dell’ Annunziata, &c., and 
the classic sites of Herculaneum and Pompeii At the 
south-east extremity of the plain, 3 miles beyond the outlet 
of the Sarno, a great offshoot of the Apennines, branching 
from the main range near Cava, and projecting as a 
peninsula more than 12 miles west, divides the Bay of 
Naples from the Day of Salerno (Sinus Pastanus) and 
ends in the bold promontory of the Punta della Campanella 
(Promontorium. Minerva), which is separated by a strait of 
4 miles from Capri. On the north slope of this peninsula, 
where the plain ends and the coast abruptly bends to the 
west, stands the town of Castellammare, near the site of 
Stabim, at the foot of Monte Sant’ Angelo, which rises 
suddenly from the sea to a height of 4722 feet. Farther 
west, and nearly opposite to Naples across the bay, are 
Vico, Meta, Sorrento, Massa, and many villages. 

The north-west shore of the bay, to the west of Naples, 
is more broken and irregular. The promontory of Posillipo, 
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which projects due south, divides this part of the bay into 
two smaller bays—the eastern, with the city of Naples, 
and the western, or Bay of Baiæ, which is sheltered from 
all winds. A tunnel through the promontory, 2244 feet 
long, 21 feet broad, and in some places as much as 70 feet 
high, possibly constructed by Marcus Agrippa in 27 B.C., 
forms the so-called grotto of Posillipo; at the Naples 
end stands the reputed tomb of Virgil. Beyond Posil- 
lipo is the small island of Nisida (Nesis); and at a 
short distance inland are the extinct craters of Solfatara 
and Astroni, and the Lake of Agnano. Farther west, 
on a tongue of land, stands Pozzuoli (Puteoli); and 
beyond it, round the Bay of Bais, are Monte Nuovo, a 
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hill thrown up in a single night in September 1538 ; the 
classic site of Baise; the Lucrine Lake; Lake Avernus ; 
the Lake of Fusaro (Acherusia Palus); the Elysian 
Fields; and the port and promontory of Misenum. Stil 
farther to the south-west lie the islands of Procida (Pro- 
chyta) and Ischia! (Pithecusa, ZEnaria, or Inarime), which 
divide the Bay of Naples from the extensive Bay of Gaeta. 

The eity of Naples is built at the base and on the slopes 
of a range of volcanic hills, and, rising from the shore like 
an amphitheatre, is seen to best advantage from the water. 
From the summit occupied by the castle of St Elmo a 
transverse ridge runs south to form the promontory of 
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Plan of Naples. 


Churches. 
1. S. Marla del Carmine. 
2. S. Annunziata. 


3. Cathedraland S. Resti- 
tuta. 
4. S, Filippo Neri. 


5, S. Domenico Maggiore. 
8. S. Chiara. 
10. S. Martino, 


erescents. The west2rn crescent, known as the Chiaja ward, 
though merely a long and narrow strip between the sea 
and Vomero hill, is the fashionable quarter most affected 
by foreign residents and visitors. A fine broad street, the 
Riviera di Chiaja, commenced in the close of the 16th 
century by Count d’Olivares, and completed by the Duke 
de Medina Celi (1695-1700), runs for a mile and a half 
from east to west, ending in the quarter of Mergellina and 
Piedigrotta at the foot of the hill of Posillipo. In front 
lie the Villa Nazionale (Reale) publie gardens, the chief 
promenade of the city, which were first laid out in 1780, 
and have been successively extended in 1807, in 1834, and 
under the new régime; and the whole edge of the bay 


13. S. Francesco di Paola. | 7. Teatro Mercadante. 


12. Teatro S. Carlo. 
Theatres. t as Nuoro. lt. ,, Sannazaro. 

6. Teatro Bellini. 11. ,, &S.Caiino. 

from the Castel dell’ Ovo to Posillipo is lined by a massive 
embankment and carriage-way, the Via Caracciolo, con- 
structed in 1875-81. The eastern crescent includes by far 
the largest as well as the oldest portion of Naples—the 
ports, the arsenal, the principal churches, &e. The main 
thoroughfare is the Toledo (as it is still popularly called, 
though the official name is Via di Roma), which runs almost 
due north from the Piazza (Largo) del Plebiscito in front 
of the Palazzo Reale, till, as Strada Nuova di Capodimonte, 


1 Since the article IscHIA (g.v.) was written the island has been 
visited by another severe shock of earthquake (July 28, 1883), which 
completely ruined Casamicciola, Forio, Lacco Ameno, and Serrara 
Fontana, and destroyed about 2800 people. 
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crossing the Ponte della Sanità (constructed by Murat 
across the valley between Santa Teresa and Capodimonte), 
it reaches the gates of the Capodimonte palace. A new 
drive, Corso Vittorio Emmanuele, winds along the slopes 
behind the city from the Str. di Piedi (at the west end of 
the Riv. di Chiaja) towards the continuation of the Toledo. 
'The character of the shore of the eastern crescent is being 
rapidly altered by the new harbour works: about the 
middle of the curve lies the new Villa del Popolo, or 
People’s Park, constructed on land reclaimed from the bay. 

The streets of Naples are generally well-paved with lava 
or volcanic basalt, which, however, renders them both noisy 
and slippery for horses. Side-pavements, where they exist, 
are usually narrow. In the older districts there is a count- 
less variety of narrow gloomy streets, many of them steep. 
The houses throughout the city are more remarkable for 
their size and the solidity of their construction than for 
taste and elegance. They are mostly five or six stories 
high, are covered with stucco made of a kind of pozzuo- 
lana which hardens by exposure, and have large balconies 
and flat roofs frequently ornamented with flowers, shrubs, 
and small trees planted in boxes filled with earth. The 
castle of St Elmo (St Ermo, St Erasmus), which dominates 
the whole city, had its origin in a fort (Belforte) erected 
by King Robert the Wise in 1313. The present building, 
with its rock-hewn fosses and massive ramparts, was con- 
structed by Don Pedro de Toledo at the command of 
Charles V. in 1535, and was long considered practically 
impregnable. Damaged by lightning in 1857, it was after- 
wards restored, but it is no longer used for defensive pur- 
poses. Ona small island (I. del Salvatore, the Alegaris of 
Pliny) now joined to the shore at the foot of the Pizzo- 
faleone by an arch-supported causeway 800 feet long, 
stands the Castel dell’ Ovo (so called from its shape, 
though medieval legend associates the name with the 
enchanted egg on which the magician Virgil made the 
safety of the city to depend), which, dating from 1154, 
was for several centuries a place of great strength. The 
walls of its chapel were frescoed by Giotto; but the 
whole building was ruined by Ferdinand IL. in 1495, and 
had to be restored in the 16th century. Castel Nuovo, a 
very picturesque building constructed near the harbour in 
1283 by Charles I. of Anjou, contains between the round 
towers of its fagade the triumphal arch erected in 1470 to 
Alphonso L, and numbers among its chambers the Gothic 
hall of Giovanni Pisano in which Celestine V. abdicated 
the papal dignity. Castel ¢del Carmine, founded by 
Ferdinand L in 1484, was occupied by the populace in 
Masaniello’s insurrection, was used as a prison for the 
patriots of 1796, and became municipal property in 1878. 
The royal palace, begun in 1600 by the Count de Lemos, 
from designs by Domenico Fontana, partly burned in 1837, 
and since repaired and enlarged by Ferdinand IL, is an 
enormous building with a sea frontage of 800 feet, and a 
main facade 554 feet long and 95 feet high, exhibiting 
the Doric, Ionic, and Composite orders in its three stories. 
On their visits to Naples, Kings Victor Emmanuel and 
Humbert have usually preferred the suburban palace of 
Capodimonte, begun by Charles III. and completed by 
Ferdinand IL Naples is the see of a Roman Catholic 
archbishop, always a cardinal. The cathedral has a chapter 
of thirty canons, and of the numerous religious houses 
formerly existing thirteen have in whole or in part 
survived the suppression in 1868. "The city is divided 
into forty-seven parishes (the boundaries of which are 
administrative and not topographical, so that different 
stories of the same house are sometimes in different 
parishes), and there are 257 Roman Catholic churches 
and 57 chapels. Most of the churches are remarkable 
rather for richness of internal decoration than for archi- 
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tectural beauty. The cathedral of St Januarius, occupy- 
ing the site of temples of Apollo and Neptune, and still 
containing some of their original granite columus, was 
designed by Nicola Pisano, and erected between 1272 and 
1316. Owing to frequent restorations occasioned by 
earthquakes, it now presents an incongruous mixture of 
different styles. The general plan is that of a basilica 
with a nave and two (Gothie vaulted) aisles separated by 
pilasters. Beneath the high altar is a subterranean chapel 
containing the tomb of St Januarins (San Gennaro), the 
patron saint of the city ; in the right aisle there isa chapel 
(Cappella del Tesoro) built between 1608 and 1637 in 
popular recognition of his having saved Naples in 1527 
“from famine, war, plague, and the fire of Vesuvius”; and 
in a silver tabernacle behind the high altar of this chapel 
are preserved two phials partially filled with his blood, the 
periodical liquefaction of which forms a prominent feature 
in the religious life of the city (see JANUARIUS) Acces- 
sible by a door in the left aisle of the cathedral is the 
church of Sta Restituta, a basilica of the 7th century, and 
the original cathedral. Santa Chiara (14th century) is 
interesting for a fresco ascribed to Giotto (at one time there 
were many more), and monuments to Robert the Wise, his 
queen Mary of Valois, and his daughter Mary, empress of 
Constantinople. San Domenico Maggiore, founded by 
Charles IT. in 1285, but completely restored after 1445, 
has an effective interior particularly rich in Renaissance 
sculpture. In the neighbouring monastery is shown the 
cell of Thomas Aquinas. San Filippo Neri or dei 
Gerolomini, erected in the close of the 16th century, has 
a white marble facade and two campaniles, and contains 
the tombstone of Giambattista Vico. Sta Maria del Parto, 
in the Chiaja, occupies the site of the house of Sannazaro, 
and is named after his poem De Partu Virginis. San 
Francesco di Paola, opposite the royal palace, is an imita- 
tion of the Pantheon at Rome by Pietro Bianchi di Lugano 
(1815-37), and its dome is one of the boldest in Europe. 
The church of the Certosa (Carthusian monastery) of San 
Martino, on the hill below St Elmo's castle, has now 
become in name, as so many of the churches are in reality, 
a museum. Dating from the 14th century, and restored by 
Fonsega in the 17th, it is a building of extraordinary rich- 
ness of decoration, with paintings and sculpture by Guido 
leni Lanfranco, Caravaggio, D'Arpino, Solimene, Luca 
Giordano, and notably a Descent from the Cross by Ribera. 
One of the cloisters by Fonsega is particularly fine. A more 
ancient Christian monument than any of the convents or 
churches is the catacombs, which extend a great distance 
underground. The entrance is at the Ospizio dei Poveri 
di San Gennaro (see Schulze’s monograph, Jena, 1877). 


Of all the secular institutions in Naples none is more remarkable 
than the national museum, better known'as the Museo Borbonico. 
The building, begun in 1586 for cavalry barracks, and remodelled 
in 1615 for the university, received its present destination in 1790. 
Enriched by the Farnese collection, by all that was most valuable 
in Naples, and by everything that would bear removal from 
Herculaneum, Pompeii, Stabie, Puteoli, Pestum, &c., the museum 
is unique as a treasure-house of Roman and early Italian antiquities. 
The collection of Etruscan and ltalo-Greek vases is unsurpassed. 
Nor is the variety of objects greater than the artistic value of 
some of the items—such as the Farnese Hercules, the Farnese Bull 
(Amphion and Zethus binding Diree to its horns), the Dancing 
Faun (bronze), the statues of the Balbi (marble). For the rich 
libraries of Naples see vol. xiv. pp. 530, 548. The Club Alpino 
has a unique collection (25,000 volumes) of Vesuvian and seismo- 
graphical literature. . A 

The university of Naples is one ofthe oldest in Italy, having been 
founded by Frederick II. in the first half of the 18th century. It 
had fallen to insignificance under the Bourbons, but since 1860 
it has rapidly recovered. It comprises five faculties (literature and 
philosophy, jurisprudence, mathematics, natural science, and medi- 
eine), and is well equipped with zoological, mineralogical, and 
geological museums, a physiological institute, a cabinet of anthro- 
pology, botanical gardens, and an observatory on Mount Vesuvius 


190 


The students in 1882-3 numbered 3421. Originally erected in 1557 
for the use of the Jesuits, the university buildings are regarded as 
the best work of Marco di Pino; the quadrangle, surrounded by a 
simple but effective peristyle, contains statues of Pietro della Vigna 
(Frederick’s chancellor), Thomas Aquinas, Vico, aud Giordano 
Bruno. The famous zoological station at Naples, whose aquarium 
is the principal building in the Villa Nazionale, is not connected 
with the university ; it was founded in 1872 by Dr Dohrn, and has 
become one of the greatest centres of biological research in Europe. 
Its Mittheilungen began to be published in 1878, and a great work 
on the fauna and flora of the Gulf of Naples is in progress. The 
Royal Society of Naples, dating originally from 1756, was reconsti- 
tuted in 1861, and now comprises three ‘‘academies” or depart- 
ments, dealing respectively with the physical and mathematical 
sciences, the moral and political sciences, and literature, archeology, 
and the fine arts. The famous Accademia Pontaniana, founded in 
1471 by Ant. Panormita and J. J. Pontanus, was restored in 1809, 
and still exists. The royal school of Oriental languages (35 pupils 
in 1880) owes its existence to Matteo Ripa, who in 1732 estab- 
lished a college for Chinese missionaries with money which he had 
collected by visiting various European courts in company with 
ten or twelve young Chinamen. Since 1857 Ludovico da Casoria, 
relying on public subscriptions, has carried on a special college for 
the education of Africans (Coll. dei Mori a Capodimonte) The 
royal college of music, practically founded by Charles IIT. in 1760, 
and thus onc of the oldest as it is one of the most celebrated insti- 
tutions of its class, was re-established in 1879. It has a teaching 
staff of nearly forty persons, takes in boarders (50 Italians gratui- 
tously), and carries on a free day school for males and females. A 
large and beautiful building in Strada Fuori Porta Medina, erected 
in a Pompeian style by Francesco del Giudice, accommodates 
the royal institute for the encouragement of the natural and 
economical sciences, the royal technical institute (535 pupils), and 
the nautical institute (46 pupils) ; and in Str. del Salvatore there 
is a royal school of engineering with 250 pupils. Four technical 
schools are maintained by the municipality. The primary educa- 
tion of the people was so much neglected under the Bourbons that 
after twenty years of a better régime there were still 294,384 
persons in Naples who could neither read nor write. That some 
progress had been made was shown in 1881 by the fact that the 
number of persons under thirty years of age who could both read and 
write had increased from 79,224 in 1871 to 101,277. In 1872 there 
were 14,461 children attending school; in 1879 there were 75,311. 
The educational expenditure of the commune was £64,972 in 1882 
for the education of 30,000 children. About one-fourth of the 
children attending the infant schools are gratuitously supplied 
with soup at midday, and the children of the working classes are 
taught free of charge. Among the various private educational enter- 
prises Mrs Salis Schwabe's Froebel Institute, founded in 1873, the 
Italian Protestant schools, and the institution established by the 
Marquis Casanova in 1869 to take charge of boys leaving school and 
bring them up to some special trade, deserve special mention. 
There are three schools for the blind—notably Lady Strachan's 
(1865) and the **Prince of Naples," founded by Martuscelli (1873) 
—and as many for the deaf and dumb. 

Charitable institutions are unusually numerous in Naples. The 
oldest civil hospitalis S. Eligio, dating from 1270; but the largest 
is the Casa Santa degli Incurabili, founded in 1521 by Francesca 
Maria Longo. It is open to patients of both sexes and any rank, 
contaius upwards of 1000 beds, and has an annual income of about 
£32,000. In 1877 an international hospital was established by the 
foreign residents. The Albergo dei Poveri (poorhouse) occupies a 
magnificent range of buildings, commenced in 1761 by Charles III. 
at the suggestion of Padre Rocco. Starting with an income of 
about £3000, it now disposes yearly of £48,000 ; and it has succes- 
sively absorbed various minor institutions such as the Conservatorio 
of St Francis of Sales (1816) and the deaf-mute school (1818), The 
great almshouse of St Januarius for old men (Ospiz. di S. Gennaro 
dei Poveri) dates from 1666. Besides the great provincial lunatic 
asylum (340 patients), now transferred to the convent of St Francis 
of Sales, there are three smaller asylums in the suburbs. Nothing 
perhaps is more characteristic of Naples than its so-called Arei-con- 
fraternità, associations similar to our friendly and burial societies, 
but entering more into the life of all classes of society. There 
are about one hundred and thirty of them. The oldcst which has 
kept the date of its origin is that of the Bianchi della Carità, founded 
in 1382; seven belong to the 15th century and twenty-seven to 
the 16th. Mutual benefit societies are also numerous. 

There are about a score of theatres in Naples. The San 
Carlo opera-house, with its area of 5157 square yards, and its 

it capable of containing one thousand spectators, is ono of the 
argest in Europe. It was originally erected in 1737 under 
Charles IIL after the designs of Giovanni Medrano, but had 
to be almost completely rebuilt after tho fire of 1816. Though 
closely associated with the names of Rossini, Bellini, Donizetti, 
Mercadante, &c., San Carlo has always had to be subsidized—first 
by the Bourbon princes, and since 1860 by the municipality, which 
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also helps to support the Mercadante theatre. It is enough to 
mention the Teatro Nuovo, the Sannazaro, the Dei Fiorentini (de- 
voted to the Italian drama), and the Bellini (dating from 1876, 
and second to none in the matter of decoration). The San Carlino, 
though mean and incommodious, is largely frequented by all classes 
from royalty downwards, its Pulcinella farces, always in the Nea- 
politan dialect, being a purely local institution, connected it may 
be with the Atellan plays. 

At a very early date the original harbour at Naples, now known 
in its greatly reduced state as Porto Piccolo, and fit only for boats 
and lighters, became too small. In 1302 Charles I. of Anjou began 
the construction of the Porto Granfle by forming the Molo Grande 
or San Gennaro, which stretched eastward into the bay, and was ter- 
minated by a lighthouse in the 15th century. By the addition of 
a new pier running north-east from the lighthouse, and protected 
by a heavily armed battery, Charles III. in 1740 ened greatly 
to the safety of the harbour. In 1826 the open area to the south 
of the Porto Grande was formed into the Porto Militare by the con- 
struction of the Molo San Vincenzo, 1200 feet long. Shortly after 
the formation of the new kingdom of Italy attention was called to 
the insufficiency of the harbour for modern wants ; and new works 
were commenced in 1862. Besides the lengthening of the Molo San 
Vincenzo to a total of more than 5000 fect, the scheme as authorized 
in 1879 includes the formation of a new pier, which is to extend 
from the Castel del Carmine a distance of about 2460 feet, the con- 
struction of quays along the shore between the fort and the Porto 
Grande, the deepening of the enclosed area to abont 25 feet, and 
the establishment of new bonded warehouses and a floating dock on 
the Clark-Stanfield system. The contract provides for the com- 
pletion of the works in 1885. The entrance to the harbour will 
then measure more than 2000 fect. 

The port of Naples is second in the kingdom. The total tonnage 
of foreign and coasting trade (entrance and clearance) bad increased 
from 1,812,138 register tons in 1863 to 4,128,057 in 1882. In 
the foreign trade the first place belongs to French shipping, 956,171 
tons; the second to British, 374,608 ; and the third to Italian, 
93,424, Cotton, cereals, sugar, coffee, tobacco, wool, &c., are the 
chiefimports; pastes, coral (to the value of £1,500,000), andjewellers’ 
work, dried fruit, hats, tartar and wine lees, wine, and olive oil 
are the chief exports. The total value of imports and exports was 
£9,374,940 in 1881 and £8,055,798 in 1882. Coral, kid gloves, 
and macaroni are manufactured in the city on an extensive scale. 

Naples has several good local springs (notably the Acqua del 
Leone at Mergellina) ; a covered channel brings the waters of Monte 
Somma (Vesuvius) to the lower parts of the town; an aqueduct, 
constructed in the 17th century at the cost of Criminello and 
Carmignano, taps the Isclero at Sant' Agata dei Goti, 30 miles 
distant; and a number of artesian wells have proved successful as 
far as quantity is concerned. But in spite ofall these resources 
the water supply has long been far below the demand ; and a city 
which from its position might be one of the best-drained, cleanest, 
and healthiest in the world has had an unenviable reputation for 
dirtiness and unwholesomeness. At present extensive works are 
in progress by which good drinking watcr is to be brought from 
Serino (nearly 50 miles distant) and laid on at three different high 
levels at the rate of 22,000,000 gallons daily for the use of the 
inhabitants and 1,000,000 for public purposes. 

Naples, the most denscly peopled city in tte ie is slowly but 
steadily increasing. The commune—which includes not only the 
urban districts (frazioni) of S. Ferdinand, Chiaja, S. Giuseppe, 
Monte Calvario, Avvocata, Stella, San Carlo all’ Arena, Vicaria, 
S. Lorenzo, Mercato, Pendino, and Porto, but also the suburban 
distriets of Vomero, Posillipo, Fuorigrotta, Miano-Mianella, and 
Piscinola-Marianella—has advanced from 404,000 inhabitants in 
1788 to 493,115 in 1881, and the city proper (the first twelve dis- 
tricts) from 326,130 in 1812 to 461,962 in 1881. In the condition 
of the lower classes considerable improvement has been effected since 
1860; the lazzaroni, who bulked so largely in the experience of the 
tourist in the early part of the century, no longer exist, their place 
being taken by the dock-labourer, the fisherman, and the artisan. 

History.—All ancient writers agree in representing Naples as a 
Greek settlement, thongh its foundation is obscurcly and differently 
narrated, It seems that the oldest city on its site was founded by 
a colony from the neighbouring Greek town of Cume. They are 
said to have given it the name of Parthenope, from a legendary 
connection of the locality with the siren Parthenope, whose tomb 
was still shown at tho time of Strabo. A number of Chalcidic 
and Athenian colonists are reported to have afterwards joined the 
original settlers, and to have built for themselves separate dwell- 
ings, which they called Neapolis, or the new city, in contra- 
distinction to the old settlement, which in consequence was 
styled Palapolis, or the old city. All modern attempts to define 
the respective extent aud situation of Palepolis and Neapolis have 
failed; but Livy's testimony leaves no doubt that they were close 
to each other, and identieal in language and government. 

In the year 328 z.c., the Palepolitans having provoked the 
hostility of Rome by their incursions upon her Campanian allies, 
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the consul Publilius Philo marched against them, and, having taken 
his position between the old and the new city, laid regular siege to 
Palepolis. By the aid of a strong Samnite garrison which they 
received, the Palepolitans were long able to withstand the attacks 
of the consul ; but at length the city was betrayed into the hands 
of the Romans by two of her citizens. Neapolis possibly sur- 
rendered to the consul without any resistance, as it was received 
on favourable terms, had its liberties secure by a treaty, and 
obtained the chief authority, which previously seems to have been 
enjoyed by the older city. From that time Palwpolis totally 
disappeared from history, and Neapolis became as an allied city— 
federata civitas—a dependency of Rome, to whose alliance it re- 
mained constantly faithful, even under most trying circumstances. 
In 280 s.c. Pyrrhus unsuccessfully attacked its walls; and in the 
Second Punie War Hannibal was by their strength deterred from 
attempting to make himself master of the town. During the civil 
wars of Marius and Sulla, a body of partisans of the latter having 
entered it by treachery, 82 B.C., made a general massacre of the 
inhabitants ; but Neapolis soon recovered the blow, as it was again 
a flourishing city in the time of Cicero. It became a municipium 
after the passing of the lex Julia; under the empire it is noticed 
as a colonia, but the time when it first obtained that rank is 
uncertain—possibly under Claudius. 

Though à municipal town, Neapolis long retained its Greek 
culture and institutions ; and even at the time of Strabo had 
gymnasia and quinquennial games, and was divided into phratriæ, 
after the Greek fashion. When the Romans became masters of the 
world, many of their upper classes, both before the close of the 
republie and under the empire, from a love of Greek manners and 
literature or from indolent and effeminate habits, resorted to 
Neapolis, either for education and the cultivation of gymnastic 
exercises or for the enjoyment of musie and of a soft and luxurious 
climate. Hence we find Neapolis variously styled—by Horace as 
“otiosa Neapolis," by Martial as **docta Parthenope," by Ovid as 
‘fin otia natam Parthenopen." It was the favourite residence of 
many of the emperors: Nero made his first appearance on the stage 
in one of its theatres ; Titus assumed the office of its archon; and 
Hadrian became its demarch. It was chiefly at Neapolis that Virgil 
composed his Georgics; and he was buried on the hill of Pausilypus, 
the modern Posillipo, in its neighbourhood. It was also the 
favourite residence of the poets Statius and Silius Italieus, tho 
former of whom was a Neapolitan by birth. 

After the fall of the Roman empire, Neapolis suffered severely 
during the Gothic wars. Having espoused the Gothic cause in the 
year 536, it was taken, after a protracted siege, by Belisarius, who 
turned aside an aqueduct, marched by surprise into the city through 
its channel, and put many of the inhabitants tothe sword. In 542 
Totila besieged it and compelled it to surrender; but, being soon 
after recovered by Narses, it remained long a dependency of the 
exarchate of Ravenna, under the immediate government of a duke, 
appointed by the Byzantine emperors. When the Lombards in- 
vaded Italy, and pushed their conquests in the sonthern provinces, 
the limits of the Neapolitan duchy wereconsiderably narrowed. In 
the beginning of the 8th century, at tho time of the Iconoclastic 
controversy, the emperor Leo the Isaurian having forced compliance 
to his edict against the worshipping of images, the Neapolitans, 
encouraged by Pope Gregory Ill., threw off their allegiance to the 
Eastern emperors, and established a republican form of government 
under a duke of their own appointment. Under this régime 
Neapolis retained her independence for nearly four hundred years, 
though constantly struggling against the powerful Lombard dukes 
of Benevento, who twice unsuccessfully besieged it. In 1027, 
however, Pandulf IV., a Lombard prince of Capua, succeeded in 
making himself master of it ; but he was expelled in 1030 by Duke 
Sergius, chiefly through the aid of a few Norman adventurers. The 
Normans, in their turn, gradually superseded all powers, whether 
Greek, Lombard, or republican, which had previously divided the 
south of Italy, and furthermore checked the Saracens in the 
advances they were making through Apulia. 

For the consolidation of the Norman authority over Sicily and 
Naples, the reader is referred to the article Normans. It is 
sufficient here to state that the leaders of the house of Hauteville 
in 1053 did homage to the pope for all conquests they had made 
or might make both in the island and upon the mainland, and 
that in 1130 Count Roger of that family assumed the style of 
king. In this way the south of Italy, together with the adja- 
cent island of Sicily, was converted into one political body, which, 
owing to the peculiar temper of its Norman rulers and their 
powerful organization, assumed a more feudal character than any 
other part of the peninsula. The ‘‘regno,” as it was called by the 
Italians, constituted a state apart, differing in social institutions, 
foreign relations, and type of home government from the common- 
wealths and tyrannies of upper Italy. It should furthermore be 
noticed that the indirect right acquired by the popes as lords 
paramount over this vast section of Italian territory gave occasion 
to all the most serious disturbances of Italy between the end of the 
18th and the beginning of the 16th centuries, by the introduction 


191 


of the house of Anjou into Naples and the disputed succession of 
Angevine and Aragonese princes. From the dateat which the south 
of Italy and Sicily were subjugated by the Normans, the history of 
Naples ceases to be the history of a republic or a city, and merges 
itself, as the history of a kingdom, in that of the kingdom of the 
Two Sicilie. Naples henceforth formed the metropolis .of the 
Italian portion of that kingdom, owing this pre-eminence to its 
advantageous position on the side of Italy towards Sicily, and to 
the favour of successive princes. Separated from Sicily between 
the years 1282 and 1442, reunited to Sicily between 1442 
and 1458, g separated between 1458 and 1504, and finally 
reunited in the year 1504, the kingdom of Naples remained from 
that date forward, with short interruptions, under one crown, 
together with Sicily, until 1861. Then both Sicily and Naples 
were absorbed in the Italian kingdom through the cession by 
Garibaldi of his conquest to the popularly sanctioned sceptre of 
the house of Savoy. 

It is impossible to write the history of Naples in modern times 
apart from that of Sicily, or to separate it from that of the several 
dynasties which have held royal or vice-royal state in Naples as 
their capital. But an epitome of the main vicissitudes which it 
has undergone during tho last seven centuries and a half may be 
supplied. The Norman dynasty controlled both Sicily and Naples 
until the year 1194, when their rights were transmitted, by failure 
of legitimate male issue, to Henry VI., emperor, and husband of 
Constance de Hauteville. The popes, in pursuance of their Guelf 
policy, persecuted the great imperial house of Hohenstaufen to 
extinction, subdued the Ghibelline party in southern Italy, and 
conferred the kingdom of the Two Sicilies upon Charles of Anjou 
after his victory at Grandella, in the year 1265. As a consequence 
of the Sicilian Vespers, Charles had to relinquish Sicily in 1282 ; 
bnt he continued to be king of Naples. It was then shown that, 
though the Normans had welded Sicily and the southern 
provinces of Italy into one substantial political whole, the 
island and the mainland had no strong bond of national cohe- 
sion. The subsequent history of the sister kingdoms makes 
this even more apparent. Seven princes of the house of Anjou 
ruled Naples after the death of Charles until the year 1442. 
Meanwhile Sicily obeyed the house of Aragon, whose rights were 
derived from Constance, the daughter of Manfred, a bastard son 
of the emperor Frederick II. In 1442 Alphonso V. of Aragon 
and Sicily, surnamed the Magnanimous, expelled René of Anjou 
from the kingdom of Naples, and reunited the Two Sicilies under 
his own rule. Upon his death in 1458, his brother John became 
king of Aragon and Sicily; while his natural son Ferdinand assumed 
the crown of Naples, which was bequeathed to him by Alphonso 
as being his own property by right of conquest. The bastard 
Aragonese dynasty thus founded continued to hold sway in Naples, 
separate from Sicily, through four successive princes, until their 
line ended by the expulsion of Frederick, Alphonso's grandson, in 
1501. Betrayed by his cousin Ferdinand of Spain, this prince 
surrendered to a French army and died in captivity in France three 
years later. The French and Spaniards were at this epoch disput- 
ing the possession of Italy. Charles VIII. of France had already, 
in 1494, reasserted the claims of the Angeviue line, and had con- 
quered the kingdom of Naples; but he proved unable or unwilling 
to maintain his conquest more than a few months. His suc- 
cessor Lonis XII. covenanted in 1500 to partition Naples with 
Ferdinand the Catholic of Spain, who was already Eu of Sicily. 
Ferdinand, however, having no intention of fulfilling his engage- 
ments with his French ally, succeeded in possessing himself of the 
whole kingdom of Naples, which he now reunited to that of Sicily, 
and governed together with Castile and Aragon. From 1504 until 
1707 Naples and Sicily owed immediate obedience to viceroys of 
the kings of Spain,—the only important episode in the history of 
the city throughout this period being the revolt of MASANIELLO 
(g.v.) in 1647. After 1707, during the wars of the Spanish succes- 
sion, the Austrians made themselves masters of both Sicily and 
Naples; and, though Sicily was ceded by them in 1718 to the 
house of Savoy, and in 1718 conquered by Spain, they became 
again in 1720 possessors of both kingdoms. Naples was at this 
time of her history administered by Austrian, as previously by 
Spanish, viceroys. The war of the Polish succession gave 
monarchial independence once more to the Two Sicilies ; for in 1735 
Don Carlos, a younger son of Philip V., of the Bourbon dynasty in 
Spain, after a successful campaign against the Austrians, was 
crowned sovereign of both kingdoms at Palermo. He founded the 
Bourbon line, which reigned in Sicily and Naples until the year 
1861, interrupted only by the disturbances of the French Revoln- 
tion and by a brief French occupation (1806-15), during which 
Joseph Bonaparte bore the title of king of Naples for two years 
and Joachim Murat for seven years. Sicily throughout this period 
of French influence remained beneath the sway of her Bourbon 

rinces. For the events which led to the expulsion of the 

ourbons and the annexation of both Sicily and Naples to the 
crown of Italy, the reader is referred to the article ITALY ; see also 
MASANIELLO, NORMANS, SICILY. 
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NAPOLEON 


HE family Bonaparte (written by Napoleon’s father 
and by himself down to 1796 Buonaparte, though 
the other spelling occurs in early Italian documents) was 
of Tuscan origin. A branch of it was settled in Corsica 
at least as early as the 16th century, from which time the 
Bonapartes appear as influential citizens of Ajaccio. They 
had an ancient title of nobility from the Genoese republic, 
and Napoleon’s grandfather obtained letters of nobility also 
from the grand-duke of Tuscany. They had therefore the 
right to sign De Buonaparte, but ordinarily dropped the 
preposition of honour. Charles Marie de Buonaparte 
(born in 1746, studied law at the university of Pisa, where 
he took his doctor’s degree in 1769) married at the age of 
eighteen Letitia Ramolino, who was not quite fifteen. 
The lady had beauty, but apparently neither rank nor 
wealth. In the children of this marriage the father, a 
somewhat indolent Italian gentleman with a certain taste 
for literature, seems traceable in Joseph, Jerome, and partly 
also in Lucien ; the energy of which Lucien had a share, 
which Caroline also displayed, and which astonished the 
world in Napoleon, seems attributable to the Corsican 
blood of the mother. Thirteen children were born, of 
whom eight grew up. The list is as follows :—Joseph 
(king, first of Naples, then of Spain), Napoleon, Lucien, 
Eliza (Princess Baeeiochi) Pauline (married, first to 
General Leclerc, afterwards to Prince Borghese), Caroline 
(married to Murat, became queen of Naples), Louis (king 
of Holland), Jerome (king of Westphalia). Of these the 
eldest was born in 1768, the youngest in 1784. See 
BONAPARTE. 

Besides his brothers and sisters, Napoleon raised to 
importance Joseph Fesch, half-brother of his mother, a 
Swiss on the father’s side, who was afterwards known to 
the world as Cardinal Fesch. 

The accepted opinion is that Napoleon was born at 
Ajaccio on August 15, 1769. This opinion rests indeed 
on the positive statement of Joseph Bonaparte, but it is 
certain from documents that on January 7, 1768, Madame 
Letitia bore a son at Corte, who was baptized by the name 
of Nabulione. And even in legal documents we find 
contradictory statements about the time and place of 
birth, not only of Napoleon, but also of Joseph. All diff- 
culties disappear at once if we suppose that Napoleon and 
Nabulione were one and the same, and that Joseph was 
really the second son, whom the parents found it con- 
venient to pass off as the first-born. This they may have 
found convenient when, in 1779, they gained admission 
for a son to the military school of Brienne. A son born 
in 1768 would at that date be inadmissible, as being 
above ten years of age. Thus it is conceivable that 
Napoleon was introduced by a fraud to that military 
career which changed the face of the world. Nevertheless 
it is certain from Lucien’s memoir that of such a fraud 
nothing was known to the younger members of the family, 
who regarded Joseph as without doubt the eldest. 

After passing two or three months in a school at Autun 
for the purpose of learning French—he had hitherto been 
a thorough Italian— Napoleon entered Brienne on April 
23, 1779, where he remained for more than five years, and 
then in September 1784 passed, as “ cadet-gentilhomme,” 
into the military school of Paris. In the next year, 1785, 
he obtained his commission of lieutenant in the regiment 
La Fére, stationed at Valence. He had already lost his 
father, who, undertaking a journey to France on business, 
was entertained at Montpellier in the house of an old 
Corsican friend Madame Permon, mother of the celebrated 
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memoir-writer Madame Junot, and died there of the dis- 
ease which was afterwards fatal to Napoleon, on February 
25, 1785, at the age of thirty-eight years. 

The fact principally to be noticed about Napoleon’s 
extraction and boyhood is that he was by birth a noble, 
needy and provincial, and that from his tenth year his 
education was exclusively military. Of all the great rulers 
of the world none has been by breeding so purely a military 
specialist. He could scarcely remember the time when he 
was not a soldier living among soldiers. The effects of 
this training showed themselves too evidently when he 
had risen to the head of affairs. At the same time poverty 
in a society of luxurious noblemen, and the consciousness 
of foreign birth and of ignorance of the French language, 
made his school life at times very unhappy. At one time 
he demands passionately to be taken away, at another 
time he sends in a memorial, in which he argues the ex- 
pediency of subjecting the cadcts to a more Spartan diet. 
His character declared itself earlier than his talents. He 
was reported as “taciturn, fond of solitude, capricious, 
haughty, extremely disposed to egoism, seldom speaking, 
energetic in his answers, ready and sharp in repartee, full 
of self-love, ambitious, and of unbounded aspirations.” So 
he appeared to his teachers, and an Englishman who re- 
membered him at Brienne makes him a complete Timon, 
living as a hermit, and perpetually at war with his school- 
fellows. His abilities do not seem to have excited wonder, 
but he was studious, and in mathematics and geography 
made great progress. He never, however, so Carnot tells 
us, became a truly scientific man. He had neither taste 
nor talent for grammatical studies, but was fond of books, 
and books of a solid kind. Of the writers of the day 
he seems to have been chiefly influenced by Raynal and 
Rousseau. 

He is now a lieutenant of artillery in the service of 
Louis XVI. The next years are spent mainly with his 
regiment at Valence, Lyons, Douai, Paris, Auxonne, Seurre, 
Auxonne again. But he takes long holidays with his 
family at Ajaccio, obtaining permission on the ground of 
ill-health. Thus he was at Ajaccio in 1787 from February 
to October, again from December 1787 to May 1788, again 
from September 1789 to February 1791. During this 
period he is principally engaged in authorship, being con- 
sumed by the desire of distinction, and having as yet no 
other means of attaining it. He produces Letters on the 
History of Corsica, which he proposes to dedicate first to 
Paoli, afterwards to Raynal; he competes for a prize 
offered by the academy of Lyons for the best essay written 
“to determine the truths and feelings which it is most 
important to inculcate on men for their happiness.” 
Among his smaller compositions is Zhe Narrative of the 
Masked Prophet. Of all these writings, which are to be 
distinguished from the pamphlets written by him with a 
practical object, it may be said that they show more 
character than literary ability. As the compositions of a 
boy they are indeed remarkable for their precocious 
seriousness, but what strikes the reader most in them is a 
sort of suppressed passion that marks the style, a fierce 
impatience, as if the writer knew already how much he 
had to get through in a short life. But his sentiments, 
love of liberty, of virtue, of domestic happiness, are hollow, 
and his affectation of tenderness even ridiculous. The 
essay, aS a composition, is positively bad, and was natur- 
ally unsuccessful. 

Meanwhile his active life had begun with the Revolution 
of 1789. The first chapter of it is separate from the rest, 
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and leads to nothing. That astonishing career which has 
all the unity of a most thrilling drama does not begin till 
1795. The six years which preceded it may be called his 
Corsican period, because for the greater part of it he may 
be thought to have regarded Corsica as the destined scene 
of his future life. It must be very summarily treated 
here. 

In 1789 the Italian island of Corsica had been for 
twenty years a dependency of France. But France had 
acquired it in a most unscrupulous manner by purchasing 
the rights of the republic of Genoa over it. She did this 
in 1768, that is, when Corsica had conteste l those rights 
ina war of nearly forty years, and had becn practically 
independent and happy for about thirteen years under the 
dictatorship of Pasquale Paoli. It wasan act similar to 
the partition of Poland, and seems to mark a design on 
the part of France—which had just lost its American 
colonies—to extend its power by way of the Mediterranean 
into the East. Paoli was compelled to take refuge in 
England, where he was still living when the French Revolu- 
tion broke out. In the fall of Corsica a certain Matteo 
Buttafuoco played a disgraceful part. He had been sent 
by Paoli to treat as plenipotentiary with France, was won 
over by Choiseul, declared against the national cause, and 
appeared in the island as colonel of Louis XV.’s Corsican 
regiment. He too was still living when the states-general 
met, and represented there the noblesse of Corsica, while 
Salicetti, a name of no little prominence in the Revolution, 
was one of the representatives of the Corsican tiers état. 

The Revolution was as dangerous an event to the rela- 
tion between France and Corsica as to that between 
France and St Domingo. Would the island assert its 
independence, and, if so, could the assembly deny its right 
to doso? The islanders and the exiled Paoli at their head 
took a moderate view. France must guarantee a good 
deal of local freedom ; on such conditions, they thought, 
the relation might continue, if only to prevent the republic 
of Genoa from reviving its pretensions. Accordingly, on 
November 30, 1789, Corsica was declared by the National 
Assembly to be a province of France on the motion of 
Salicetti himself, and the protest against this decree made 
by Genoa was treated with contempt. Paoli left London, 
was received in France with an ovation, appeared before 
the National Assembly on April 22, 1790, where he 
received the honours of the sitting, and landed in Corsica 
on July l4th, after an absence of twenty-one years. Thus 
was Corsica reconciled to France by the Revolution of 
1789; but the good work was undone by the Second 
Revolution of 1792. 

Since 1769 the French power in the island had rested 
mainly on the noblesse and clergy. The Bonaparte family, 
as noble, had been on the unpatriotic side; Napoleon's 
father appears always as a courtier of the French governor 
Marbceuf and as a mendicant at Versailles; Madame Letitia 
in soliciting a place for her son Louis styles herself ‘the 
widow of a man who always served the king in the 
administration of the affairs of the island of Corsica.” It 
is therefore a remarkable fact that almost immediately 
after the taking of the Bastille Napoleon hurried to Ajaccio 
and placed himself at the head of the revolutionary party 
with all the decision characteristic of him. He devoted 
himself to the establishment of a National Guard, of 
which he might hope to be the La Fayette, and he published 
a letter to Buttafuoco which, properly understood, is a 
solemn desertion of the principles of his family, similar to 
that of Mirabeau. This letter has all the intensity of his 
other early writings, but far more effectiveness. It lashes 
Buttafuoco for his treason of 1768, describing him as a 
cynic, who had no belief in virtue, but supposed all men to 
be guided by selfish interest. "The invective has lost its 
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edge for us who know that Bonaparte soon after openly 
professed this very creed. In declaring for the Revolution 
he obeyed the real inclination of his feelings at the time, 
as we may see from his writings, which are in the revolu- 
tionary tone of Raynal But had he not really, we may 
ask, an ulterior object, viz., to make Corsica independent of 
France, and to restore the old rule of Paoli, aiming himself 
at Paoli’s succession? Probably he wished to see such a 
result, but he had always two strings to his bow. In his 
letter to Buttafuoco he carefully avoids separating Corsican 
liberty from the liberty offered by the French Revolution. 
Had the opportunity offered, he might no doubt have stood 
forth at this time as the liberator of Corsica ; but circum- 
stances did not prove favourable, and he drifted gradually 
in quite the opposite direction. 

In October 1790 he met Paoli at Orezza, where Corsica 
constituted itself as a French department, Paoli being 
president, Salicetti procureur-général syndie, Arena and 
Pozzo di Borgo (also from Ajaccio) members of the 
Directorium. Paoli is said to have hailed Napoleon as 
“one of Plutarch's men." As the only Corsican officer 
trained at a royal military school, Napoleon might aspire 
to become commander of a paid native guard which it was 
proposed to create for the island. But France had mis- 
givings about the use to which such a guard might be put, 
and the minister of war rejected the proposal. In the 
next year, however, he was successful in a second attempt 
to get the command of an armed force in Corsica, and 
betrayed in the course of this attempt how much more 
intent he was at this time upon Corsican than upon 
French affairs. It was decided to. create four battalions 
of national volunteers for Corsica, and Napoleon became 
candidate for the post of lieutenant-colonel in the district 
of Ajaccio. The choice was in the hands of the volunteers 
themselves, and in pursuing his canvass Napoleon did not 
hesitate to outstay his furlough, and thus forfeit his French 
commission by wilful absence from a great review of the 
whole French army which was appointed for the opening 
day of 1792. He was, however, elected, having, it is 
said, executed the first of his many coups d’état by violently 
imprisoning a commissioner sent down to superintend the 
election. We can understand his eagerness when we 
remark that anarchy in Corsica was steadily increasing, 
so that he may have believed that the moment for some 
military stroke was at hand. He did not long delay. At 
the Easter festival of 1792 he tried to get possession of 
Ajaccio under cover of a tumult between the volunteers 
and the refractory clergy. The stroke failed, and he fled 
from the island. The European war was just breaking 
out, and at Paris everything was in confusion ; otherwise 
he would probably have been tried by court-martial and 
shot. 

A rebel in Corsica, a deserter in France, what was he to 
do? He went to Paris, where he arrived on May 21. 
The Second Revolution was at hand, and he could observe 
while no one had leisure to observe him. He witnessed 
the 10th of August and the downfall of the monarchy. 
To him this revolution was a fortunate event, for the new 
Government, attacked by all Europe, could not dispense 
with the few trained officers whom the emigration had left. 
On.August 30th his name was restored to the army list 
with the rank of captain, a commission dated back to the 
6th February, and arrears of pay. He was saved from the 
most desperate condition to which he was ever in his 
whole life reduced. On September 2d (terrible date!) he 
is engaged in withdrawing his sister Eliza from St Cyr 
(the House of St Louis having been suppressed). The 
next step he takes is remarkable. The great war which 
was to carry him to the pinnacle of fame was now in full 
progress. By undeserved good luck his military rank is 
XVII — 25 
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restored to him. Will he not hurry to his regiment, eager 
to give proof of his military talents? No, his thoughts 
are still in Corsica. On the pretext of conducting his 
sister to her home he sets off without delay for Ajaccio, 
where he arrives on the 17th. The winter was spent in 
the unsuccessful expedition, which may be called Napoleon’s 
first campaign, made from Corsica against the island of 
Sardinia. On his return he found a new scene opened. 
The Second Revolution was beginning to produce its effect 
in Corsica, which was no mere province of France, and in 
which everything was modified by the presence of Paoli. 
Elsewhere the Convention was able by its Representatives 
in Mission to crush opposition, but they could not so 
crush Corsica and Paoli. There was thus a natural 
opposition between the Convention and Paoli, and the 
islanders began to fall into opposite parties, as adherents 
of the former or of the latter. It might have been 
expected that Bonaparte, who all his life had glorified 
Paoli, and whose early letters are full of hatred to France, 
would have been an enthusiastic Paolist. But a breach 
seems to have taken place between them soon after 
Napoleon's return from Paris, perhaps in consequence of 
his escapade of Easter 1792. The crisis came on April 2d, 
when Paoli was denounced before the Convention, among 
others by Marat, and it was decreed that he and Pozzo di 
Borgo should come to Paris and render an account of 
their conduct to the Convention. Paoli refused, but with 
the remarkable, perhaps excessive, moderation which char- 
acterized him offered to leave Corsica if his presence there 
appeared to the Convention undesirable. But the islanders 
rallied round him almost as one man. 

There could be no reason why the horrors of the Second 
Revolution should extend to Corsica, even if we consider 
them to have been inevitable in France. For a Corsican 
patriot no fairer opportunity could offer of dissolving with 
universal approbation the connexion with France which 
had begun in 1769. Napoleon took the opposite side. 
He stood out with Salicetti as the leading champion of 
the Freneh connexion and the bitterest opponent of Paoli. 
Was his motive envy, or the bitterness caused by a recent 
personal quarrel with Paoli? We cannot positively say, 
but we can form an estimate of the depth of that insular 
patriotism which fills the Letters on the History of Corsica. 
Paoli summoned a national consulta at the end of May, 
and the dissolution of the French connexion now began. 
The consulta denounced the Bonaparte family by name. 
Napoleon answered by desperate attempts to execute his 
old plan of getting possession of the citadel of Ajaccio. 
But he failed, and the whole Bonaparte family, with 
Madame Letitia and Fesch, pursued by the fury of the 
people, took refuge in France. With this Hijra the first 
period of Napoleon comes to an end. 

Up to this time Napoleon has regarded the French 
nation with dislike, French ways and habits are strange 
and foreign, and he has more than once turned aside from 
a French career when it seemed open to him. Henceforth 
he has no other career to look for, unless indeed it may be 
possible, as for some time he continued to hope, to make 
his way back to Corsica by means of French arms. A 
certain change seems now to pass over his character. Up 
to this time his writings, along with their intensity, have 
had a highly moral and sentimental tone. He seems 
sincerely to have thought himself not only stronger and 
greater but better than other men. At school he found 
himself among school-fellows who were a hundred 
“fathoms below the noble sentiments which animated 
himself,” and again much later he pronounced that “the 
men among whom he lived had ways of thinking as differ- 
ent from his own as moonlight is from sunlight." Prob- 
ably he still felt that he had more vivid thoughts than 
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other men, but he ceases henceforth to be a moralist. 
His next pamphlet, Le Souper de Beaucaire, is entirely 
free from sentiment, and in a very short time he appears 
as a cynic, and even pushing cynicism to an extreme. 


It was in June 1793 that the Bonaparte family found At 
themselves at Toulon in the midst of the Corsican emigra- Toulon. 


tion. France was in a condition not less disturbed than 
Corsica, for it was the moment of the fall of the Girondins. 
Plunged into this new party strife, Bonaparte could 
hardly avoid taking the side of the Mountain. Paoli had 
been in a manner the Girondin of Corsica, and Bonaparte 
had headed the opposition to him. In Ze Souper de 
Beaucaire (published in August 1793), which is the mani- 
festo of this period as the Letter to Buttafuoco is of the 
earlier period, he himself compares the Girondins to Paoli, 
and professes to think that the safety of the state re- 
quires a deeper kind of republicanism than theirs. The 
immediate occasion of this pamphlet is the civil war 
of the south, into which he was now plunged. Marseilles 
had declared against the Convention, and had sent an 
army under Rousselet which had occupied Avignon, but 
had evacuated it speedily on being attacked by the troops 
of the Mountain under Carteaux. Bonaparte took part 
in the attack, commanding the artillery, but it seems 
an unfounded statement that he specially distinguished 
himself. This was in July, and a month later the 
pamphlet was written. It is a dialogue between inhabit- 
ants of Marseilles, Nimes, and Montpellier and a military 
mau. It is highly characteristic, full of keen and sarcastic 
sagacity, of clear military views ; but the temperature of 
its author's mind has evidently fallen suddenly ; it has no 
warmth, but a remarkable cynical coldness. Among the 
Representatives in Mission recently arrived at Avignon 
was the younger Robespierre, with whom Salicetti was 
intimate. Bonaparte, introduced by Salicetti and recom- 
mended by this pamphlet, naturally rose high in his favour. 
He is now a Jacobin. We must not be misled by the 
violence with which Bonaparte attacked this party some 
years later, and the horror he professed to feel for their 
crimes, so as to conclude that his connexion with the 
Jacobins, and especially the Robespierres, was purely 
accidental and professional. What contemporary evidence 
we have exhibits Bonaparte at this time as holding the 
language of a terrorist, and we shall see how narrowly he 
escaped perishing with the Robespierres in Thermidor. 
Of course it is not necessary to disbelieve Marmont when 
he says that the atrocities of the Robespierrists were not 
to Bonaparte’s taste, and that he did much to check them 
within the sphere of his influence. 

Bonaparte marched with Carteaux into Marseilles late 
in August, and about the same time Toulon delivered 
itself into the hands of the English. Just at this moment 
he was promoted to the rank of chef de bataillon in the 
second regiment of artillery, which gave him practically 
the command of the artillery in the force which was now 
formed to besiege Toulon. ‘The story of his relations with 
the generals who were sent successively to conduct the 
siege, Carteaux the painter, Doppet the physician, 
Dugommier the brave veteran, and of his discovery of the 
true way to take Toulon, are perhaps somewhat legendary, 
but he may probably have been eloquent and persuasive 
at the council of war held November 25th, in which the 
plan of the siege was laid down. That he distinguished 
himself in action is more certain, for Dugommier writes, 
* Among those who distinguished themselves most, and 
who most aided me to rally the troops and push them 
forward, are citizens P3ona Parte, commanding the 
artillery, Arena and Cervoni, adjutants general ” (Jfoniteur, 
December 7, 1793). He was now named general of 
brigade. 
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and the great military names of the Revolution are already 
in men's mouths. The army of the north has Jourdan, 
Leclere, Vandamme, Brune, Mortier; that of the Moselle 
has Hoche, Bessiéres, Moreau ; that of the Rhine Pichegru, 
Schérer, Berthier; that of the West Marceau and Kléber. 
Bonaparte joins the army of Italy as general of artillery 
and inspector-general; to the same army is attached 
Masséna as general of division; Dumerbion is general-in- 
chief. Itis now that for the first time we find Bonaparte's 
exceptional ability remarked. Restless pushing ambition 
he had shown all along, but that he was more than a mere 
intriguer seems to have been first discerned by the younger 
Robespierre, who in a letter of April 5, 1794, describes 
him as “of transcendent merit.” In the brief campaign 
of the army of Italy which occupied the month of July 
1794 he took no part, while Masséna commanded in the 
illness of Dumerbion. But in July he made his first essay 
in diplomacy. Genoa was among the earliest of the many 
feeble neutral states which suffered in the conflict of the 
Revolution with the great powers, and at the expense of 
which the revolutionary empire was founded. Bonaparte 
was sent by the younger Robespierre to remonstrate with 
the Genoese Government upon the use which they suffered 
the Coalition to make of their neutral territory. He was 
in Genoa from July 16 to July 23; he urged the French 
claim with suecess; he returned to Nice on July 28. 
But July 28, 1794, is the 9th Thermidor, on which 
Bonaparte’s patron perished with his elder brother on the 
scaffold. 


again, that his career was all to recommence, and in pecu- 
liarly unfavourable cireumstances. 

This is the last ill turn ke ever received from fortune. 
It has been attributed to the Girondist spite of a certain 
Aubry against the Montagnard Bonaparte. The truth 
seems rather to be that the Committee of Public Safety 
felt that the Corsican element was too strong in the army 
of Italy; they remarked that “the patriotism of these 
refugees is less manifest than their disposition to enrich 
themselves.” Lacombe Saint Michel knew Corsica; and 
the new general of the army of Italy, Schérer, remarks of 
Bonaparte just at this moment that “he is a really good 
artillerist, but has rather too much ambition and intrigue 
for his advancement.” 

The anecdote told by Bonaparte himself of his ordering 
an attack of outposts in order to treat a lady to a sight of 
real war, “how the French were successful, but necessarily 
no result could come out of it, the attack being a pure 
fancy, and yet some men were left on the field,” belongs 
to the last months of his service in the army of Italy. It 
is worthy of notice, as showing his cynical insensibility, 
that he acted thus almost at the very beginning of his 
military career, and not when he had been hardened by 


long familiarity with bloodshed. On his arrival at Paris Remains 
he avoids proceeding to the army of the west, and after in Paris. 


a time obtains from Doulcet de Pontécoulant a post in 
the topographical section of the war office. Here he has 
an opportunity of resuming his old work, and we find 
him furnishing Doulcet, as he had before furnished 
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over the Representatives (7.e., especially Robespierre junior) 
which it is impossible to describe," writes Marmont. 
Accordingly after Thermidor the Representatives in Mission 
who remained with the army of Italy, viz., Salicetti, Albitte, 
and Laporte, suspended Bonaparte from his functions, and 
placed him provisionally under arrest (August 6). He 
was imprisoned at the Fort Carré near Antibes, but fortu- 
nately for him was not sent to Paris. On the 20th he 
was set provisionally at liberty on the ground of “the 
possible utility of the military and local knowledge of the 
said Bonaparte.” 

His escape was due, according to Marmont, to Salicetti’s 
favour and to the powerful help he himself succeeded in 
procuring; “he moved heaven and earth.” His power of 
attaching followers also now begins to appear; Junot and 
Marmont, who had become aequainted with him at Toulon, 
were prepared, if he had been sent to Paris, to set him free 
by killing the gens d'armes and carrying him into the 
Genoese territory. Marmont has graphically described 
the influence exerted upon himself at this time by 
Bonaparte; ‘there was so much future in his mind,” he 
writes. 

This was a passing check ; early in 1795 he suffered a 
greater misfortune. He had been engaged in a maritime 
expedition of which the object was to recover Corsica, now 
completely in the power of the English. On March 3d he 
embarked with his brother Louis, Marmont, and others on 
the brig “Amitié.” On the 11th the fleet set sail. It 
fell in with the English, lost two ships, and returned 
defeated. The enterprise was abandoned, and by the end 
of the same month we find Lacombe Saint Michel, member 
of the Committee of Publie Safety, sending orders to the 
general of brigade Bonaparte to proceed immediately to 
the army of the west in order to take command of the 


department of the Turkish service. He sends in a 
testimonial from Doulcet which describes him as “a citizen 
who may be usefully employed whether in the artillery or 
in any other arm, and even in the department of foreign 
affairs.” But at this moment occurs the crisis of his life. 
It coincides with a remarkable crisis in the history of 
France. 

The Second Revolution (1792) had destroyed the mon- 
archy, but a republic, properly speaking, had not yet been 
established. Between 1792 and 1795 the government had 
been provisionally in the hands of the National Conven- 
tion, which had been summoned, not to govern, but to 
create a new constitution. Now at length, the danger 
from foreign enemies having been averted, the Convention 
could proceed to its proper work of establishing a definite 
republic. 

But there was danger lest the country, when appealed 
to, should elect to undo the work of 1792 by recalling the 
Bourbons, or at least should avenge on the Mountain the 
atrocities of the Terror. To preserve the continuity of 
government an expedient was adopted. As under the new 
constitution the assemblies were to be renewed periodically 
to the extent only of one-third at a time, it was decreed 
that the existing Convention should be treated as the first 
Corps Législatif under the new system. Thus, instead of 
being dissolved and making way for new assemblies, it was 
to form the nueleus of the new legislature, and to be 
renewed only to the extent of one-third. This additional 
law, which was promulgated along with the new constitu- 
tion, excited a rebellion in Paris. The sections (or wards) 
called into existence a revolutionary assembly, which met at 
the Odéon. This the Convention suppressed by military 
force, and the discontent of the individual sections was 
thereby inereased. At the same time their confidence was 
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heightened by a check they inflicted upon General Menou, | 
who, in attempting to disarm the section Lepelletier, was 
imprisoned in the Rue Vivienne, and could only extricate 
himself by concluding a sort of capitulation with the 
insurgents. Thereupon the Convention, alarmed, put 
Menou under arrest, and gave the command of the armed 
force of Paris and of the army of the interior to Barras, a 
leading politician of the day, who had acquired a sort of 
military reputation by having held several times the post 
of Representative in Mission. Barras knew the army of 
Italy and the services which Bonaparte had rendered at 
Toulon, and nominated him second in command. 

It does not seem that Bonaparte showed any remarkable 
firmness of character or originality of genius in meeting 
the revolt of the sections on the next day (Vendémiaire 
13, ùe., 5th October) with grape shot. The disgrace of 
Menou was a warning that the Convention required de- 
cisive action, and the invidiousness of the act fell upon 
Barras, not upon Bonaparte. Indeed in the official report 
drawn by Bonaparte himself his own name scarcely 
appears ; instead of assuming courageously the responsi- 
bility of the deed, he took great pains to shirk it. He 
appeared in the matter merely as the instrument, as the 
skilful artillerist, by whom Barras and the Convention 
carried their resolute policy into effect. It will be observed 
that on this occasion he defends the cause of Jacobinism. 
This does not require to be explained, asat a later time he 
took much pains to explain it, by the consideration that, 
odious as Jacobinism was, on this particular occasion it was 
identified with “the great truths of our Revolution.” 
Bonaparte at this period appears uniformly as a Jacobin. 
He was at the moment an official in the Jacobin Govern- 
ment, and speaks in his letters of the party of the sections 
just as à Government official might be expected to do. 

In this affair he produced an impression of real military 
capacity among the leading men of France, and placed 
Barras himself under a personal obligation. He was re- 
warded by being appointed in succession to Barras, who 
now resigned, commander of the army of the interior. In 
this position, political and military at the same time, he 
preluded to the part reserved for him later of First Consul 
and Emperor. He also strengthened his new position 
materially by his marriage with Josephine de Beauharnais, 
née Tascher. The Bonaparte legend tells of a youth call- 
ing upon him to claim the sword of his father, guillotined 
in the Terror, of Bonaparte treating the youth kindly, of 
his mother paying a visit of thanks to the general, of an 
attachment following. But even if Bonaparte was really 
attached to Josephine, we must not think of the match as 
one of mere unworldly affection. It was scarcely less 
splendid for the young general Bonaparte than his second 
match was for the emperor Napoleon. Josephine was 
prominent in Parisian society, and for the lonely Corsican, 
so completely without connexions in Paris, or even in 
France, such an alliance was of priceless value. She had 
not much either of character or intellect, but real sweet- 
ness of disposition. Her personal charm was not so much 
that of beauty as of grace, social tact, and taste in dress. 
The act of marriage is dated Ventose 19, year IV. (i.e., 9th 
March 1796). On this day Bonaparte had already been 
appointed to the command of the army of Italy. His 
great European career now begins. 

The fourth year of the Revolutionary War was opening. 
The peculiar characteristic of that war is that, having been 
for France, at the commencement, a national war of libera- 
tion on the grandest scale, it changed its character after 
two years and became an equally unprecedented national 
war of conquest. The conquest of Austrian Flanders had 
been made in 1794, that of Holland in the winter of the 
same year. The whole left bank of the Rhine was in 
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French occupation, and the war had passed over to the 
right bank. The question was no longer of the principles 
of the Revolution, but only of inducing the emperor and 
the Germanic body to conclude treaties in which Belgium 
and the left bank should be ceded. It was a war for 
territory similar to so many wars of the 18th century, but 
exceeding all of them in the energy with which it was 
conducted and the extent which it covered. Never had 
the warlike spirit been so predominant before in Europe. 
Bonaparte did not introduce, but found already intro- 
duced, the principle of conquest. 

Prussia, with most of the North-German princes and 
Spain, had retired from the war early in 1795. Austria 
was now the great enemy of France by land. Accordingly 
the direct struggle was waged chiefly on the upper Rhine, 
where Austria had then extensive territories. But Austria 
could also be attacked on the side of Italy, where she 
possessed the duchy of Milan. On this side, however, a 
less important belligerent intervened, viz, Sardinia. It 
was natural to suppose that Sardinia, which since 1792 
had lost Savoy and Nice, which since the military 
regeneration of France could not expect victory, and which 
had been in the habit of regarding Austria rather as a 
rival than as a friend, would gladly be quit of the war. 
Could she but be pushed aside, Austria might be attacked 
on the plains of Lombardy. Bonaparte had nursed this 
idea ever since he had been connected with the army of 
Italy ; since Vendémiaire he had discussed it with Carnot, 
and it was Carnot, now one of the five Directors, who, as 
he himself tells us, procured Bonaparte's appointment to 
the Italian command. 

But not only Austria could be attacked in Italy. The 
French Revolution, by undertaking a sort of crusade 
against monarchy, had furnished itself with a justification 
for attacking almost all states alike, for almost all were 
either monarchical or at least aristocratic. Italy was full 
of small states which could be attacked as Mainz or Holland 
had been attacked before. Tuscany had an Austrian 
prince; Rome was the patron of the prétres insermentés; 
Venice was aristocratic. Bonaparte instinctively saw that 
he had a charter for indiscriminate conquest and plunder. 
He announced this to the army without the least disguise : 
“ Soldiers, you are naked and ill fed; I will lead you into 
the most fruitful plains in the world. Rich provinces, 
great cities will be in your power. There you will find 
honour and fame and wealth!” In this announcement is 
the key to the history of Europe for the next twenty 
years, 


This order of the day was issued from Nice, where Italian 
The campaign campaign. 


Donaparte had arrived on March 27th. 
began on April 10th. This, the first of Bonaparte's cam- 
paigns, has been compared to his last. As in 1815 he 
tried to separate Blücher and Wellington, hoping to over- 
come them in turn, so now with more success he attacked 
first the Austrians under Beaulieu and then the Sardinians 
under Colli Defeating the Austrians at Montenotte, 
Millesimo, and Dego, he turned on the 15th against Colli, 
defeated him at Ceva, then at Mondovi, and concluded 
the convention of Cherasco on the 28th. By this con- 
vention, which was soon after turned into a treaty of 
peace, Sardinia was severed from the Coalition, and her 
principal fortresses put into the hands of France. What 
Bonaparte had so long dreamed of he accomplished in a 
single month, and turned himself at once to the conquest 
of Lombardy. 

The month of May was devoted to the invasion. On 
the 7th he crossed the Po at Piacenza, stormed the bridge 
over the Adda at Lodi on the 11th, and, as the archduke 
who governed Lombardy had quitted Milan on the 9th, 
retiring by Bergamo into Germany, Bonaparte entered 
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Milan on the 15th. That day Bonaparte told Marmont 
that his success hitherto was nothing to what was reserved 
for him. “In our days" he added, “no one has con- 
ceived anything great; it falls to me to give the example." 
June was spent in consolidating the conquest of Lombardy, 
in spoiling the country, and repressing the insurrections 
which broke out among the Italians, astonished to find 
themselves plundered by their “liberators.” From the 
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existing Government we see that he has completely emanci- 
pated himself from it, and that his acts are those of an 
independent ruler, as had been those of Cæsar in Gaul cr 
of Pompey in the East while the Roman republic was still 
nominally standing. As early as June 1796 he said to 
Miot, “The commissioners of the Directory have no concern 
with my policy; I do what I please.” 


From the outset it had been contemplated to make the Levying 
invasion of Italy financially profitable. Contributions of con- 
were levied so rapaciously that in the duchy of Milan, tribu- 
where the French had professed to appear as brothers and "°"* 


middle of July the war, as far as Austria is concerned, 
becomes a war for Mantua. Austria makes desperate and 
repeated efforts to raise the siege of this all-important 
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fortress. On July 29 arrived Würmser at the head of 
50,000 men, making his way through Tyrol from the 
Rhine. He advanced on both sides of the Lake of Garda, 
and threatened Bonaparte's communications by occupying 
Brescia. Bonaparte abandoned the siege of Mantua, and 
brought his whole force to meet the enemy. On this one 
occasion we find the young commander's resource and 
courage failing him. He called councils of war, and 
declared in favour of retreating across the Po. When 
Augereau resisted this determination, he left the room 
declaring that he would have nothing to do with the 
matter, and, when Augereau asked who was to give orders, 
answered “You!” The desperate course was rewarded 
with success. The Austrians were defeated at Castiglione 
on August 5th, and retired into Tyrol But Mantua had 
been revictualled, and Bonaparte had suffered the loss of 
his siege-train. 

Early in September Bonaparte, having received reinforce- 
ments from France, assumed the offensive against Würmser, 
and after defeating him at Bassano forced him to throw 
himself with the remainder of his army into Mantua 
(September 15). 

At the end of October Austria had assembled a new 
army of 50,000 men, mostly, however, raw recruits. They 
were placed under the command of Alvinzi. Bonaparte 
was to be overwhelmed between this army and that of 
Wiirmser issuing from Mantua. But by a night march he 
fell upon Alvinzi’s rear at Arcola. The struggle lasted 
through three days, during which Bonaparte’s life was at 
one moment in great danger, and ended in a complete 
victory for the French (November 15-17). From Arcola 
he used ever afterwards to date his profound confidence 
in his own fortune. Mantua, however, still held out, and 
early in January (1797) a fourth and last attempt was 
made by Alvinzi to relieve it, but he was again completely 
defeated at Rivoli, and a whole Austrian corps d'armée 
under Provera laid down its arms at Roverbella (January 
16). On receiving the intelligence of this disaster Würmser 
concluded the capitulation by which the French were put 
in possession of Mantua. 

Such was the campaign of Bonaparte against Austria, 
by which he raised his reputation at once above that of 
all the other generals of the republie, Jourdan, Moreau, or 
Hoche. But he had acted by no means merely as a 
general of the republic against Austria. He had assumed 
from the beginning the part of an independent conqueror, 
neither bound by the orders of his Government nor by any 
rules of international law or morality. 

The commander of a victorious army wields a force 
which only a Government long and firmly established can 
hold in check. A new Government, such as the Directory 
in France, having no root in the country, is powerless 
before a young victor such as Bonaparte. "The danger had 
been early perceived : Hoche had been pronounced danger- 
ous by Robespierre; it became imminent when Bonaparte 
with his unrestrained ambition pushed before the other 
generals. The coup d'état of Brumaire was in Bonaparte's 
mind before he had been many weeks at the head of the 
army of Italy. But long before he ventured to strike the 


liberators, a rebellion against them speedily broke out, 
which Bonaparte suppressed with the merciless cruelty he 
always showed in such cases. He kept the promise of his 
first proclamation: he made the army rich. “From this 
moment," writes Marmont, * the chief part of the pay and 
salaries was paid in coin. This led to a great change in 
the situation of the officers, and to a certain extent in their 
manners. The army of Italy was at that time the only 
one which had escaped from the unprecedented misery 
which all the armies had so long endured.” The amount 
of confiscation seems to have been enormous. Besides 
direct contributions levied in the conquered territory, the 
domains of dispossessed Governments, the revenues and 
property of churches and hospitals, were at Bonaparte's 
disposal, There seems reason to think that but a small 
proportion of this plunder was ever accounted for. It 
went to the army chest, over which Bonaparte retained the 
control, and the pains that he took to corrupt his officers 
is attested in the narrative of Marmont, who relates that 
Bonaparte once caused a large sum to pass through his 
hands, and when he took great pains to render a full account 
of it, as the officers had then une fleur de délicatesse, Bona- 
parte blamed him for not having kept it for himself. 


As he made himself financially independent of the His 
Government, so he began to develop an independent policy. Italian 
Hitherto he has had no politics, but has been content to Policy. 


talk the Jacobinism of the ruling party ; now he takes a 
line, and it is not quite that of the Government. He had 
already, in June 1736, invaded the papal territory, and 
concluded à convention at Bologna by which he extorted 
15 millions from the pope; immediately after the fall of 
Mantua he entered the States of the Church again, and 
concluded the treaty of Tolentino on February 19. We 
see how freely he combines diplomacy with war; he writes 
without disguise to the Directory, October 5, * You incur 
the greatest risk whenever your general in Italy is not the 
centre of everything.” But now in dealing with the pope 
he separates his policy from that of the Directory. He 
demands indeed the cession of Bologna, Ferrara, and the 
Romagna, besides Aviguon and the Venaissin, and the 
temporary cession of Ancona.  Bnt he recognizes the pope 
by treating with him, and towards the Catholic religion 
and the priesthood he shows himself unexpectedly merciful. 
Religion is not to be altered in the ceded Legations, and 
Bonaparte extends his protection in the most ostentatious 
manner to the prêtres insermentés, whom he found in large 
numbers in the States of the Church. This was the more 
marked as they were at.this time objects of the bitterest 
persecution in France. Here is the first indication of the 
policy of the Concordat, but it is also a mark of 
Bonaparte's independent position, the position rather of a 
prince than of a responsible official; nay, it marks a 
deliberate intention to set himself up as a rival of the 
Government. His manner of conducting the war was as 
unprecedented as his relation to the Government, and in 
like manner foreshadowed the Napoleonic period. It was 
not that of a civilized belligerent, but of a universal con- 
queror. The Revolution had put all international law into 
abeyance. Bonaparte in Italy, as in his later wars, knows 
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nothing of neutrality. Thus Tuscany, the first of all states 
to conclude a treaty with the French republie, is not 
thereby saved from invasion. Bonaparte’s troops march 
in, seize Leghorn, and take possession of all the English 
property found in that port. More remarkable still is the 
treatment of Venice. The territory of the republic is 
turned unceremoniously into a field of battle between 
Franee and Austria, and at the end of the war the Venetian 
republic is blotted out of the map. 

Further is to be remarked the curious development 
which was given to the principle of plunder. The financial 
distress of France and the impoverishment of the army at 
the opening of the campaign might account for much 
simple spoliation. But Bonaparte introduced the practice 
of transferring pictures and statues from the Italian palaces 
and galleries to France. This singular revival of primitive 
barbaric modes of making war becomes more striking 
when we reflect that the spoiler of Italy was himself an 
Italian. 

Altogether these campaigns brought to light a personality 
entirely without precedent in modern European history. 
True, the Revolution behind him and the circumstances 
around him were absolutely unprecedented. Marmont 
remarked at the time the rapid and continual development 
which just then showed itself in Bonaparte's character. 
“ Every day," he writes, “he seemed to see before him a 
new horizon.” An ambitious man had suddenly become 
aware that a career entirely unparalleled was open to 
him, if only he could find audacity and unscrupulous 
energy to enter upon it. Add to this that he had lived 
for three years in the midst of disorders and horrors such 
as might wellhave dissipated all principles, beliefs, and 
restraints. Even as early as the 13th Vendémiaire we 
find him impressed with a fatalist belief in his own luck 
(* I received no hurt ; Iam always lucky,” he writes), and 
there are indications that his wonderful escape at Arcola 
greatly heightened this belief in a mind naturally some- 
what superstitious. 

At this moment, as Bonaparte's private political views 
begin to appear, his Jacobinism, even his republicanism, 
slips from him like a robe. As early as May 1797 hesaid 
to Miot and Melzi, “Do you suppose that I triumph in 
Italy for the glory of the lawyers of the Directory, a 
Carnot or a Barras? Do you suppose I mean to found a 
republic? What an idea! a republic of thirty millions of 
people! with our morals, our vices! how is such a thing 
possible? The nation wants a chief, a chief covered with 
glory, not theories of government, phrases, ideological 
essays that the Freneh do not understand. They want 
some playthings ; that will be enough ; they will play with 
them and let themselves be led, always supposing they are 
cleverly prevented from seeing the goal towards which 
they are moving." His contempt for the French char- 
acter and his opinion of their unfitness for republican 
institutions was sincere ; it was the opinion of a Corsican 
accustomed to more primitive, more maseuline ways of 
life; we meet with it in Bonaparte's earliest letters, 
written before the thought of himself ruling Franee had 
occurred to him. 

When the fall of Mantua had established the French 
power in North Italy, Bonaparte’s next thought was to 
strike at the heart of Austria from this new basis. Early 
in March, having secured his position in Italy by the treaty 
of Tolentino with Rome and by a treaty with Sardinia, he 
set his troops in motion. He sent Joubert with 18,000 
men into Tyrol, while he prepared to mareh in person 
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the Tagliamento, then from that of the Isonzo, and 
advaneed steadily until he reached Leoben in Styria on 
April 7th. Here began negotiations. 


There has been much misconception of the preliminaries Prelimin- 
of Leoben, because Bonaparte’s position and objects have aries of 
not been properly understood. We expect to find these Leoben. 


preliminaries containing conditions most triumphant for 
Franee, since they were won by an invasion which stopped 
little short of Vienna, and followed a series of victories 
most ruinous to the Austrian military power. But it was 
not Franee that imposed these conditions, it was Bonaparte, 
whose interest was not by any means identical with that of 
Franee. His object was not so much to vanquish Austria 
as to eclipse the French generals on the Rhine and wrest 
from them the honour of concluding the war. In order to 
do this it was necessary to surprise Austria by his modera- 
tion, and this he did in the preliminaries of Leoben. The 
objeet of the war on the part of France had long been to 
obtain definitive possession of Belgium and the Rhine 
frontier; this might now have been obtained at the expense 
of Bonaparte’s Italian conquests. At Leoben, however, no 
such arrangement was made. Belgium indeed, so far as it 
belonged to Austria, was ceded, and the emperor agreed to 
“ recognize the limits of France as deereed by the laws of 
the republic.” This expression afterwards was made to 
seem ambiguous, but at the time it appears to have been 
understood to refer almost exclusively to the Belgian terri- 
tories, which had been organized by the French into nine 
departments. It seems certainly not to have ineluded that 
large territory limited by the Rhine which it was not com- 
petent to Austria to cede, since in the main it did not 
belong to Austria but to the Germanie empire. But what 
was to become of Bonaparte's conquests in Lombardy ? 
Here we meet with a principle of action which, though 
not invented by him, was mainly instrumental in found- 
ing his empire. An independent republie was to be set 
up in Lombardy, and for this Austria was to receive as 
an indemnity the continental possessions of the Venetian 
republic as far as the Oglio, with Istria and Dalmatia. 
But how came this territory to be at the disposal of 
Bonaparte, since the Venetian republie was a neutral state ? 
The answer is that its neutrality had been utterly disre- 
garded by Bonaparte during the war, and that, as its 
territory had been freely trampled on by his troops, irrita- 
tion had necessarily arisen among the Venetians, thence 
quarrels with the French, thence on the side of the French 
an attack on the aristoeratie government and the setting 
up of a demoeracy. Of all this the result was now found 
to be that the Venetian empire was a conquered territory, 
which in her next treaty France could cede in exchange 
for any desired advantage. This had been the principle of 
the partition of Poland; it was now.to be the principle of 
a universal conquest. 

The summer of 1797 “was passed by Bonaparte at 
Montebello near Milan. Here he rehearsed in Italy the 
part of emperor, formed his court, and accustomed himself 
to all the functions of government. He was chiefly 
engaged at this time in accomplishing the dissolution of 
the Venetian republic. He had begun early in the spring 
by provoking insurrections in Brescia and Bergamo. In 
April the insolence of a French officer provoked a rising 
against the French at Saló, for which Junot, sent by 
Bonaparte, demanded satisfaction of the senate on the 15th. 
The French now attempted to disarm all the Venetian 
garrisons that remained on the terra firma, and this led 
to a rising at Verona in which some hundreds of French- 


upon Vienna from Friuli through Carinthia and Styria. 
The archduke Charles had been called to the command of 
the troops opposed to him, but these were thoroughly 
demoralized. Bonaparte dislodged him from the line of 


men were massacred (April 17th). On the 19th a Freneh Occupa- 
sea-captain, violating the customs of the port at the tion of 
Lido, was fired upon from a Venetian fort. Bonaparte Venice. 
now declared that he would be a new Attila to Venice, 
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and issued a declaration of war. The feeble Government 
could-only submit. A revolution took place at Venice, and 
French troops took possession of the town on May 16th. 
A treaty was now concluded by Bonaparte “ establishing 
peace and friendship between the French republic and the 
republic of Venice,” and providing that “ the French occu- 
pation should cease as soon as the new Government should 
declare that it no longer needed foreign assistance.” “A 
principal object of this treaty,” as Bonaparte candidly 
explained to the Directory, “was to obtain possession 
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probable that he would in any case have sided with the 
majority of the Directory, since anything which favoured 
the Bourbons was a hindrance to his ambition. And thus 
the armies of the republic stood united against the tendency 
of public opinion at home. Imperialism stood opposed to 
parliamentary government, believing itself—such was the 
bewilderment of the time—to be more in favour of the 
sovereignty of the people than the people itself, and 
not aware that it was paving the way for a military 
despot. 


without hindrance of the city, the arsenal, and everything.” 
At the time that he was thus establishing friendship he 
was, as we know, ceding the territory of Venice, including 


The catastrophe came on 18th Fructidor (September Coup 
4, 1797), when Augereau, one of Bonaparte's generals of d'état of 


division, who had been sent by Bonaparte to Paris, sur- mee 


at last the town, to Austria. 

When we read the letters written by him at this period 
we see that already, only a year after he assumed for the 
first time the command of an army, he has fully conceived 
the utmost of what he afterwards realized. Had he been 
shown in vision at this time what he was to be at his 
zenith in 1812, when he was the astonishment and terror 
of the world, he would probably have said that it fell 
short of his expectations. 

One concession he had made in order to prevent Hoche 
and Moreau from sharing his laurels; at Leoben he had 
granted good terms to Austria. But the definitive treaty 
was not yet concluded, and it was still possible to with- 
draw this concession. This was the more possible as 
Austria might now be threatened with an attack from 
Bonaparte and Hoche at the same time. By virtue of the 
new principle she might also be bribed. The town of 
Venice might be ceded to her as well as the province, and 
in return for the left bank of the Rhine indemnity might 
be granted to her within the Germanic empire. The 
principle of ceding what is not one’s own is evidently 
capable of wide application. But Austria had still one 
hope, for it seemed impossible that France herself could 
suffer Bonaparte to run his headlong career without inter- 
ference, especially as she now had popular assemblies. 
The difficulty which Bonaparte had dissipated by his 
cannon in Vendémiaire had returned, as it could not fail 
todo. A Jacobinical regicide republic had to support itself 
in the midst of a nation which was by no means Jacobinical, 
and which had representative assemblies. These assem- 
blies, renewed by a third for the second time in the spring 
of 1797, placed Pichegru, suspected of royalism, in the 
chair of the Five Hundred, and Europe began to ask 
whether the restoration of the Bourbons was about to 
follow. Bonaparte at Montebello found that the Austrian 
negotiators were bent upon delay. 

The rising party was not perhaps mainly royalist ; its 
most conspicuous representative, Carnot, the Director, 
was himself a regicide. In the main it aimed only at 
respectable government and peace, but a minority were 
open to some suspicion of royalism. This suspicion was 
fatal to the whole party, since royalism had at this time 
been thoroughly discredited by the follies of the émigrés. 
An outcry is raised by the soldiers. We can measure the 
steady progress which had been made by the military 
power since Vendémiaire; it had then been an instru- 
ment in the hands of the Government, now it gives 
the law and makes the Government its instrument. The 
armies of the Rhine, represented by Hoche, oppose the 
new movement; as to Bonaparte, he was driven into op- 
position by self-defence. Dumolard, a deputy, had called 
attention to his monstrous treatment of the Venetian re- 
public; he anticipated the judgment of history by com- 
paring it to the partition of Poland. Bonaparte had 
already divulged toa friend the secret that he despised 
republicanism, but this attack made him once more, for 
the last time, a republican and a Jacobin. It is, however, 


rounded the Corps Législatif with twelve thousand men 
and arrested the most obnoxious representatives, while 
another force marched to the Luxembourg, arrested the 
Director Barthélemi, and would have arrested Carnot had 
he not received warning in time to make his escape. 
This stroke was followed by an outrageous proscription of 
the new party, of whom a large number, consisting partly 
of members of the Councils, partly of journalists, were 
transported to die at Cayenne, and the elections were 
annulled in forty-eight departments. 

Such was Fructidor, which may be considered as the 
third of the revolutions which compose the complex event 
usually known as the French Revolution. In 1789 the 
absolute monarchy had given place to a constitutional 
monarchy, which was definitively established in 1791. 
In 1792 the constitutional monarchy fell, giving place to 
a republic which was definitively established in 1795. 
Since’1795 it had been understood that revolution was 
over, and that France was living under a constitution. 
But in Fructidor this constitution also fell, and govern- 
ment became revolutionary again. It was evident that a 
third constitution must be established ; it was evident also 
that this constitution must set up a military form of 
government,—that is, an imperialism; but two more years 
passed before this was done. 

The benefit of the change was reaped in the end by 
Bonaparte. Naturally he favoured it and took a great 
share in contriving it. But it seems an exaggeration to 
represent him as the exclusive or even the principal author 
of Fructidor. Hoche took the same side as Bonaparte; 
Augereau outran him (and yet Augereau at this time was 
by no means a mere echo of Bonaparte); the division of 
the army of Italy commanded by Bernadotte, which had 
been recently detached from the army of Sambre-et-Meuse, 
and stood somewhat aloof from Bonaparte’s influence, sided 
with him in this instance. The truth is that the rising 
party of Moderates gave offence to the whole military 
world by making peace their watchword. Outside the 
armies too there was profound alarm in the whole repub- 
lican party, so that the circle of Madame de Staél was 
strongly Fructidorian, and this certainly was not guided 
by the influence of Bonaparte, though at this time 
Madame de Staél was among his warmest admirers. 
When the blow had been struck, Bonaparte knew how to 
reap the utmost advantage from it, and to exhibit it in its 
true light as mortal at the same time to the Moderates 
and to the republican Government itself, which now ceased 
to be legal and became once more revolutionary, and as 
favourable only to the military power and to the rising 
imperialism. He congratulated the armies on the fall of 
* the enemies of the soldier and especially of the army of 
Italy,” but accorded only the faintest approval to the 
Directory. 

The death of Hoche, occurring soon after, removed from 
Bonaparte’s path his only rival in the affections of the 
already omnipotent soldiery. Hoche alone among the 
generals beside Bonaparte had shown political talents ; 
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had he lived longer, he might have played with success 
the part in which Moreau afterwards failed. 

The revolution of Fructidor, being military, had an 
immediate effect on foreign affairs. It commences the 
period which was to last till the fall of Napoleon, a period 
of war pursued by France for its own sake, and as a kind 
of national business. As negotiations with England are 
at once violently broken off, so a change comes over the 
negotiations with Austria. With the fall of the peace 
party Austria loses all hope of favourable terms. Bona- 
parte is now residing at Passeriano in a villa belonging to 
Doge Manin, and the negotiations take place at Udine in 
the neighbourhood. As at Leoben, Bonaparte is more 
pacific than the Directory. They are prepared to recom- 
mence the war; his ambition is to win from the other 
generals the distinction of terminating it. The struggle 
between them concerns the fate of Venice, the complete 
possession of which is a bribe sufficient to induce Austria 
to recede entirely from the preliminaries of Leoben, but 
which the Directory is unwilling to cede. Between the 
beginning of September and the middle of October this 


Treatyof struggle continued ; at length, on October 17th, the treaty 
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was signed at the little village of Campo Formio (more 
correctly Campo Formido) close to Udine. Bonaparte 
took his own course, gave Venice, Istria, Dalmatia, and all 
Venetian territory beyond the Adige to Austria, founded 
the Cisalpine Republic, and reserved for France, besides 
Belgium, Corfu and the Ionian Islands. A congress was 
to open at Rastatt, and Austria bound herself by a secret 
article to do her best to procure for France from the 
Germanie body the left bank of the Rhine. By retaining 
the Ionian Islands Bonaparte gave the first intimation of 
his design of opening the Eastern question. 

He now left Italy, setting out from Milan on November 
l7tb, made à flying visit to Rastatt, where the congress 
had already assembled, and reached Paris on December 
5th. What next would be attempted by the man who at 
twenty-seven had conquered Italy and brought to an end 
the most memorable Continental war of modern times? 
From a speech delivered by him on the occasion of his 
reception by the Directory it appears that he had two 
thoughts in his mind,—to make a revolution in France 
(“when the happiness of the French people shall be 
based on the best [or on better] organic laws, all Europe 
will be free”) and to emancipate Greece (“the two most 
beautiful parts of Europe, once so illustrious for arts, 
sciences, and the great men of whom they were the cradle, 
see with the loftiest hopes the genius of liberty issue from 
the tombs of their ancestors”). He had now some months 
in which to arrange the execution of these plans. The 
Directory, seeing no safety but in giving him employment, 
now committed the war with England to his charge. He 
becomes “général en-chef de l'armée d'Angleterre." His 
study of internal politics soon landed him in perplexity. 
Should he become a Director, procuring an exemption from 
the rule which required the Directors to be more than 
forty years of age? He could decide on nothing, but felt 
himself unprepared to mingle in French party strife. He 
decided therefore that “the pear was not ripe," and turned 
again to the military schemes which might raise his renown 
still higher during the year or two which the Directory 
would require to ruin itself. It seemed possible to com- 
bine war against England with the Oriental plan which had 
been suggested to him, it is said, by Monge at Passeriano. 
During the last war between Russia and Turkey some publi- 
cists (including Volney, an acquaintance of Bonaparte’s) 
had recommended France to abandon her ancient alliance 
with Turkey and seek rather to share with Russia in her 
spoils. Thus was suggested to Bonaparte in Italy the 
thought of seizing Greece. Now as head of the army of 
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seize Egypt. She must not only conquer but colonize it 
(“if forty or fifty thousand European families fixed their 
industries, their laws, and their administration in Egypt, 
India would be presently lost to the English much more 
even by the force of events than by that of arms"). 
Such was the scheme, according to which Turkey was to 
be partitioned in the course of a war with England, as 
Venice had disappeared in the course of a war with 
Austria. 

That such a scheme could scarcely fail to kindle a new 
European war more universal than that which Bonaparte had 
just brought to a close was probably its principal recom- 
mendation inhiseyes. He also instinctively saw that, while 
he conquered in the East, France, deprived of her best troops 
and generals, would suffer disasters at home, though he could 
not anticipate what actually happened—that she would be 
unfortunate both at home and in the East. But the 
European war showed signs of recommencing even before 
he could set sail. For the tide of militarism in France 
could not be arrested for a moment; scarcely a month 
passed but was marked by some new aggression and 
annexation. In the spring of 1798 the old constitution of 
Switzerland was overthrown, French troops entered Bern 
and seized a treasure of 40,000,000 francs; at the same 
time a quarrel was picked with the Papal Government ; it 
was overthrown, the treasury plundered, and the aged 
pope, Pius VI., carried into captivity. Thus, as Berthier 
said, money was furnished for the Egyptian campaign; 
but on the other hand Europe was thoroughly roused ; 
England could meet the threatened attack by forming a 
new Coalition, and at the beginning of May, three weeks 
before Bonaparte set sail, the probability of a new 
Continental war was already so great that he writes, for the 
benefit of General Brune, a plan for defending Italy against 
an attack by a superior force of Austrians. It is asserted 
by Miot that at the last moment Bonaparte would gladly 
have abandoned his Eastern expedition, since it would 
have suited him as well to take the command again against 
Austria, but that the Directory, to be rid of him at all 
hazards, forced him to depart. 

In any case the departure of Bonaparte for the East 
with 30,000 men and Generals Murat, Berthier, Desaix, 
Kléber, Lannes, and Marmont—Nelson in front of him 
and a European war behind—perhaps marks the moment 
of wildest confusion in the modern history of Europe. 
From his letters written on board ** L'Orient ” it would seem 
that he scarcely realized the terrible risk he ran; it is to 
be considered that the superiority of the English marine 
had not yet been clearly proved, and that the name of 
Nelson was not yet redoubtable. He set sail on May 19, 
having stimulated the zeal of his soldiers by promising that 
each should return rich enough to buy six “arpents” of 
land (the Directory were obliged to deny the genuineness 
of the proclamation), and, eluding Nelson, who had been 
driven by a storm to the island of St Pietro near Sardinia, 
arrived on June 9 at Malta, where a squadron from Civita 
Vecchia and another from Ajaccio had preceded him. 
This island was in the possession of the Knights of St John 
of Jerusalem, who acknowledged the king of Naples as 
their feudal superior and the czar as their protector. To 
attack them was the direct way to involve France in 
war both with Naples and Russia. Bonaparte, demanding 
admission into the harbour for his fleet, and receiving 
answer that the treaties which guaranteed the neutrality 
of Malta permitted only the admission of four ships, 
attacked at once, as indeed he had been expressly com- 
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manded by the Directory to do (Nap. Corr., iv. 53). 
The people rose against the knights; the grand master 
Hompesch opened negotiations, and on the 12th Bonaparte 
entered La Valette. He is enthusiastic about the strength 
and importance of the position thus won. “It is the 
strongest place in Europe; those who would dislodge us 
must pay dear.” He spent some days in organizing a new 
Government for the island, and set sail again on the 19th. 
On July 2 he issues his first order in Alexandria. 

During the passage we find him prosecuting his earlier 
scheme of the emancipation of Greece. Thus from Malta 
he sends Lavalette with a letter to Ali Pasha of Janina. 
His plan therefore seems to embrace Greece and Egypt at 
once, and thus to take for granted the command of the 
sea, almost as if no English fleet existed. The miscalcula- 
tion was soon made manifest. Bonaparte himself, after 
occupying Alexandria, set out again on the 8th and 
marched on Cairo; he defeated the Mamelukes first at 
Chebreiss and then at Embabeh within sight of the 
Pyramids, where the enemy lost 2000 and the French 
about 20 or 30 killed and 120 wounded. He is in Cairo 
on the 24th, where for the most part he remains till January 
of 1799. But à week after his arrival in Cairo the fleet 
which had brought him from France, with its admiral 
Brueys, was destroyed by Nelson in Aboukir Bay. For 
the first time, in reporting this event to the Directory, it 
seems to flash on Bonaparte's mind that the English are 
masters of the sea. The grand design is ruined by this 
single stroke. France is left at war with almost all Europe, 
and with Turkey also (for Bonaparte’s hope of deceiving 
the sultan by representing himself as asserting his cause 
against the Mamelukes was frustrated),and her best generals 
with a fine army are imprisoned in another continent. 

It might still be possible to create a revolution in Turkey 
in Asia, if not in Turkey in Europe. The Turks were pre- 
paring an army in Syria, and in February 1799 Bonaparte 
anticipated their attack by invading Syria with about 
12,000 men. He took El Arish on the 20th, then Gaza, and 
arrived at Jaffaon March 3. It was taken by assault, and 
a massacre commenced which, unfortunately for Bonaparte’s 
reputation, was stopped by some officers. The consequence 
was that upwards of 2000 prisoners were taken. Bonaparte, 
unwilling either to spare food for them or to let them go, 
ordered the adjutant-general to take them to the sea-shore 
and there shoot them, taking precautions to prevent any 
from escaping. Thiswas done. ‘ Now,” writes Bonaparte, 
“there remains St Jean D'Acre." This fortress was the seat 
of the pasha, Jezzar. It is on the sea-shore, and accord- 
ingly England could intervene. Admiral Sir Sidney Smith, 
commanding a squadron on the cozst, opened fire on the 
French as they approached the shore, and was surprised to 
find his fire answered only by musketry. In a moment he 
divined that the siege artillery was to come from Alexandria 
by sea, and very speedily he discovered the ships that 
carried it and took possession of them. On March 19 
Bonaparte is before Acre, but the place receives supplies 
from the sea,and support from the English ships, while 
his artillery is lost. He is detaincd there for two whole 
months, and retires at last without success. This check, 
he said, changed the destiny of the world, for he calculated 
that the fall of Jezzar would have been followed by the 
adhesion of all the subject tribes, Druses and Christians, 
which would have given him an army ready for the con- 
quest of Asia. 

The failure had been partially redeemed by a victory 
won in April over an army which had marched from the 
interior to the relief of Acre under Abdallah Pasha, and 
which Bonaparte defeated on the plain of Esdraelon (the 
battle is usually named from Mount Tabor). In the 
middle of May the retreat began, a counterpart on a small 
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scale of the retreat from Moscow, heat and pestilence taking 
the place of frost and the Cossacks. On the 24th he is 
again at Jaffa, from which he writes his report to the 
Directory explaining that he had deliberately abstained 
from entering Acre because of the plague which, as he 
heard, was ravaging the city. On June 14 his letters are 
again dated from Cairo. 
two months, which were spent partly in hunting the 
dethroned chief of the Mamelukes, Murad Bey, partly in 
meeting a new Turkish army, which arrived in July in the 
Bay of Aboukir. He inflicted on it an annihilating defeat 
near its landing-place ; according to his own account ten 
or twelve thousand persons were drowned, This victory 
masked the final failure of the expedition. It was a failure 
such as would have ruined Bonaparte in a state enjoying 
publicity, where the responsibility could have been brought 
home to him and the facts could have been discussed. For 
a year of warfare, for the loss of the fleet, of 6000 soldiers, 
and of several distinguished officers (Brueys, Caffarelli, 
Cretin), for disastrous defeats suffered in Europe, which 
might have been averted by Bonaparte and his army, for 
the loss for an indefinite time of the army itself, which 
could only return to France by permission of the English, 
there was nothing to show. No progress was made in con- 
ciliating the people. Bonaparte had arrived with an inten- 
tion of appealing to the religious instinct of theSemitic races. 
He had imagined apparently that the rebellion of France 
against the Catholic religion might be presented to the 
Moslems as a victory of their faith. He had declared 
himself a Mussulman commissioned by the Most High to 
humble the cross. He had hoped at the same time to 
conciliate the sultan ; it had been arranged that Talleyrand 
should go to Constantinople for the purpose. But 
Talleyrand remained at Paris, the sultan was not con- 
ciliated, the people were not deluded by Bonaparte's reli- 
gious appeals. Rebellion after rebellion had broken out, 
and had been repressed with savage cruelty. It was 
time for him to extricate himself from so miserable a 
business. 

It appears from the correspondence that he had promised 
to be back in France as early as October 1798, a fact which 
shows how completely all his calculations had been dis- 
appointed. Sir Sidney Smith now contrived that he 
should receive a packet of journals, by which he was 
informed of all that had passed recently in Europe and of 
the disasters that France had suffered. His resolution was 
immediately taken. On August 22 he wrote to Kléber 
announcing that he transferred to him the command of 
the expedition, and that he himself would return to Europe, 
taking with him Berthier, Lannes, Murat, Andréossi, 
Marmont, Monge, and Berthollet, and giving orders that 
Junot should follow in October and Desaix in November. 
After carefully spreading false accounts of his intentions, 
he set sail with two frigates in the night of the same day. 
He arrived after a voyage of more than six weeks, during 
which he revisited Corsica, in the harbour of Fréjus on 
October 9. 

From this moment the tide of his fortune began to flow 
again. His reappearance seemed providential and was 
hailed with delight throughout France. The system 
established in Fructidor was essentially military. It had 
led directly to the violent aggressions of 1798, and to a 
great law of military service introduced by General Jourdan, 
which was the basis of the Napoleonic armies; it had 
created a new European war. But it was evidently 
inconsistent with the form of government established in 
1795. A Directory of civilians were not qualified to 
conduct a policy so systematically warlike. Hence the 
war of 1799 had been palpably mismanaged. The armies 
and the generals were there, but the presiding strategist 
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and statesman was wanting. In Italy conquest had been 
pushed too far. Half the troops were locked up in for- 
tresses or occupied in suppressing rebellions; hence 
Macdonald at the Trebbia and Joubert at Novi were 
defeated by Suwaroff, Mantua fell, and the work of 
Bonaparte in Italy was well-nigh undone. Government 
was shaken by these disasters. A kind of revolution took 
place in June. Four new members entered the Directory, 
of whom three—Gohier, Roger-Ducos, and General Moulin 
—represented on the whole the revival of the Jacobinism of 
1793, while the fourth, Sieyés, the most important politician 
of this crisis, represented the desire for some new con- 
stitutional experiment. The remedy which first suggested 
itself was to return to the warlike fury and terrorism of 
1793. "The Jacobin Club revived and held its sittings in 
the Salle du Manége. Many leading generals, especially 
Jourdan and Bernadotte, favoured it. But 1793 was not 
to be revived. Its passions had gone to sleep, and the 
meinory of it was a nightmare. Nevertheless a sort of 
Terror began. The hardship of recruitment caused rebel- 
lions, particularly in the west. Chouannerie and Royalism 
revived, and the odious Law of Hostages was passed to 
meet them. After seven years of misery France in the 
autumn of 1799 was perhaps more miserable than ever. 

If 1793 could not be revived, what alternative? Sieyés 
perceived that what was needed was a supreme general to 
direct the war. But, though he had ceased to believe in 
popular institutions, and had become a convert to a new 
kind of aristocracy, he did not wish his supreme general to 
control civil affairs. He looked for an officer who should 
be intelligent without being too ambitious. His choice 
fell upon Joubert, who was nominated commander of the 
army of Italy that he might acquire the necessary renown. 
But Joubert was killed at Novi in August. From this 
Aime Sieyés had remained uncertain. Advances were made 
in vain to Moreau. Who can say what might have 
happened in a few months? Some general of abilities not 
very commanding would have risen to a position in which 
he would have controlled the fate of France. Perhaps 
Masséna, whose reputation at this moment reached its 
highest point through the victories of Zurich, but who was 
not made either for an emperor or for a statesman, might 
have come forward to play the part of Monk. 

Upon this perplexing gloom the reappearance of 
Bonaparte came like a tropical sunrise, too dazzling for 
Sieyes himself, who wanted a general but a general he 
could control. On October 16 he arrived at his old 
Parisian house in the Rue de la Victoire, and on the 9th 
and 10th of November (Brumaire 18, 19) the revolution 
took place. Bonaparte had some difficulty at first in under- 
standing the position. He found a Jacobin party clamour- 
ing for strong measures and for a vigorous prosecution of the 
war; at the head of this party he saw military men, par- 
ticularly Jourdan and Bernadotte. Asan old Robespierrist, 
a Fructidorian, and a soldier, he was at first attracted to 
this faction. Sieyés, the object of their most bitter 
attacks, he was at first disposed to regard as his principal 
enemy. Gradually he came to perceive that this time he 
was to rise not as a Jacobin but as the soldier of anti- 
Jacobinism, and that he must place his sword at the service 
of Sieyés. For his part Sieyés could not but perceive 
that Bonaparte was not precisely the war minister he 
sought. But by the efforts of Lucien and Joseph Dona- 
parte, of Roederer, and Talleyrand a coalition was at last 
effected between them, though Sieyés continued to predict 
that after the success Bonaparte would throw him off. The 
movement which now took place was the most respect- 
able, the most hopeful, as for a long time it seemed the 
most successful, effort that had been made since 1792 
to lift France out of the slough. Instead of reviving 
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Jacobinism it was resolved to organize a strong and skilled 
Government. A grand party of respectability rallied round 
Sieyés to put down Jacobinism. Ducos among the Direc- 
tors (he had been converted), the majority of the Council 
of Ancients, Moreau and Macdonald, the generals of purest 
reputation, Bonaparte and the generals personally attached 
to him, composed this party. On the other side the 
Jacobinical party consisted of the Directors Gohier and 
Moulin, the majority of the Council of Five Hundred, Gene- 
rals Jourdan and Bernadotte. Which party would be fol- 
lowed by the rank and file of the army was an anxious 
question. 

It was determined to take advantage of a provision of 
the constitution which had been originally inserted by the 
Girondists as a safeguard against aggressions from the 
municipality of Paris, and to cause the Council of Ancients 
to decree a meeting of the Councils outside Paris at the 
palace of St Cloud. At this meeting it was intended to 
propose a reform of the constitution. The proposal would 
be supported by a majority in the Council of Ancients, 
and by many, but probably not a majority, in the Council 
of Five Hundred. It was foreseen that the Jacobins 
might give trouble, and might need to be eliminated, as 
they had themselves eliminated the Girondins. Witha 
view to this, when the decree was passed on November 
9th, General Bonaparte, made commander of all the troops 
in Paris, was entrusted with the execution of it. It is 
carefully to be observed that he does not, like Cromwell, 
act of his own free will against the assembly, but is 
appointed by the assembly to act in its name. No one 
thought of destroying the republic; the question was of 
introducing the famous perfect constitution of Sieyés. 
Bonaparte appeared, surrounded by the generals of his party, 
in the Council of Ancients, where he skilfully evaded taking 
the oath to the constitution. He then reviewed the troops, 
and it became apparent that he could count on them. 
From this moment Brumaire may be said to have been 
decided. The next step was that Sieyés and Ducos 
resigned their places on the Directory; Barras was in- 
duced to follow their example; but Gohier and Moulin 
were firm. Gohier was placed under ward of Moreau at 
the Luxembourg, while Moulin made his escape. It now 
only remained to deal with the Council of Five Hundred, 
the stronghold of Jacobinism. 

The revolution was consummated on the next day at 
St Cloud. Bonaparte and Sieyés sat in a private room 
while the Councils began their deliberations; but, being 
informed that it was proposed to renew the oath to the 
existing constitution, Bonaparte determined to interfere. 
There seems to have been mismanagement here. Sieyés, 
not Bonaparte, should have interfered, but probably he 
was rendered helpless, as often happened to him, by 
timidity. Bonaparte then entered the Council of Ancients, 
where he delivered a confused harangue which did him 
little good, though the assembly was well-disposed to 
him. His position was a false one, though he urged very 
justly that the existing constitution had been practically 
destroyed by the illegalities of Fructidor, Floréal, and 
Prairial. He then passed to the hostile Council of Five 
Hundred, where he was received with cries of Mors la loi! 
A bas le dictateur! He was seized by the collar and 
attempts were made to push him out of the hall. 

He was now almost in despair, and no wonder! By 
the backwardness of Sieyés he had been pushed into the 
part of Cromwell. But Cromwell had soldiers devoted to 
him, and of theocratic rather than republican ideas ; the 
soldiers of Bonaparte had only just been put under his 
command, and they were fanatical republicans. The false 
step must be retrieved. The soldiers must be persuaded 
that Bonaparte was no Cromwell, but a staunch republican, 


1800.] 


and that they were not called upon to act against an 
assembly, but only against a traitorous minority, as at 
Fructidor. Lucien Bonaparte, who was president of the 
Five Hundred, performed this miracle. Bonaparte had 
sent grenadiers to rescue him. Lucien was at the tribune, 
where he was defending his brother amidst noisy interrup- 
tion. At the appearance of the grenadiers he threw off 
his official dress and retired under their escort. In the 
hall he mounted on horseback and addressed the troops 
who were employed to guard the legislature, declaring 
that the council was oppressed by assassins, brigands 
paid by England; he charged the soldiers to deliver the 
majority from this oppression by clearing the hall He 
brandished a sword and swore to stab his brother if ever 
he attacked the liberties of Frenchmen. On the clear 
understanding that no violence against the assembly was 
intended, and with the express sanction of its president, the 
soldiers then cleared the hall. In the evening at 9 o’clock 
Lucien reassembled a certain number of the members and 
proposed to them to nominate a committee which should 
report on the state of affairs. This committee was at once 
named, and speedily presented a report to the effect that 
Sieyés, Roger-Ducos, and Bonaparte should compose a 
provisional executive under the title of consuls, that the 
legislature should adjourn till February 20 (1 Ventose), a 
committee of twenty-five members from each Council being 
left to deliberate along with the consuls upon the changes 
to be made in the constitution; at the same time, as in 
Fructidor, a certain number of members (fifty-five) were 
to be expelled from the Councils. 

Thus the original plan was on the whole carried into 
effect. But it had been sadly marred by the unseemly 
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Grand Elector, whose main function consisted in choosing 
two consuls, of whom one was to take the home and the 
other the foreign department. Here again Bonaparte ac- 
quiesced as far as he could. He adopted the consuls and 
the triple executive, even lowering apparently the grand 
elector of Sieyés by giving him the more republican title 
of First Consul. But he displayed signally and for the 
first time the adroitness, rapid and audacious, which was 
to be the characteristic of his diplomacy. He declaimed 
violently against the feebleness of the grand elector and 
the consuls in this scheme, feigning to overlook that it 
concentrated power intentionally in the Senate; then 
instead of sending back the scheme for revision he simply 
strengthened immensely the attributions of the first consul, 
leaving the other consuls and the assemblies as weak as 
before. By this stroke a strong aristocracy was turned 
into a strong despotism, and at the same time advantage 
was taken of the very peculiar character of Sieyés, who 
always when he met with opposition sank into an im- 
penetrable silence. Bonaparte boasted afterwards that he 
had sealed his victory over Sieyés by a handsome bribe 
at the expense of the public. 

The provisional consulate of Sieyés, Ducos, and Bona- 
parte lasted only from November 10th to December 13th. 
Then through the promulgation of the new constitution 
it made way for the definitive consulate of Bonaparte, 
Cambacérés, and Lebrun, which lasted four years. By 
the constitution of 22 Frimaire, year VIII. (which was 
never debated in any assembly, but, after being devised 
by the two legislative committees meeting at the Luxem- 
bourg under the presidency of Bonaparte, and in the 
presence of the other consuls, and after being redacted by 


appearance of Bonaparte and by his gasconades, in which 
he bade the Council remember that he “marched under 
the escort of the god of fortune and the god of war.” An 
attempt was made to conceal these mistakes by publishing 


Daunou, was introduced by a popular vote), Bonaparte Bona- 
became First Consul for ten years with a salary of half a parte 
million francs, with a sole power of nominating the council becomes 


of state, the ministers, ambassadors, officers of army and ae 


in the Moniteur a garbled report of his speech. 

Brumaire taken by itself is the victory of Sieyés rather 
than of Bonaparte. It raised Sieyés to the position he 
had so long coveted of legislator for France. The con- 
stitution now introduced was really in great part his work, 
but his work so signally altered in one point that it 
resulted in the absolute supremacy of Bonaparte. We 
should especially notice that it is Sieyés, not Bonaparte, 
who practically suppresses representative institutions. The 
long-expected scheme of Sieyés was at last promulgated, 
and we see with astonishment that the man of 1789, the 
author of Qwest ce que le Tiers État? himself condemns 
political liberty. In this scheme the assemblies, of which 
there are three, the Senate, the Tribunate, and the Corps 
Législatif, are not chosen by popular election at all. The 
two latter are nominated by the Senate, and the Senate is 
chosen at the outset in part by the provisional consuls and 
in part by co-optation. The Tribunate alone had the right 
of publie debate, which was separated from the right of 
voting. This latter was assigned to the Corps Législatif. 
These arrangements, which caused the nullity of parlia- 
mentary institutions in the Napoleonic period, were devised 
not by Bonaparte but by Sieyés, who confined popular elec- 
tion to certain lists of notability out of which the assemblies 
were required to be chosen. By this scheme Sieyés, who 
retained all his hatred for the old régime and the old 
noblesse, passed sentence upon the whole constructive work 
of the Revolution; this sentence was only ratified by 
Bonaparte. 

But, while he absolutely condemned democracy, Sieyés 
did not want to set up despotism. The Senate was to be 
supremo; it was to be a kind of hereditary aristocracy, 
the depositary of the tradition of the Revolution ; above it, 
and capable of being deposed by it, was to be a doge called 


fleet, and most of the judges and local officials, and with 
& power in nominal conjunction with the other consuls of 
initiating all legislation and deciding war and peace. 
Sieyés and Ducos retired, and under the new constitution 
the second and third consuls were Cambacérés, an eminent 
legist, and Lebrun, an old official of Louis XV.'s time. 
The party of Brumaire had intended to set up a republic, 
but this constitution created a strong monarchy under the 
thinnest disguise. 

For the moment it was much that France renounced 
Jacobinism and ceased to tear herself to pieces. The civil 
war of the west and the foreign war were alike energetic- 
ally taken in hand. A proclamation to the inhabitants 
of the west (December 28th) breathed for the first time 
the spirit of tolerance, of respect for religion, and con- 
sideration for the clergy. It was a precursor of the 
Concordat, and attacked the civil war at its root. It was 
accompanied by the most imperious threats against the 
refractory, who are to be treated “like the Arabs of the 
desert," who are warned that they have to do with a man 
“accustomed to rigorous and energetic measures,"—an 
allusion apparently to the massacres of Jaffa and Cairo. 
This policy, accompanied by decisive military action, was 
speedily successful. By the end of February all was 
quiet in the west; Frotté, the most active leader in 
Normandy, had surrendered at discretion, and had been 
shot, though Bonaparte had expressly announced that if 
he surrendered he might count on the generosity of the 
Government. In preaching a religious peace at home 
Bonaparte was sincere; he was less so in announcing a 
policy of peace in Europe, for he well knew that he 
needed a victory to cover his apostasy from republicanism. 
Nevertheless the announcement was necessary as part of 
the national renunciation of Jacobinism; and it was 


His 
jealousy 
of 
Moreau. 


204 


harmless, for the Coalition was scarcely likely to accept 
peace when they had the military advantage. Indeed 
they could not consistently do so, since they had gone to 
war on the grouud that peace with the Directory had 
appeared in 1798 to be less endurable than war, and the 
accession of Bonaparte could not but seem to them likely 
to make matters worse. In tbinking thus they were 
substantially right, as the sequel proved, but they did not 
sufficiently understand that Bonaparte was not now the 
“champion of Jacobinism," as Pitt called him, but had 
become its enemy and destroyer. When England and 
Austria refused his overtures, Bonaparte had the good 
fortune of getting precisely what he wanted, viz., war, in 
precisely the way he wished, that is, as apparently forced 
upon him. This war is peculiar in the circumstance that 
throughout its course Bonaparte has a military rival with 
whom he is afraid to break, and who keeps pace with him 
in achievements—Moreau. To Moreau the success of 
Brumaire had been mainly due, and he had perhaps 
thought that the new constitution, as it did not seem to 
contemplate the First Consul commanding an army, had 
removed Bonaparte from the path of his ambition. He 
now held the command of the principal army, that of the 
Rhine, in which post Bonaparte could not venture to 
supersede him. The problem for Bonaparte throughout 
the war was to prevent Moreau, and in a less degree 
Masséna, who was now in command of the army of Italy, 
from eclipsing his own military reputation. Russia had 
now retired from the Coalition, so that, as in 1796, Austria 
and England were the only belligerents. Italy had been 
almost entirely lost, and Masséna, at the head of the army 
of Italy, opposed to General Melas, was almost where 
Bonaparte had been before his Italian campaign began. 
But France had retained the control of Switzerland, and 
Moreau with more than 100,000 men arranged along the 
Rhine from the Lake of Constance to Alsace stood opposed 
to Kray, whose headquarters were at Donaueschingen. 
It seemed that the campaign would be conducted by 
Moreau and Masséna receiving instructions from Bonaparte 
at Paris. "That the decisive campaign would have been in 
Bavaria seems so evident that the military writer Bülow 
conjectures that the French were afraid of alarming 
Europe by a too decisive victory, which would have 
brought them at once to the walls of Vienna, and that 
they therefore transferred the campaign to Italy. But 
where would Bonaparte have been had Moreau won 
Hohenlinden in the spring of 1800 while he remained 
ingloriously at Paris! While therefore in writing to 
Moreau he carefully adopts the language of one who, 
much to his own regret, has become a mere civilian, he 
plans the campaign so that both Moreau and Masséna are 
confined to the task of holding the enemy in play while 
an army of reserve descends from one of the Alpine passes 
into Italy. This army of reserve, which was so carefully 
concealed that few people believed in its existence, is to 
be commanded, he writes, by some general “to be named 
by the consuls”; a little later Berthier is nominated. As 
late as the end of March he told Miot that he did not 
mean to leave Paris. Moreau is also to detach 25,000 
men under Lecourbe, who are to join Berthier in Italy ; 
in this way security was taken that Moreau should not be 
too successful. On April 24 the campaign in Germany 
began by the passage of the Rhine at a number of points 
at once. Up to May 10 Moreau is the hero of the war. 
He is victorious at Engen, at Mosskirchen, and forces 
Kray to retire to Ulm. But on May 9 Bonaparte is at 
Geneva, and it appears at once that he is commander, and 
Berthier only his chief of the staff. At the same time 
Carnot in person is sent with unusual formality to demand 
from Moreau the detachment of troops. 
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The campaign of Marengo was astonishingly short. 


Masséna had been struggling vainly against the superior 
forces of Melas ; since the 21st he had been shut up in 
Genoa, where Austria and England could co-operate in the 
siege. In Italy the affairs of France looked darker than 
ever, when Bonaparte threw himself on the rear of Melas 
by passing the Great St Bernard between May 15 and 20. 
Other divisions passed the Little St Bernard and the Mont 
Cenis, while the detachment from Moreau's army (under 
Moncey, not Lecourbe) descended the St Gotthard. Itseems 
that the Austrians had absolutely refused to believe, what 
nevertheless was openly discussed in the Paris journals, 
that Bonaparte intended to cross the Alps. Bonaparte had 
another surprise in store for them. "Though Genoa was 
now suffering all the horrors of famine, he made no attempt 
to relieve it, but turned to the left, entered Milan, and 
took possession of the whole line of the Ticino and the Po. 
Meanwhile Genoa capitulated to General Ott. Melas was 
now at Alessandria, where Bonaparte sought him on the 
13th. On the 14th Melas marched out, crossed the 
Bormida, and arrived at Marengo. The victory here won 
by Bonaparte, though in its consequences more decisive 
than any other, and marking in a certain sense the culmina- 
tion of his career, yet was due almost entirely to accident. 
A sudden charge of cavalry by Kellermann changed a 
great Austrian victory into a decisive Austrian defeat. 
On the next day Melas (having, as it seems, quite lost his 
head) signed a convention by which Austria sacrificed 
almost all North Italy, restoring something like the posi- 
tion of Campo Formio. ‘Had he fought another battle,” 
says Marmont, “he would certainly have beaten us." 
Bonaparte returns to Paris, victorious at once over Austria 
and over Moreau and Masséna. He did not, however, 
succeed in tearing from Moreau the honour of concluding 
the war. Marengo did not lead to peace; this was won, 
where naturally it could only be won, in Bavaria by 
Moreau's victory of Hohenlinden (December 3d), a victory 
perhaps greater than any of which at that time Bonaparte 
could boast. 

Never was Bonaparte more recklessly audacious, never 
was he more completely and undeservedly successful, than 
in this campaign. Brumaire had given him a very uncer- 
tain position. Sieyés and the republicans were on the 
watch for him on the one side; Moreau seemed on the 
point of eclipsing him on the other. His family felt their 
critical position: “had he fallen at Marengo," writes 
Lucien, *we should have been all proscribed." Perhaps 
nothing but a stroke so rapid and startling as that of 
Marengo could have saved him from these difficulties. 
But this did more, and developed the empire out of the 
consulate. 

His appeal for peace after Brumaire had not been purely 
insincere, though he wanted victory before peace. He 
proposes to Rouget de lIsle to write “a battle hymn 
which shall express the 1dea that with great nations peace 
comes after victory." After Marengo he devotes himself 
to giving peace to the world; he did this by three great 
acts, so that in 1802 for the first time for ten years under 
the new Augustus “no war or battle sound was heard 
the world around." "These three acts are the treaty of 
Lunéville, February 1801, the Concordat, July 1801, the 
treaty of Amiens, March 1802. It is worth noticing that 
the negotiator of all of them is his brother Joseph, as if 
he especially desired to connect his family name with the 
pacification of the world. 


l. The treaty of Lunéville gave peace to the Continent. Treaty 
It is to be observed that here Bonaparte shows himself of Luné 


at least less rapacious than the Directory. He surrenders 
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before the end of June. Since the beginning of April Marengo 
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most of the usurpations of 1798, the Roman and 
Parthenopean Republies, and returns in the main to the 
arrangements of Campo Formio,—a proof of moderation 
which must have led the cabinets to consider whether 
after all it might not be possible to find a modus vivendi 
with the Government of Brumaire. 

2. By the Concordat he professed to close the religious 
war. In reality he crushed the national Gallican Church, 
which had been created by the Constitution Civile, and 
which had perhaps begun to take root, and restored the 
Papal Church, shorn of its endowments and dependent, so 
long as he lived, on the state. As part of the great pacifica- 
tion, the Concordat was perhaps mainly a stroke of stage- 
effect, though its influence upon the later history of France 
has been great. For Bonaparte himself it was important 
as severing the clerical party from the Bourbons and 
attaching it to himself, as giving him through the clergy 
an influence over the peasantry, upon whom he depended 
for his armies, also as in some degree welding together 
through the ubiquitous influence of the clergy the different 
states which were already subject to his government. In 
negotiating it with Cardinal Consalvi, Bonaparte had 
recourse more than once to the vulgar fraud and knavery 
which earned for him the title of Jupiter-Scapin. 
reaty of 3. After the treaty of Lunéville, as after that of Campo 
Amieus. Formio, England was left to fight France alone; but 

Bonaparte had now a higher estimate than in 1798 of 
England's naval power. He was able, however, in 1801 
to attack her in another way. By her conduct at Malta 
she had given offence to the czar Paul, and taking advant- 
age of this Bonaparte was able to revive against her the 
armed neutrality of 1780. Not only Russia but Prussia was 
thus brought for the first time, along with Sweden and 
Denmark, into the French alliance, and the system of 
Tilsit was for the first time sketched out. But it lasted 
only for a moment. At the beginning of April the 
announcement of the murder of Paul and the bombard- 
ment of Copenhagen by Nelson dissolved it. England and 
France were now alike disposed for peace, the former 
because she had lost the support of a European Coalition, 
the latter because she had lost all means of attack, and also 
because of Bonaparte's grand plan of pacification. In the 
summer Bonaparte’s endeavours are confined to saving the 
French colony in Egypt from the English, and to snatching 
a little territory from England’s ally Portugal by means of 
Spain. But Cairo capitulated to the English in June, in 
which month also Spain made peace with Portugal. 
Accordingly in October the preliminaries of London were 
signed, and the treaty of Amiens followed in March. The 
allies of France paid for her naval defeats, Spain losing 
Trinidad and Holland Ceylon; but France, though she 
lost nothing, acquiesced by this treaty in the total failure 

of all her designs upon the East. 
The globe was now at peace, and thanked Bonaparte for 
it. The equilibrium which had been destroyed by the 
‘evolution seemed at length to be restored. Meanwhile 
the legislative reconstruction of France proceeded rapidly. 
This is the glorious period of Bonaparte’s life, not, as has 
often been alleged, because he was as yet uncorrupted by 
power, but simply because a strong intelligent Government 
was the great need of France and repose the great need of 
Europe, and Bonaparte at this time satisfied both needs. 
tecon- The work of reconstruction which distinguishes the 
truction consulate, though it was continued under the empire, is 
E the most enduring of all the achievements of Napoleon. 
Bons. The institutions of modern France date, not, as is often 
| said, from the Revolution, but from the consulate. Not 
that Napoleon personally was endowed with a supreme 
legislative genius; his principal merit was to have given 
to France the first secure Government, the first Govern- 
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ment capable of effective legislation, that she had had 
since the destruction of her ancient institutions. The task 
of reconstruction fell to him of necessity; his personal 
interference was in many respects, as we shall see, mis- 
chievous rather than beneficial; it is, however, also true 
that he appreciated the greatness of the work, urged it on 
with vigour, entered into it, impressed it with the stamp 
of his own personality, and left upon it the traces of his 
keen sagacity. 

The institutions now created, and which form the organi- 
zation of modern France, are—(1) the restored Church, 
resting on the Concordat; (2) the University, resting on 
the law of 11 Floréal, An X. (May 1, 1802); (3) the judicial 
system, commenced by the law of 27 Ventose, An VIII. 
(March 18, 1800), and completed by other laws in 1810; 
(4) the Codes:—(a) Code Civil (commission nominated 24 
Thermidor, An VIIL, August 12, 1800; it received the 
name Code Napoléon on September 3, 1807), (5) Code de 
Commerce, promulgated on September 10, 1807, (c) Code 
Pénal, (4) Code d'Instruction Criminelle (came into force 
January 1, 1811); (5) the system of local government, 
resting on the law of 18 Pluviose, An VIII. (February 7, 
1800); (6) the Bank of France, established 28 Nivose, 
An VIII. (January 18, 1800); (7) the Legion of Honour, 
established 29 Floréal An X. (May 19, 1802). These 
institutions, along with the military system, have in the 
main continued to the present day after the downfall of 
all the Napoleonic institutions which were purely political. 
It is rather the fortune than the merit of Napoleon 
that no similar mass of legislation can be ascribed to 
any other sovereign, since no other sovereign has ruled 
securely over an ancient and civilized country which 
has been suddenly deprived of all its institutions. It is 
also a matter of course that much of this legislation 
has been beneficial, since a tabula rasa relieves the legis- 
lator of many hindrances. In several points, on the other 
hand, we can see that France was sacrificed to Napoleon's 
personal interest. Thus the Concordat restored the 
ancient Papal Church, shorn of its wealth, and receiving 
from the state a subsidy of about £2,000,000. It was 
right to restore religion, and the Constitution Civile, which 
was cancelled by the Concordat, had been an insane act, 
the principal cause of the miseries of France for ten years. 
Nevertheless a great opportunity was lost of trying some 
new experiment, which might have led to a genuine 
revival of religion; but for this Napoleon cared nothing 
so long as he could pose as a new Constantine, detach the 
church from the cause of the Bourbons, and have the pope 
at his beck. In like manner the freedom of local govern- 
ment was sacrificed to the exigencies of his despotism. 
Among the most remarkable of his institutions was the 
University. The twenty-one universities of old France, 
including the great mother university of Paris, had fallen 
victims in 1792 to the insanity of the Legislative Assembly ; 
nothing of the least efficiency had been established in their 
place, so that in March 1800 Lucien Bonaparte could write, 
* since the suppression of the teaching corporations instruc- 
tion has almost ceased to exist in France.” By laws of 
May 1806 and March 1808 was founded the modern 
University, that is, the whole teaching profession formed 
into a corporation and endowed by the state, a kind of 
church of education. This remarkable institution still 
exists. It has far too much centralization, and is in no 
way equal to the old system when that is intelligently 
worked, as in Germany ; many learned men have severely 
condemned it; still it was a great constructive effort, and 
gave Napoleon the occasion for some striking and original 
remarks. 

From the time of the battle of Marengo the system 
of Brumaire began to take a development which perhaps 


Gradual had not been clearly foreseen. 
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towards haps had wished to keep him at Paris; in either case it 


mon- 
archy. 


Plot of 
Nivose. 


had not been intended to create an august monarchy. But 
the fabulous success of Marengo, joined to the proofs 
Bonaparte gave of a really superior intelligence and coni- 
manding character, turned the French mind back into that 
monarchical groove in which it had so long run before the 
Revolution. Popular liberty had been already renounced 
by Sieyés, and the disastrous failure of republican institu- 
tions, which in four years, from 1795 to 1799, had brought 
the country to bankruptcy, civil war, and almost barbarism, 
inclined all public men to agree with him. The choice 
then could only lie between some form of aristocracy and 
the revival of monarchy either in the Dourbon family or 
in another. Napoleons personal character decided this 
question. By the Concordat he wrested from the Bourbons 
the support of the church; by his military glory he 
seduced the noblesse, as is seen in the case of Ségur; by 
the pacification of the world he half reconciled to himself 
the foreign cabinets. But no sooner did this new form of 
monarchy begin to appear than Bonaparte began to find 
himself surrounded by new dangers. He was exposed to 
the hatred of the republicans, who had hitherto been 
appeased by the title of consul, and were now thrown into 
coalition with the defeated Jacobins, and also to the despair 
of the royalists, who saw themselves disappointed of 
restoration at the moment of the failure of republicanism. 
Nearer his person at the same time court-parties began to 
spring up. His brothers and sisters with Corsican shame- 
lessness began to claim their share in the spoils. While he 
doubted what form his monarchy should take, and whether 
some character greater and more unique than that of a 
hereditary king could not be invented, they urged the 
claims of the family. Thus arose a standing feud between 
the Bonapartes and the Beauharnais, who in the interest 
of Josephine, already dreading divorce for her childlessness, 
opposed the principle of heredity. 

In grappling with the defeated parties Bonaparte found 
& great advantage in his position. 
Brumaire itself gave him great powers ; popular institutions 
had been destroyed, not by him, but by the nation itself, 
which was weary of them ; under the Directory the public 
had grown accustomed to the suppression of journals and 
to periodic coups d'état of the most savage violence. 
Bonaparte therefore could establish a rigorous despotism 
under the forms of a consular republic, mutilate the 
assemblies, and silence public opinion; he could venture 
occasionally upon acts of the most sweeping tyranny with- 
out shocking a people which had so lately seen Fructidor, 
not to say the Reign of Terror, and had been accustomed 
to call them liberty. The conspiracies began immediately 
after the return from Marengo, when the Corsicans Arena 
and Ceracchi, guilty apparently of little more than wild 
talk, were arrested in October 1800 at the Théátre Francais. 
But on December 24th of the same year, as he drove with 
Josephine to the opera, a sudden explosion took place in 
the Rue Saint-Nicaise, which killed and wounded several 
people and damaged about fifty houses; the carriage of 
Bonaparte escaped. He was still in the first fervour of 
his conversion from Jacobinism, and had not yet become 
alive to the danger to which he was exposed from royalism. 
He could therefore see nothing but Jacobinism in this plot, 
and proposed to meet the danger by some general measure 
calculated to eradicate what remained of the Jacobin party. 
But before this measure could be taken Fouché convinced 
him that he had been in error, and that he was in the 
presence of a new enemy, royalism roused into new vigour 
by the recent change in publie opinion. Upon this Bona- 
parte acted most characteristically. By a singular stretch 
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of Machiavelism he made use of the mistake into which he 
had himself led the publie to crush the enemy which for 
the moment he feared most. He arrested and transported 
one hundred and thirty persons, whom he knew to 
be innocent of the plot, on the general ground of 
Jacobinism, substituting for all legal trial a resolution 
passed by the servile senate to the effect that ‘ the measure 
was conservative of the constitution." This is Nivose, an 
act as enormous as Fructidor, and with a perfidy of its 
own. 

Making use of victory was almost more Bonaparte’s 
talent than winning it. These plots, so far from impeding 
his ascent to monarchy, were converted by him into steps 
upon which he mounted. They were so many argu- 
ments for heredity, which, in case Bonaparte should fall a 
prey to them, would furnish a successor. It had already 
been argued in the Paralléle entre César, Cromwell, et 
Bonaparte (October 1800) that heredity only could 
prevent the nation from falling again under the domina- 
tion of the assemblies, under the yoke of the S (not Sieyés 
surely but Soldats) or under that of the Bourbons. He also 
made the plot of Nivose the occasion of à constitutional 
innovation. The assemblies devised by Sieyés had hitherto 
been simply useless so much idle machinery. But in 
Nivose the precedent was set of giving the Senate a con- 
stituent power. To guard the constitution was its 
nominal function ; this was now converted into a function 
of sanctioning alterations in the constitution, since every 
innovation became legal when the Senate declared it to be 
conservative of the constitution. In the hands of Bona- 
parte such a principle soon became fruitful enough. 

The first open step towards monarchy was made at the 
conclusion of the treaty of Amiens. As pacificator of the 
globe, it was declared in the tribunate that Bonaparte 
deserved some mark of public gratitude. Upon this the 
Senate proposed to re-elect him First Consul for a further 
term of ten years. Bonaparte, disappointed, declared that 
he could only owe a prorogation of his magistracy to the 
people; to them therefore the question was referred, but 
in the form, Shall Napoleon Bonaparte be elected consul for 
life? and in this form it was adopted. Before the final step 
was taken and the First Consul transformed himself into 
the Emperor Napoleon, a great and portentous change had 
taken place in the spirit of his government. Before the year 
1803 there was no fair reason to conclude that Bonaparte 
was too fond of war. For the two wars of the Revolution 
he had not been responsible: the first broke out when he was 
in Corsica, the second when he was in Egypt. But both 
wars had been brought to an end by him ; he had closed the 
Temple of Janus, he was the great pacificator. In construc- 
tive legislation he had shown such zeal that it was easy to 
imagine him, though a great commander, as one who was 
capable of feeling the blessedness of the peacemaker. 
These illusions began to vanish in 1803 at the rupture of 
the peace of Amiens, This year 1803 is the turning-point 
in his life, and a great turning-pointin French history. It 
may be considered the first year of modern France. The 
Revolution is at last over ; the new organization begins to 
work regularly. The old noblesse is gone, and in place of 
the old Church there is the humbled Church of the Con- 
cordat. France is covered with an army of functionaries, 
servilely dependent on the Government ; a strange silence 
has settled on the country which under the old régime had 
been noisy with the debate—if for the most part fruitless 
debate—of parliaments and estates. The Government is 
tenfold more imperious than it had been before 1789. 
And now it appears that Bonaparte had desired only the 
glory of having made peace, not peace itself, just as earlier, 
after making the peace of Campo Formio, he had taken 
measures by the Egyptian expedition to embroil Europe 
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had controlled but a small part of the power of France, 
a single army shut up in Egypt, when the French Govern- 
ment had been feeble and unintelligent, when England 
had been able to rally a European Coalition to her side. 
But surely he would sueceed now, when the whole power 
of France, drawing after it Spain, Holland, Switzerland, 
and North Italy, was in his single hand, and when he could 
add the fleets of the other maritime powers to that of 
France; especially as coalitions against France seemed out 
of date, since Russia and Prussia had been united against 
England in 1801, and Germany was now suffering internal 
transformation under the united influence of France and 
Russia. But after so many years of war could he call on 
France for another effort? In the first place all the new 
institutions of France, having grown up in war, were 
adapted for war rather than for anything else; in the 
second place he hoped to spare the French all war-taxation 
by making the expense fall upon the allies. 

From this memorable rupture flowed all the terrible 
events of the Napoleonic age. It is in one respect difficult 
to understand, because in the eleven years of the war with 
England Bonaparte was never able to strike a single blow 
at his enemy, while that enemy destroyed his fleets, con- 
quered his colonies, and by arming all Europe against him 
at length brought down his power. Why did Bonaparte 
engage in a war in which he was condemned to be so purely 
passive? It scems that, as in 1798, he totally miscaleu- 
lated the English maritime power, and that in 1803, 
though to Lord Whitworth he spoke of the invasion of 
England as almost impossible, yet in reality he expected 
to achieve that impossibility, as he had achieved so many 
others. Thus the angry negotiation with Lord Whitworth, 
the stormy scene at the Tuileries, the violent detention of 
the English residents in France at the moment of the 
rupture, are to be regarded as studied contrivances by 
which he concealed the wantonness of his breach of the 
European peace and tried to throw the blame of it upon 
the English. That he was really bent upon forcing a war 
appears from his allowing Sébastiani's report of his mission 
in the East, full of hints of the intention of France to re- 
occupy Egypt at the first opportunity, to appear in the 
Moniteur. This report, besides offending England, caused 
her to keep resolute possession of Malta, and, when 
Bonaparte appealed to the treaty of Amiens, England 
replied by pointing to the new annexations of France, 
which had just divided Piedmont into departments. 
* Ce sont des bagatelles,” Lord Whitworth reports Bona- 
parte to have answered, but he adds in a parenthesis which 


had erushed Jacobinism, but two great parties remained. 
There was first the more moderate republicanism, which 
might be called Girondism, and was widely spread among 
all classes and particularly in the army Secondly, there 
was the old royalism, which after many years of helpless 
weakness had revived since Brumaire. These two parties, 
though hostile to each other, were forced into a sort of 
alliance by the new attitude of Bonaparte, who was hurry- 
ing France at once into a new revolution at home and into 
an abyss of war abroad. England too, after the rupture, 
favoured the efforts of these parties. Royalism from 
England began to open communications with moderate 
republicanism in France. Pichegru acted for the former, 
and the great representative of the latter was Moreau, who 
had helped to make Brumaire in the tacit expectation prob- 
ably of rising to the consulate in due course when 
Bonaparte’s term should have expired, and was therefore 
hurt in his personal claims as well as in his republican 
principles. Bonaparte watched the movement through his 
ubiquitous police, and with characteristic strategy deter- 
mined not merely to defeat it but to make it his stepping 
stone to monarchy. He would ruin Moreau by fastening 
on him the stigma of royalism ; he would persuade France 
to make him emperor in order to keep out the Bourbons. 
He achieved this with the peculiar mastery which he 
always showed in villainous intrigue. Moreau had in 1797 
incurred blame by concealing his knowledge of Pichegru’s 
dealings with the royalists. That he should now meet and 
hold conversation with Pichegru at a moment when 
Pichegru was engaged in contriving a royalist rebellion 
associated his name still more closely with royalism, and 
Pichegru brought with him wilder partisans such as 
Georges the Chouan. That Moreau would gladly have seen 
and gladly have helped an insurrection against Bonaparte 
is certain ; any republican, and what is more any patriot, 
would at that moment have risked much to save France 
from the ruin that Bonaparte was bringing on her. But 
Bonaparte succeeded in associating him with royalist 
schemes and with schemes of assassination. Controlling 
the Senate, he was able to suppress the jury; controlling 
every avenue of publicity, he was able to suppress opinion ; 
and the army, Moreau’s fortress, was won through its 
hatred of royalism. In this way Bonaparte’s last personal 
rival was removed. There remained the royalists, and 
Bonaparte hoped to seize their leader, the Comte d’Artois, 
who was expected, as the police knew, soon to join Pichegru 
and Georges at Paris. What Bonaparte would have done 
with him we may judge from the course he took when the 


has never been printed, “ The expression he made use of 
was too trivial and vulgar to find a place in a despatch or 
anywhere but in the mouth of a hackney coachman !” 

By this rupture Europe relapsed into the fearful dis- 


Comte did not come. On March 15, 1804, the Duc Execu- 


d’Enghien, grandson of the Prince de Condé, residing at tion of 
Ettenheim in Baden, was seized at midnight by a party of ee 
dragoons, brought to Paris, where he arrived on the 20th, jio. 


only consul in the French republic. 


order from which Brumaire seemed to have rescued it; 
only in place of revolutionary fanaticism the disturbing 
cause was now the deliberate calculating ambition of a 
great general and crafty politician, who already commanded 
the resources of a large part of Europe. This same year 
1803 saw the first steps taken towards the subjugation of 
Germany. The annexation to France of the left bank of 
the Rhine led to a revolution in the Germanic system and 
to a complete transformation of the Diet, by which Austria 
lost the greater part of her influence over the minor 
German states; this influence passed to France. As soon 
as the rupture with England took place Bonaparte took up 
a position in the heart of Germany by seizing Hanover. 
All this was done while Bonaparte was still nominally 
But the rupture with 
England furnished him with the occasion of throwing off 


confined in the castle of Vincennes, brought before a 
military commission at 2 o’clock the next morning, asked 
whether he had not borne arms against the republic, which 
he acknowledged himself to have done, conducted to a 
staircase above the moat and there shot, and buried in the 
moat. 

This deed was perfectly consistent with Bonaparte’s pro- 
fessed principles, so that no misunderstanding or passing 
fit of passion is required to explain it. He had made, 
shortly before, a formal offer to the pretender through the 
king of Prussia, by which he had undertaken to pay him 
a handsome pension in return for the formal abdication of 
his rights. This had been refused, and Bonaparte felt 
free. That the best course was to strike at the heads of 
the family was a shrewd conclusion. Neither Louis nor 
Charles were precisely heroes; and then the whole re- 


208 NAP OO TEROR 


volutionary party in France would applaud a new tragedy 
like that of January 1793. (Accordingly Bernadotte and 
Curée were delighted with it.) That the Duc d'Enghien 
was innocent of the conspiracy was nothing to the purpose ; 
the act was political, not judicial; accordingly he was not 
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In thinking that he should profit by war he was not mis- Designs 
taken. Had he only gone to war with the whole Continent against 
at once, he would not, as the event proved, have ovcresti- n. 
mated his strength. But he was not, in the long run, a match Conti- 


for England and theContinent together; he made at starting nent. 


even charged with complicity. That the execution would 
strike horror into the cabinets, and perhaps bring about a 
new Coalition, belonged to a class of considerations which 
at this time Bonaparte systematically disregarded. 

This affair led immediately to the thought of giving 
heredity to Bonaparte’s power. The thought seems to have 
commended itself irresistibly even to strong republicans 
and to those who were most shocked by the murder. To 
make Bonaparte’s positionsmore secure seemed the only 
way of averting a new Reign of Terror or new convulsions. 
He himself felt some embarrassment. Like Cromwell, he 
was afraid of the republicanism of the army, and heredity 
pure and simple brought him face to face with the question 
of divorcing Josephine. To propitiate the army he chose 
from the titles suggested to him—consul, stadtholder, &c.— 


the irremediable mistake of not dividing these two enemies. 
He seems indeed to have set out with a monstrous miscal- 
culation which might have ruined him very speedily, for he 
had laid his plan for an invasion of England and a war in 
Europe at the same time. If we imagine the invasion suc- 
cessfully begun, we see France thrown back into the position 
of 1799, her best general and army cut off from her by the 
sea, while Austria, Russia, and perhaps Prussia pour thcir 
armies across the Rhine; but we see that the position 
would have been far worse than in 1799, since France 
without Bonaparte in 1805 would have been wholly par- 
alysed. As it was, the signal failure of his English enter- 
prise left room for a triumphant campaign in Germany, 
and Ulm concealed Trafalgar from the view of the 
Continent. The European Coalition had been disarmed 


The that of emperor, undoubtedly the most accurate, and | since Brumaire by the belief that Bonaparte's Government 
emperor having a sufficiently military sound. The other difficulty, | was less intolerably aggressive than that of the Directory; 
Napoleon. after much furious dissension among the two families of | this belief gave place in 1803 to a conviction that he was 


Bonaparte and Beauharnais, was evaded by giving Napo- 
leon himself (but none of his successors) a power of adop- 
tion, and fixing the succession, in default of a direct heir 
natural or adoptive, first in Joseph and his descendants, 
then in Louisand his descendants. Except abstaining from 
the regal title, no attempt was made to conceal the abolition 
of republicanism. Bonaparte was to be called Napoleon, 
and "sire" and “majesté”; grand dignitaries with grand 
titles were appointed ; and ‘‘citoyen” from this time gave 
way to “monsieur.” The change was made by the con- 
stituent power of the Senate, and the senatus-consulte is 
dated May 18, 1804. 

It required some impudence to condemn Moreau for 
royalism at the very moment that his rival was re-establish- 
ing monarchy. Yet his trial began on May 15th. The 
death of Pichegru, nominally by suicide, on April 6th had 
already furnished the rising sultanism with its first dark 
mystery. Moreau was condemned to two years’ imprison- 
ment, but was allowed to retire to the United States. 

These changes destroyed all that remained of the political 
life of France. Jacobinism had been eradicated in Nivose; 
republicanism and royalism were paralysed now. Hence- 
forth there was no power or person in France but Bona- 
parte, and over Europe there hung a danger more terrible 
than had ever threatened it before. The combined resources 
of several countries and an unparalleled military force were 
at the absolute disposal of a general and administrator of 
commanding ability, who had shown by the manner of his 
rupture with England that he was bent upon undertaking 
vast military enterprises. This danger, which was clearly 
visible early in 1804, could not be averted. His scheme 
indeed failed. He did not conquer England, nor recover 
Malta and reoccupy Egypt. His forces were drawn in 
another direction. But, if England suffered less, Europe 
suffered far more than could have been feared in 1804. 
The wars which now begin are not, like those of the French 
Revolution, wars of principle, for the principles of the 
Revolution have been recanted and are held by no one 
in so much contempt as by Bonaparte. Nor are they 
armed litigations like the old wars of Europe, but unique 
experiments in which millions of lives are sacrificed to 
the ambition of an individual. 

Throughout 1804 and the first part of 1805 the policy 
of Bonaparte is such as might be called insane, if he had 
had the ordinary objects of a ruler; it is explained by the 
consideration that he wants war, even if it should be war 
with all the world. He had acted in a similar way in 1798. 


quite as aggressive and much more dangerous. England 
therefore might hope to revive the Coalition, and in the 
spring of 1804 she recalled Pitt to the helm in order that 
he might do this. The violent proceedings of Bonaparte 
on the occasion of the rupture, his occupation of Hanover, 
his persecution of the English representatives in Germany, 
—Spencer Smith at Stuttgart, Drake at Munich, Sir G. 
Rumbold at Hamburg,—created an alarm in the cabinets 
greater than that of 1798, and the murder of D’Enghien 
shocked as much as it alarmed them. Positive conquest 
and annexation of territory too now went on as rapidly 
and as openly as in 1798. The new empire compared 
itself to that of Charlemagne, which extended over Italy 
and Germany, and on December 2, 1804, a parody of the 
famous transference of the empire took place in Notre 


Dame, the pope (Pius VIL) appearing there to crown Napoleon 
Napoleon, who, however, took the crown from his hands crowned. 


and placed it himself upon his own head. Meanwhile the 
Italian republic was changed into a kingdom, which at 
first Bonaparte intended to give to his brother Joseph, but 
in the end accepted for himself. In the first months of 
1805, fresh from the sacre in Notre Dame, he visited Italy 
and received the iron crown of the Lombard kings at 
Milan. Soon after the Ligurian republic was annexed, 
and a principality wasfoundfor his brother-in-law Bacciochi 
in Lucca and Piombino. By these acts he seemed to show 
himself not only ready but eager to fight with all Europe 
at once. It was not his fault that in the autumn of 1805, 
when he fought with Austria and Russia in Germany, he 
was not also maintaining a desperate struggle in the heart 
of England; it was not his fault that Prussia was not 
also at war with him, for his aggressions had driven Prussia 
almost to despair, and only once—that is, in the matter of 
Sir G. Rumbold—had he shown the smallest consideration 
for her. And yet at first fortune did not seem to favour 
him. 

Had public opinion been less enslaved in France, had 
the frivolity of the nation been less skilfully amused by 
the operatic exhibitions of the new court and the sacre in 
Notre Dame, it would have been remarked that, after most 
needlessly involving France in war with England, Bonaparte 
had suffered half the year 1803, all the year 1804, and 
again more than half the year 1805 to pass without strik- 
ing a single blow, that after the most gigantic and costly 
preparations the scheme of invasion was given up, and 
that finally France suffered a crushing defeat at Trafalgar 
which paralysed her on the side of England for the rest of 


1805.] 


the war. In order to understand in any degree the course 
he took, it seems necessary to suppose that the intoxication 
of the Marengo campaign still held him, that as then, con- 
trary to all expectation, he had passed the Alps, erushed his 
enemy, and instantly returned, so now he made no doubt of 
passing the Channel, signing peace in London, and return- 
ing in a month with a fabulous indemnity in his pocket to 
meet the Coalition in Germany. To conquer England it 
was worth while to wait two years, but his position was 
very critical when, after losing two years, he was obliged to 
confess himself foiled. He retrieved his position suddenly, 
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breaks up the Germanic system and attaches the minor 
German states to France, by the second he humbles Prussia, 
by the third he forces Russia into an alliance, by the fourth 
he reduces Spain to submission, by the fifth he humbles 
Austria. Then follows a second pause, during which for 
three years Napoleon's sword is in the sheath, and he is 
once more ruler, not soldier. 

From the beginning of this second series of wars the 
principles of the Revolution are entirely forgotten by 
France, which is now a monarchy and even a propagator 
of monarchical principles. 


Napoleon’s strategy always aims at an overwhelming Cam- 
surprise. As in 1800, when all eyes were intent on Genoa, Paign 
and from Genoa the Austrians hoped to penetrate into Rx 
France, he created an overwhelming confusion by throwing and 


himself across the Alps and marching not upon Genoa but Russia. 


and achieved a triumph which, though less complete than 
that which he had counted on, was still prodigious,—the 
greatest triumph of his life. At the moment when his 
English scheme was ending in deplorable failure, he pro- 


duced another, less gigantic but more solid, which he 
unfolded with a rapid precision and secrecy peculiar to 
himself. Inthefive years which had passed since Marengo 
his position for the purposes of a Continental war had 
improved vastly. Then he had no footing either in 
Germany or Italy, and his new office of First Consul gave 
him a very precarious control over the armies, which 
themselves were in a poor condition. Now his military 
authority was absolute, and the armies after five years of 
imperialism were in perfect organization; he had North 
Italy to the Adige; he had Hanover; and since the 
Germanic revolution of 1803 Bavaria, Wiirtemberg, and 
Baden had passed over to his side. Therefore as the 
Coalition consisted only of Austria, Russia, and England 
he might count upon success, and the more confidently if 
he could strike Austria before the arrival of the Russian 
army. It is strange that in this estimate it should be 
unnecessary to take Prussia into the account, since the 
Prussian army (consisting of 250,000 men) was at that 
time supposed to be a match by itself for the French. At 
the last moment, and in the midst of the Austerlitz campaign, 
Napoleon might have been brought near to ruin by a 
sudden resolution on the part of the king of Prussia, and 
it is to be added that he did not escape this risk by any 
cireumspection of his own. But for ten years Prussia had 
been rooted in the strangest system of immovable neutrality, 
and in this war both sides had to put up with the uncer- 
tainty whether the prodigious weight of the army of 
Frederick would not be thrown suddenly either into its 
own or into the opposite scale. It was at the end of 
August 1805 that Napoleon made his sudden change of 
front. At the beginning of that month he had been still 
intent on the invasion of England; ever since March 
maritime manœuvres on an unparalleled scale had been 
carried on with the object of decoying the English fleets 
away from the Channel, and so giving an opportunity for 
the army of invasion to cross it in a flotilla under the pro- 
tection of French fleets. But in spite of all manceuvres 
a great English fleet remained stationary at Brest, and 
Nelson, having been for a moment decoyed to Barbados, 
returned again. In the last days of August Admiral 
Villeneuve, issuing from Ferrol, took alarm at the news of 
the approach of an English fleet, and instead of sailing 
northward faced about and retired to Cadiz. Then for 
the first time Napoleon admitted the idea of failure, and 
saw the necessity of screening it by some great achievement 
in another quarter. He resolved to throw his whole force 
upon the Coalition, and to do it suddenly. Prussia was to 
be bribed by the very substantial present of Hanover. 
Five years had passed since Napoleon had taken the 
field when tle second period of his military career began. 
He now begins to make war as a sovereign with a bound- 
less command of means. For five years from 1805 to 
1809 he takes the field regularly, and in these campaigns 
he founds the great Napoleonie empire. By the first he 


upon Milan, so now he appeared not in front of the 
Austrians but behind them and between them and Vienna. 
The wavering faith of Bavaria had caused the Austrians 
to pass the Inn and to advance across the country to Ulm. 
It was intended that the Russians should join them here, 
and that the united host should invade France, taking 
Napoleon, as they fondly hoped, by surprise. So often 
unfortunate in their choice of generals, they had this 
time made the most unfortunate choice of all. Mack, 
who at Naples in 1799 had moved the impatient con- 
tempt of Nelson, now stood matched against Napoleon 
at the height of his power. He occupied the line of the 
Iller from Ulm to Memmingen, expecting the attack of 
Napoleon, who personally lingered at Strasburg, in front. 
Meanwhile the French armies swarmed from Hanover and 
down the Rhine, treating the small German states half as 
allies half as conquered dependants, and disregarding all 
neutrality, even that of Prussia, till they took up their 
positions along the Danube from Donauwórth to Ratisbon 
far in the rear of Mack. The surprise was so complete 
that Mack, who in the early days of October used the 
language of confident hope, on the 19th surrendered at 


Ulm with about 26,000 men, while another division, that Capitu- 


of Werneck, surrendered on the 18th to Murat at lati 
Nordlingen. In a month the whole Austrian army, con- U 
sisting of 80,000 men, was entirely dissolved. Napoleon 
was master of Bavaria, recalled the elector to Munich, and 
received the congratulations of the electors of Würtem- 
berg and Baden (they had just at this time the title of 
electors). It was the stroke of Marengo repeated, but 
without a doubtful battle and without undeserved good 
luck. 

After Marengo it had been left to Moreau to win the 
decisive vietory and to conclude the war; this time there 
was no Moreau to divide the laurels. "The second part of 
the campaign begins at once; on October 28 Napoleon 
reports that a division of his army has crossed the Inn. 
He has now to deal with the Russians, of whom 40,000 
men have arrived under Kutusoff. He reaches Linz on 
November 4, where Gyulai brought him the emperor's 
proposals for an armistice. He replies by demanding 
Venice and Tyrol and insisting upon the exclusion of 
Russia from the negotiations, conditions which, as he no 
doubt foresaw, Gyulai did not think himself authorized 
to accept. But Napoleon did not intend this time, as in 
1797 and in 1800, to stop short of Vienna. Nothing 
now could resist his advance, for the other Austrian 
armies, that of the archduke John in Tyrol and that of 
the archduke Charles on the Adige, were held in play by 
Ney and Masséna, and compelled at last, instead of ad- 
vancing to the rescue, to retire through Carniola iuto 
Hungary. On November 14 he dates from the palace >f 
Schónbrunn ; on the day before Murat had entered Vienna, 
which the Austrian emperor, from motives of humanity, had 
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resolved not to defend, and the French also succceded by 
an unscrupulous trick in getting possession of the bridges 
over the Danube. So far his progress had been triumphant, 
and yet his position was now extremely critical. The 
archduke Charles was approaching from Hungary with 
80,000 Austrians ; another Russian army was entering 
Moravia to join Kutusoff, who had with great skill escaped 
from the pursuit of Murat after the capture of Vienna. 
Napoleon, though he had brought 200,000 men into 
Germany, had not now, since he was obliged to keep open 
his communications down the valley of the Danube, a large 
army available for the field. But, what was much more 
serious, he had recklessly driven Prussia into the opposite 
camp. He had marched troops across her territory of 
Ansbach, violating her neutrality, and in consequence on 
November 3 (while Napoleon was at Linz) she had signed 
with Russia the treaty of Potsdam, which practically placed 
180,000 of the most highly drilled troops in the world at 
the service of the Coalition. Such had been Napoleon's 
rashness, for his audacious daring was balanced indeed by 
infinite cunning and ingenuity, but was seldom tempered 
by prudence. In this position, it may be asked, how 
could he expect ever to make his way back to France? 
What he had done to Mack Prussia would now do to him. 
The army of Frederick would block the Danube between 
him and France, while the Russians and Austrians united 
under the archduke would seek him at Vienna. 

As at Marengo, fortune favoured his desperate play. 
The allies had only to play a waiting game, but this the 
Russians and their young czar, who was now in the 
Moravian headquarters, would not consent to do. He 
was surrounded by young and rash counsellors, and the 
Russians, remembering the victories of Suwaroff in 1799, 
and remarking that almost all Napoleon’s victories hitherto 
had been won over Austrians, had not yet learned to be 
afraid of him. Napoleon became aware of their sanguine 
confidence from Savary, whom he had sent to the czar with 
proposals ; he contrived to heighten it by exhibiting his 
army as ill-prepared to Dolgorouki, sent to him on the 
part of the czar. The end was that the Russians (80,000 
men, aided by about 15,000 Austrians) rushed into the 


Battle of battle of Austerlitz (December 2, 1805), which brought 
Auster- the third Coalition to an end, as that of Hohenlinden had 


brought the second. Nowhere was Napoleon’s superiority 
more manifest ; the Russians lost more than 20,000 men, 
the Austrians 6000. The former retired at once under a 
military convention, and before the year 1805 was out the 
treaty at Pressburg was concluded with Austria (December 
26) and that of Schénbrunn with Prussia (December 15). 
It was a transformation-scene more bewildering than 
even that of Marengo, and completely altered the position 
of Napoleon before Europe. To the French indeed 
Austerlitz was not, as a matter of exultation, equal to 
Marengo, for it did not deliver the state from danger, but 
only raised it from a perilous eminence to an eminence 
more perilous still. But asa military achievement it was 
far greater, exhibiting the army at the height of its valour 
and organization (the illusion of liberty not yet quite dis- 
sipated), and the commander at the height of his tactical 
skill; and in its historical results it is greater still, ranking 
among the great events of the world. For not only did 
it found the ephemeral Napoleonic empire by handing 
over Venetia to the Napoleonic monarchy of Italy, and 
Tyrol and Vorarlberg to Napoleon’s new client Bavaria ; 
it also destroyed the Holy Roman Empire while it divided 
the remains of Hither Austria between Wiirtemberg and 
Baden. In the summer of 1806 the emperor of Austria 
(he had this title since 1804) solemnly abdicated the title 
of Roman emperor; the ancient diet of Ratisbon was 
dissolved, and a new organization was created under the 
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name of Confederation of the Rhine, in which the minor 
states of Germany were united under the protectorate of 
Napoleon. Bavaria and Würtemberg at the same time 
were raised into kingdoms. Inall the changes which have 
happened since, the Holy Roman Empire has never been 
revived, and this event remains the greatest in the modern 
history of Germany. 

But Austerlitz was greater than Marengo in another way. 
That victory had a tranquillizing effect, and was soon 
followed by a peace which lasted more than four years. But 
the equilibrium established after Austerlitz was of the most 
unstable kind ; it was but momentary, and was followed 
by a succession of the most appalling convulsions; the 
very report of the battle was fatal to William Pitt. A 
French ascendency had existed since 1797, and Napoleon’s 
Government. had at first promised to make it less intoler- 
able. Since 1803 this hope had vanished, but now 
suddenly the ascendency was converted into something 
like a universal monarchy. Europe could not settle down. 
The first half of 1806 was devoted to the internal recon- 
struction of Germany and to the negotiation of peace with 
the two great belligerents who remained after Austria and 
Prussia had retired, viz., England and Russia. But these 
negotiations failed, and in failing created suddenly a new 
Coalition. In England, Fox showed unexpectedly all the 
firmness of Pitt; and the czar refused his ratification to 
the treaty which his representative at Paris, D’Oubril, had 
signed. But the negotiations had gone far enough to give 
Prussia deep offence. At a moment when she found 
herself almost shut out of the German world by the new 
Confederation, Napoleon was found coolly treating with 
England for the restoration of Hanover to George III. In 


August 1806, just at the moment of the dissolution of the War 
Holy Roman Empire and the formation of the Confedera- with 


tion of the Rhine, Prussia suddenly mobilized her army, E 
and about the same time Russia rejected the treaty. This 
amounted practically to a new Coalition, or to a revival of 
the old one with Prussia in the place of Austria. No one 
knew so well as Napoleon the advantage given by sudden- 
ness and rapidity. The year before he had succeeded in 
crushing the Austrians before the Russians could come up ; 
against Prussia he had now the advantage that she had 
long been politically isolated, and could not immediately 
get help either from Russia or England,—for the moment 
only Saxony and Hesse-Cassel stood by her,—while his 
armies, to the number of 200,000 men, were already 
stationed in Bavaria and Swabia, whence in a few days 
they could arrive on the scene of action. The year before 
Austria had been ruined by the incapacity of Mack ; Prussia 
now suffered from an incapacity diffused through the higher 
ranks both of the military and civil service. Generals too 
old, such as Brunswick and Méllendorf, a military system 
corrupted by long peace, a policy without clearness, a diplo- 
macy without honour, had converted the great power 
founded by Frederick into a body without a soul. There 
began a new war of which the incidents are almost precisely 
parallel to those of the war which had so lately closed. 
As the Austrians at Ulm, so now Napoleon crushed the 
Prussians at Jena and Auerstiidt (October 14) before the 
appearance of the Russians; as he entered Vienna, so 
now he enters Berlin (October 27); as he fought a 
second war in Moravia, in which Austria played a second 
part to Russia, so now from November 1806 to June 
1807 he fights in East Prussia against the Russians aided 
with smaller numbers by the Prussians; as he might 
then, after all his successes, have been ruined by the 
intervention of Prussia, so now, had Austria struck in, 
he might have found much difficulty in making his way 
back to Franee; as at Austerlitz, so at Friedland in 
June 1807 the Russians ran hastily into a decisive battle 


1807.] 


in which they ruined their ally but not themselves; as 
Austria at Pressburg, so Prussia at Tilsit signed a most 
humiliating treaty, while Russia, as before, escaped, not 
this time by simply retiring from the scene, but by a 
treaty in which Napoleon admitted her to a share in the 
spoils of victory. 

Here was a second catastrophe far more surprising and 
disastrous than that which it followed so closely. The 
defeat of Austria in 1805 had been similar to her former 
defeats in 1800 and 1797; Ulm had been similar to 
Hohenlinden, the treaty of Pressburg to that of Lunéville. 
But the double defeat of Jena and Auerstüdt, in which the 
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head of a universal confederacy which he has organized 
against her. 

À pause occurs after Friedland during which Europe 
begins slowly to realize her position and to penetrate the 
character of Napoleon. It took sometime to wear out his 
reputation of peace-maker ; at his breach with England in 
1803 he had appealed to that jealousy of England's 
maritime power which was widely spread ; many thought 
the war was forced upon him, and as to the war of 1805 
it could not be denied that Austria and Russia had 
attacked him. His absolute control over the French 
press enabled him almost to dictate publie opinion. 


duke of Brunswick, the old general not only of 1792 but 
of the Seven Years’ War, found his death, dissolved for 
ever the army of the great Frederick; and it was followed 


But the conquest of Germany, achieved in little more Napoleon 
time than had sufficed to Bonaparte ten years before for 2$ king 
He had of kings. 


by a general panic, surrender of fortresses, and submission 
on the part of civil officials, which seemed almost to amount 
to a dissolution of the Prussian state. The defence of 
Colberg by Gneisenau and the conduct of the Prussian 
troops under Lestocq at Eylau were almost the only re- 
deeming achievements of the famous army which half a 
century before had withstood for seven years the attack of 
three great powers at once. This downfall was expressed 


Treatyof in the treaty of Tilsit, which was vastly more disastrous 


Tilsit. 


to Prussia than that of Pressburg had been to Austria. 
Prussia was partitioned between Saxony, Russia, and a 
newly established Napoleonic kingdom of Westphalia. 
Her population was reduced by one-half, her army from 
250,000 to 42,000 (the number fixed a little later by the 
treaty of September 1808), and Napoleon contrived also 
by a trick to saddle her for some time with the support 
of a French army of 150,000 men. She was in fact, and 
continued till 1813 to be, a conquered state. Russia on 
the other hand came off with more credit, as well as with 
less loss, than in the former campaign. At Eylau in 
January 1807 she in part atoned for Austerlitz. It was 
perhaps the most murderous battle that had been fought 
since the wars began, and it was not a victory for 
Napoleon. Friedland too was well-contested. 

In the two years between August 1805 and the treaty 
of Tilsit Napoleon had drifted far from his first plan of 
an invasion of England. But he seemed brought back to 
it now by another route. England had roused a Coalition 
against him, which he had not only dissolved, but seemed 
able now to make impossible for the future. Austria was 
humbled, Prussia beneath his feet. Why should Russia 
for the future side with England against him? From the 
outset her interference in the wars had been somewhat 
unnecessary; she had had little real interest in the 
questions of Malta, Naples, or Sardinia. The Russians 
themselves felt this so much that after Friedland they 
forced Alexander to'make peace. But as Paul, when he 
left the Second Coalition, had actually joined France, 
Napoleon now saw the means of making Alexander do the 
same. England's tyranny of the seas had been attacked 
by the great Catherine and again by Paul ; on this subject 
therefore Russian policy might co-operate with Napoleon, 
and, if a bribe were needed, he would countenance her in 
robbing her ally Prussia, and he could promise her freedom 
in her eastern enterprises. Such was the basis of the treaty 
of Tilsit, negotiated between Napoleon and Alexander on 
an island in the river Niemen, by which treaty the fate of 
Prussia was decided, and at the same time the foundation 
of the Napoleonic empire firmly laid. It was a coalition 
of France and Russia to humble England, chiefly by means 
of the Continental system. The invasion of England had 
failed, and England had destroyed at Trafalgar the allied 
fleets of France and Spain, a defeat which to the public 
eye had been lost in the splendid triumph of Ulm; but 
Napoleon now returns to the attack upon England at the 


the conquest of Italy, put him in a new light. 
already passed through many phases: he had been the 
invincible champion of liberty, then the destroyer of 
Jacobinism and champion of order, then the new Con- 
stantine and restorer of the church, then the pacificator of 
the world, then the founder of a new monarchy in France. 
Now suddenly, in 1807, he stands forth in the new 
character of head of a great European confederacy. It 
has been usual to contrast the consulate with the empire, 
but the great transformation was made by the wars of 
1805-7, and the true contrast is between the man of 
Brumaire and the man of Tilsit. The empire as founded 
in 1804 did not perhaps differ so much from the consulate 
after Marengo as both differed, alike in spirit and form, 
from the empire such as it began to appear after Press- 
burg and was consolidated after Tilsit. Between 1800 
and 1805 Napoleon, under whatever title, was absolute 
ruler of France, including Belgium, the left bank of the 
Rhine, Savoy, and Nice, and practically also ruler of 
Holland, Switzerland, and North Italy to the Adige, 
which states had a republican form. The title emperor 
meant in 1804 little more than military ruler. But 
now emperor has rather its medieval meaning of para- 
mount over a confederacy of princes. Napoleon has 
become a king of kings. This system had been com- 
menced in the consulate, when a kingdom of Etruria under 
the consul’s protection was created for the benefit of his 
ally, the king of Spain; it was carried a stage further 
on the eve of the war of 1805, when the kingdom of 
Italy was created, of which Napoleon himself assumed 
the sceptre, but committed the government to Eugéne 
Beauharnais as viceroy. But now almost all Italy and 
a great part of Germany is subjected to this system. 
The Bonaparte family, which before had contended for the 
succession in France, so that Joseph actually refuses, as 
beneath him, the crown of Italy, now accept subordinate 
crowns. Joseph becomes king of Naples, the Bourbon 
dynasty having been expelled immediately after the peace 
of Pressburg; Louis becomes king of Holland; Jerome, 
the youngest brother, receives after Tilsit a kingdom in 
North Germany composed of territory taken from Prussia, 
of Hanover, and of the electorate of Hesse-Cassel, which 
had shared the fall of Prussia; somewhat earlier Murat, 
husband of the most ambitious of the Bonaparte sisters, 
Caroline, had received the grand-duchy of Berg. By the 
side of these Bonaparte princes there are the German 
princes who now look up to France, as under the Holy 
Roman Empire they had looked up to Austria. These 
are formed into a Confederation in which the archbishop 
of Mainz (Dalberg) presides, as he had before presided in 
the empire. Two of the princes have now the title of 
kings, and, enriched as they are by the secularization of 
church lands, the mediatization of immediate nobles, and 
the subjugation of free cities, they have also the substantial 
power. A princess of Bavaria weds Eugéne Beauharnais, 
a princess of Würtemberg Jerome Bonaparte. At its 
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foundation in 1806 the Confederation had twelve mem- 
bers, but in the end it came to include almost all the states 
of Germany except Austria and Prussia. 

A change seems to take place at the same time in 
Napoleon's personal relations. In 1804, though the 
divorce of Josephine was debated, yet it appears to be 
Napoleon's fixed intention to bequeath his crown by the 
method of adoption to the eldest son of Louis by Hortense 
Beauharnais. But this child died suddenly of croup in 
the spring of 1807, while Napoleon was absent in Germany, 
and the event occurring at the moment when he attained 
his position of king of kings probably decided him in his 
own mind to proceed to the divorce. 

It was impossible to give crowns and principalities to 
the Bonaparte family without allowing a share of similar 
distinetions to the leading politieians and generals of 
France. He was therefore driven to revive titles of 
nobility. To do this was to abandon the revolutionary 
prineiple of equality, but Napoleon always bore in mind 
the necessity of bribing in the most splendid manner 
the party upon whose support ever since Brumaire he 
had depended, and which may be described shortly as 
the Senate. When in 1802 he received the life-consulate, 
he had proceeded instantly to create new dotations for the 
senators; now he feels that he must devise for them still 
more splendid bribes, His first plan is to give them feudal 
lordships outside France. Thus Berthier, his most indis- 
pensable minister, becomes sovereign prince of Neufchatel, 
Bernadotte sovereign prince of Pontecorvo, Talleyrand 
sovereign prince of Benevento. Especially out of the 
Venetian territory, given to France at Pressburg, are taken 
fiefs (not less than twelve in all), to which are attached the 
title of duke. These innovations fallin 1806, that is, in the 
middle of the period of transformation. But after Tilsit, 
when Napoleon felt more strongly both the power and the 
necessity of rewarding his servants, he created formally a 
new noblesse and revived the majorat in defiance of the 
revolutionary code. In the end, besides the three sovereign 
prinees just mentioned, he created four hereditary princes 
(Berthier is in both lists) and thirty-one hereditary dukes. 
There were also many counts and barons. The system 
was prodigiously wasteful. Of public money Berthier 
received more than £50,000 a year, Davoust about 
£30,000, nine other officials more than £10,000, and 
twenty-three others more than £4000. 

After Marengo he had seen the importance of reconciling 
Europe to his greatness by making peace. After Tilsit it 
was still more urgently necessary that he should dispel the 
alarm which his conquests had now excited everywhere. 
But this time he made no attempt to do so; this time he 
ean think of nothing but pushing his success to the de- 
struetion of England ; and Europe gradually became aware 
that the evil so long dreaded of a destruetion of the balance 
of power had come in the very worst form conceivable, 
and that her destiny was in the hands of a man whose 
headlong ambition was as unprecedented as his energy and 
good fortune. 

As in 1805 he had been drawn into the conquest of 
Germany in the course of a war with England, so now he 
assails all the neutral powers, and shortly afterwards 
violently annexes Spain, not so much from abstract love 
of conquest as in order to turn against England the forces 
of all the Continent at once. Ashe had left Boulogne for 
Germany, he now, as it were, returns to Boulogne. His 
suecesses had put into his hands two new instruments of 
war against England, instruments none the less welcome 
because the very act of using them made him master of 
the whole Continent. He had hinted at the first of these 
when the war with England began in 1803, by saying 
that in this war he did not intend that there should be 
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any neutrality; what he meant was explained in 1806 
by the edict issued from Berlin. In addition to that 
limited right which the belligerent has by international 
law to prevent by blockade the trade of a neutral with the 
enemy and to punish the individual trader by confis- 
eation of ship and goods, Napoleon now assumed the 
right of preventing such commerce without blockade 
by controlling the neutral Governments. English goods 
were to be seized everywhere, and the harbours of neutrals 
to be closed against English ships under penalty of war 
with France. Such a threat, involving a claim to criticize 
and judge the acts of neutral Governments and to inflict 
on them an enormous pecuniary fine, was almost equivalent 
to the annexation at one stroke of all the neutral states. 
The other instrument had a similar character. The 
French fleet having been crippled at Trafalgar, he pro- 
posed now to reinforce it by all the other fleets in Europe, 
and to get possession of all the resources of all the 
maritime states. His eyes therefore become now fixed 
on Denmark, Portugal, and Spain. 

Such is Napoleon as king of kings, and such are his 
views. This unique phase of European history lasted five 
years, reckoning from the treaty of Tilsit to the breach 
with Russia. Europe consists now of a confederacy of 
monarchical states looking up to a paramount power (like 
India at the present day). The confederacy is held 
together by the war with England, which it puts under 
an ineffective commercial blockade, suffering itself in 
return a more effective one. But Napoleon feels that 
Spain and Portugal must be brought under his immediate 
administration, in order that their maritime resources 
may be properly turned against England. Austria also 
has by no means been sufficiently humbled, and Prussia 
is humbled so intolerably that she is foreed into plans of 
insurrection. Throughout these five years a European 
party of insurrection is gradually forming. It has two 
great divisions, one scattered through Germany, at the 
head of which Austria places herself in 1809, the other in 
Spain and Portugal, which is aided by England. In 
Germany this movement is successfully repressed until 
1813, but in the Peninsula it gains ground steadily from 
1809. After 1812 both movements swell the great Anti- 
Napoleonie Revolution which then sets in. 

Immediately after Tilsit Napoleon entered on his new 
course, which had been arranged with Russia in seeret 
articles. In August he required the king of Denmark to 
declare war with England; but here England, seeing herself 
threatened by a coalition of all Europe at once, interfered 
with desperate resolution. She required Denmark to sur- 
render her fleet (consisting of twenty ships of the line and 
a number of frigates) in deposit, promising to restore it at 
the peace, and when she received a refusal took possession 
of it by force. At the same time an army is formed under 
Junot for the invasion of Portugal, with which state, as 
the old ally of England, Napoleon used no ceremony. 
The feeble state consented to almost all his demands, 
agreed to enter the Continental system and to declare war 
against England; only the regent had a seruple which 
restrained him from confiscating the property of private 
Englishmen. From this moment Portugal is doomed, and 
negotiations are opened with Spain concerning the parti- 
tion of it. But out of these negotiations grew unexpected 
events. 

For more than ten years Spain had been drawn in the 
wake of revolutionary France; to Napoleon from the 
beginning of his reign she had been as subservient as 
Holland or Switzerland ; she had made war and peace at 
his bidding, had surrendered Trinidad to make the treaty 
of Amiens, had given her fleet to destruction at Trafalgar. 
In other states equally subservient, such as Holland and 
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the Italian Republic, Napoleon had remodelled the govern- 
ment at his pleasure, and in the end had put his own 
family at the head of it. After Tilsit he thought him- 
self strong enough to make a similar change in Spain, 
and the occupation of Portugal seemed to afford the 
opportunity of doing this. By two conventions signed 
at Fontainebleau on October 27th the partition of Portugal 
was arranged with Spain. The Prince of the Peace was 
to become à sovereign prince of the Algarves, the king of 
Spain was to have Brazil with the title of emperor of the 
two Americas, &c.; but the main provision was that a 
French army was to stand on the threshold of Spain ready 
to resist any intervention of England. The occupation of 
Portugal took place soon after, Junot arriving at Lisbon 
on November 30, just as the royal family with a following 
of several thousands set sail for Brazil under protection of 
the English fleet. At the same time there commenced in 
defiance of all treaties a passage of French troops into 
Spain, which continued until 80,000 had arrived, and had 
taken quiet possession of a number of Spanish fortresses. 
At last Murat was appointed to the command of the army 
of Spain. He entered the country on March 1, 1808, and 
marched on Madrid, calculating that the king would take 
flight and take refuge at Seville or Cadiz. This act 
revealed to the world the nature of the power which had 
been created at Tilsit. The lawless acts of Napoleon’s 
earlier life were palliated by the name of the French 
Revolution, and since Brumaire he had established a 
character for comparative moderation. But here was naked 
violence without the excuse of fanaticism; and on what a 
scale! One of the greater states of Europe was in the 
hands of a burglar, who would moreover, if successful, 
become king not only of Spain but of a boundless empire 
in the New World. The sequel was worse even than this 
commencement, although the course which events took 
seems to show that by means of a little delay he might 
have attained his end without such open defiance of 
law. The administration of Spain had long been in the 
contemptible hands of Manuel Godoy, supposed to be the 
queen’s lover, yet at the same time high in the favour of 
King Charles IV. Ferdinand, the heir apparent, headed 
an opposition, but in character he was not better than the 
trio he opposed, and he had lately been put under arrest 
on suspicion of designs upon his father’s life. To have 
fomented this opposition without taking either side, and 
to have rendered both sides equally contemptible to 
the Spanish people, was Napoleon’s game; the Spanish 
people, who profoundly admired him, might then have 
been induced to ask him fora king. Napoleon, however, 
perpetrated his crime before the scandal of the palace 
broke out. The march of Murat now brought it to a head. 
On March 17th a tumult broke out at Aranjuez, which led 
to the fall of the favourite, and then to the abdication of 
the king and the proclamation of Ferdinand amid universal 
truly Spanish enthusiasm. It was a fatal mistake to have 
forced on this popular explosion, and Napoleon has char- 
acteristically tried to conceal it by a supposititious letter, 
in which he tries to throw the blame upon Murat, to whom 
the letter professes to be addressed. It warns Murat 
against rousing the Spanish patriotism and creating an 
opposition which it will be impossible to put down; it 
predicts all that actually happened; but it has all the 
marks of invention, and was certainly never received 
by Murat. The reign of Ferdinand having thus begun, 
all that the French could do was to decline to acknow- 
ledge him, and to encourage Charles to withdraw his 
abdication as given under duress. By this means it 
became doubtful who was king of Spain, and Napoleon, 
having carefully abstained from taking a side, now 
presented himself as arbiter, Ferdinand was induced to 
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betake himself to Napoleon’s presence at Bayonne, where 
he arrived on April 21st; his father and mother followed 
on the 30th. Violent scenes took place between father 
and son; news arrived of an insurrection at Madrid and 
of the stern suppression of it by Murat; in the end 
Napoleon succeeded in extorting the abdication both of 
Charles and Ferdinand. It was learned too late that the 
insurrection of Spain had not really been suppressed. 

This crime, as clumsy as it was monstrous, brought on 
that great popular insurrection of Europe against the 
universal monarchy which has profoundly modified all 
subsequent history, and makes the Anti-Napoleonic Revolu- 
tion an event of the same order as the French Revolution. 
A rising unparalleled for its suddenness and sublime 
spontaneousness took place throughout Spain and speedily 
found a response in Germany. A new impulse was given, 
out of which grew the great nationality movement of the 
19th century. Meanwhile Napoleon, having first offered 
the throne of Spain to his brother Louis, who refused 
it, named Joseph king, retaining, however, a reversion to 
himself and heirs in default of male heirs of Joseph, who 
had only daughters. The royal council first, afterwards a 
junta of nobles assembled at Bayonne, accepted him on 
July 7th. But it must have become clear to Napoleon 
almost at once that he had committed the most enormous 
of blunders. Instead of gaining Spain he had in fact lost 
it, for hitherto he had been master of its resources without 
trouble, but to support Joseph he was obliged in this same 
year to invade Spain in person with not less than 180,000 
men. With Spain too he lost Portugal, which in June 
followed the Spanish example of insurrection, and had 
Spain henceforth for an ally and not for an enemy. 
Hitherto he had had no conception of any kind of war 
not strictly professional. He had known popular risings 
in Italy, La Vendée, and Egypt, but had never found it at 
all difficult to crush them. The determined insurrection 
of a whole nation of 11,000,000 was a new experience to 
him. How serious it might be he learned as early as July, 
when Dupont with about 20,000 men surrendered at Baylen 
in Andalusia to the Spanish general Castaños. In August 
he might wake to another miscalculation of which he had 
been guilty. An English army landed in Portugal, 
defeated Junot at Vimeiro, and forced him to sign the 
convention of Cintra. By this he evacuated Portugal, in 
which country the insurrection had already left him much 
isolated. This occurrence brought to light a capital feature 
of the insurrection of the Peninsula, viz. that it was in 
free communication everywhere with the power and 
resources of England. 


Thus the monarchy of Tilsit suffered within a year the Napoleon 
most terrible rebuff. Napoleon himself now appears upon in Spain. 


the scene. His first step was to revive the memory of Tilsit 
by a theatrical meeting with Alexander, which was arranged 
at Erfurt in September. The power of the duumvirate 
was there displayed in the most imposing manner, and the 
alliance was strengthened by new engagements taken by 
Napoleon with respect to the Danubian principalities. At 
the same time he checked the rising spirit of resistance in 
Prussia by driving from office the great reforming minister 
Stein. At the beginning of November he was ready for 
the invasion of Spain. Joseph had retired to Vittoria, and 
the armies of the insurrection fronted him along the Ebro 
under the command of Blake, Castaiios and Palafox. 
Between November 7th and 11th the army of Blake was 
dissolved by Lefebvre, and Napoleon entered Burgos, 
which was mercilessly pillaged; on the 23d Castaños was 
defeated at Tudela by Lannes; by December 2d Napo- 
leon, having forced the mountain passes, was before 
Madrid, and on the 4th he was in possession of the town, 
where, endeavouring somewhat late to conciliate the 
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liberalism of Europe, he proclaimed the abolition of the 
Inquisition and of feudalism, and the reduction of the 
number of convents to one-third. He remained in Spain 
till the middle of January 1809, but he was not allowed 
repose during the interval. Sir John Moore had 
advanced from Portugal as far as Salamanca, and 
determined in the middle of December to assist the 
insurrection by marching on Valladolid. Soult was 
at Carrion and was threatened by this advance, since 
the English force, after Moore had effected his junction 
with Baird, who arrived from Corunna, at Majorga, 
amounted to 25,000 men. Napoleon hoped to cut its 
communications, and so deal one of his crushing blows at 
the enemy with whom he was always at war yet whom 
he never, except at Waterloo, met in the field. He set 
out on the 22d with about 40,000 men, and marched 
200 miles in ten days over mountains in the middle of 
winter. Moore saw the danger, retired to Benavente, and 
blew up the bridges over the Ezla. Napoleon advanced as 
far as Astorga; but he had missed his mark, and professed 
to receive information which showed him that he was 
urgently wanted at Paris. He returned to Valladolid, 


whence on January 19th he set out for France. The 
end of Moore’s expedition belongs to English history. 
Another storm was indeed gathering. The down- 


fall of Austria in 1805 had been out of all proportion 
to her military inferiority; it was impossible that she 
The year that followed Tilsit had 
given her quite a new prospect. Spain, which before had 
given Napoleon help, now swallowed up 300,000 of his 
troops, so that in the autumn of 1808 he had been obliged 
to withdraw from Prussia the large army which he had 
kept for more than a year quartered on that unhappy 
country. Napoleon could now spare only half his force, 
and there was now no doubt that Prussia would be as 
hostile to him as she dared. True, the army of Frederick 
had ceased to exist, but the country was full of soldiers who 
had belonged to it, full of skilled officers, and Spain had 
filled all minds with the thought of popular war. Stein 
and Scharnhorst had been preparing a levée en masse in 
Prussia and an insurrection in the new kingdom of 
Westphalia. Under such circumstances began the war of 
1809, which may be called the First German War of 
Liberation, under the leadership of Austria. It was pro- 
voked rather by Napoleon, who wanted new victories to 
retrieve his position, than by Austria, whose interest lay 
in gaining time, since time was likely to increase the 
ferment in Germany and weaken the alliance of Napoleon 
and Russia. Napoleon’s superiority, though on the wane, 
was still enormous. "Phrough the Confederation of the 
Rhine he had now a great German army at his disposal, 
which he placed under French generals. His frontier was 
most formidably advanced through the possession of Tyrol 
and Venetia. Russia was on his side, and, though she 
did not actively Help him in the field, was of great use in 
holding down Prussia; England was against. him, but 
could do little for an inland state such as Austria now 
was, In these circumstances the attitude of Austria 
had something heroic about it, like that of Spain, and 
the war throughout is like a somewhat pale copy of the 
Spanish insurrection. But Austria has what Spain had 
not, the advantage of organization and intelligence. Since 
Pressburg she had passed through a period of reform 
and shown somo signs of moral regeneration, Stadion 
and the archduke Charles doing for her, though not so 
effectively, what Stein and Scharnhorst did for Prussia. 
Few wars have begun with less ostensible ground, or 
more evidently from an intolerable position. Napoleon 
accused Austria of arming, of wanting war; Austria 
expostulated, but in vain; and war began. Ii began early 
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| in April, and the proclamation of the archduke Charles was 
| addressed to the whole German nation. The watchword 
of Austria against France was now liberty and nationality. 
A good general conception of the war may be obtained by 
comparing it with that of 1805, which it resembles in 
certain large features. Again there is a short but decisive 
passage of arms in Bavaria; in a five days’ struggle, cele- 
brated for Napoleon’s masterly manceuvres, the Austrians 
are driven out of Ratisbon, and the way to Vienna is laid 
open. Again Napoleon enters Vienna (May 13th) But 
the war in Italy this time begins farther east, on the Piave. 
Eugéne Beauharnais, after an unfortunate commencement, 
when he was defeated at Sacile by the archduke John, 
makes a successful advance, and being joined by Marmont, 
who makes his way to him from Dalmatia by way of 
Fiume, drives the Austrian army into Hungary, defeats 
them at Raab, -and effects a junction with Napoleon at 
Bruck. Then, as before, the war is transferred from Vienna 
to the other side of the Danube. But the Austrian resist- 
ance is now far more obstinate than in 1805. From the 
island of Lobau Napoleon throws his troops across the river 
in the face of the archduke. A battle takes place which 
occupies two successive days, and is sometimes called the 
battle of the Marchfeld, but is sometimes named from the 
villages of Gross-Aspern and Essling. Like that of Eylau 
in 1807 it is among the most terrible and bloody battles 
of the period. In all perhaps 50,000 men fell, among 
whom was Marshal Lannes, and the French were driven 
back into their island. Five weeks passed in inaction 
before Napoleon could retrieve this check, five weeks 
during which the condition of Europe was indeed singular, 
since its whole destiny depended upon a single man, who, 
besides the ordinary risks of a campaign, was threatened 
by an able adversary who had recently brought him to the 
verge of destruction, and by outraged populations which 
might rise in insurrection round him. This is the moment 
of the glory of Hofer, the hero of the peasant-war in 
Tyrol. Once more, however, Napoleon’s skill and for- 
tune prevailed. On the night of July 4th he succeeded, 
under cover of a false attack, in throwing six bridges 
from Lobau to the left bank of the Danube, over which 
more than 100,000 men passed before morning and were 
arrayed upon the Marchfeld. 


became the subject of much controversy, the archduke 
John came too late to his brother’s help. The Austrians 
were worsted, but by no means decisively, and retired in 
good order. 

Austerlitz and Friedland had led at once to peace, because 
the principal belligerent, Russia, had little direct interest 
in the war; Wagram ought to have had no similar effect. 
Austria was engaged in a war of liberation; Tyrol was 
emulating Spain; there should therefore have been no nego- 
tiation with the mvader. But Germany had as yet but 
half learnt the Spanish principle of war; in particular the 
Austrian Government and the archduke Charles himself be- 
longed to Old Austria rather than to New Germany. In the 
campaign the archduke had fallen much below his reputa- 
tion, having allowed it plainly to appear that Napoleon 
frightened him, and now, instead of appealing again to 
German patriotism, he signed at Znaim (July 11th) an 
armistice similar to that which Melas had so unaccount- 
ably concluded after Marengo. But it was by no means 
certain that all was yet over. North Germany might 
risc as Spain had risen and as Tyrol had risen. 
The archduke Ferdinand had marched into Poland and 
threatened Thorn, with the intention of provoking such 
a movement in Prussia, and England was preparing a 
great armament which the patriots of North Germany, who 
now began to emulate the Spanish gucrilla leaders, —Schill, 
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Dörnberg, Katt, Brunswick, —anxiously expected. There 
seems little doubt that, if this armament had made Germany 
its object, Germany would at once have sprung to arms 
and have attempted, perhaps prematurely, what in 1813 
it accomplished. What was expected in Germany had 
happened already in the Peninsula. Arthur Wellesley had 
landed at Lisbon on April 22d, and in less than a month 
had driven Soult in confusion out of Portugal. In July 
he undertook an invasion 'of Spain by the valley of the 
Tagus. Thus both the quantity and quality of resistance 
to Napoleon was greater than at any former time ; but it 
was scattered, and the question was whether it could 
concentrate itself. 

But England was unfortunate this time in her interven- 
tion. The armament did not set sail till August, when in 
Austria the war seemed to be at an end, and when 
Wellesley, after winning the battle of Talavera, had seen 
himself obliged to retire into Portugal, and it was directed 
not to Germany but against Antwerp. It was therefore a 
mere diversion, and as such it proved unsuccessful It 
created indeed a great flutter of alarm in the administration 
at Paris, which saw France itself left unprotected while its 
armies occupied Vienna and Madrid, but by mismanage- 
ment and misfortune the great enterprise failed, and 
accomplished nothing but the capture of Flushing. 

And so the last triumph of Napoleon was achieved, and 
the treaty of Schónbrunn was signed on October 20th. 
By this treaty, as by former treaties, he did not merely 
end a war or annex territory, but developed his empire and 
gave it a new character. He now brought to an end the 
duumvirate which had been established at Tilsit. Since 
Tilsit his greatness had been dependent on the concert 
of Russia. He had had the czars permission to seize 
Spain, the czars co-operation in humbling Austria. 
Schénbrunn made his empire self-dependent and self-sup- 
porting, and thus in a manner completed the edifice. But 
he could not thus discard Russia without making her an 
enemy, and accordingly the Russian war appears on the 
horizon at the very moment that the Austrian war is 
terminated. This transformation was accomplished by 
first humbling Austria, and then, as it were, adopting her 
and giving her a favoured place in the European con- 
federacy. She lost population to the amount of 3,500,000, 
besides her access to the sea; she paid an indemnity of 
more than £3,000,000, and engaged to reduce her army 
to 150,000. But, thus humbled, a high and unique 
honour was reserved for her. We cannot be quite certain 
whether it was part of Napoleon’s original plan to claim 
the hand of an archduchess, though this seems likely, since 
Napoleon would hardly break with Russia unless he felt 
secure of the alliance of Austria, and yet in the treaty of 
Schénbrunn he does not hesitate to offend Russia by rais- 
ing the Polish question. What is certain is that after his 
return to France Napoleon proceeded at once to the divorce, 
that at the same time he asked the czar for the hand of 
his sister, that upon this Austria, alarmed, and seeing her 
own doom in the Russian match, gave him to understand 
(as he may very well have calculated that she would do) 
that he might have an archduchess, and that upon this 
he extricated himself from his engagement to the czar with 
a rudeness which might seem intended to make him an 
enemy. At the same time he refused to enter into an 
engagement not to raise the Polish question. 

At an earlier period we saw Napoleon urged by his 
brothers to divorce Josephine, but refusing steadfastly and 
apparently resolved upon adopting the eldest son of Louis 
and Hortense. He had now quite ceased to be influenced 
by his brothers, but at the same time he had risen to such 
greatness that he had himself come to think differently of 
the question. Fourteen years before he had been warmly 
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attached to Josephine; this attachment had been an 
effective feature in the character of republican hero which he 
then sustained. Mme. de Staël had been profoundly struck, 
when, on being charged by her with not liking women, he 
had answered, “Jaime la mienne." “It was such an 
answer,” she said, “as Epaminondas would have given !” 
He is now equally striking in the part of an Oriental sultan, 
and when he discards his Josephine for ambition he 
requires to be publicly flattered for his self-sacrifice by the 
officials, by Josephine herself, and even by her son Eugène 
Beauharnais! 

The archduchess Marie Louise, who now ventured to 


Marriage 


take the seat of Marie Antoinette, seems to have been of with 


amiable but quite insignificant character. Her letters are 
childlike. She became a complete Frenchwoman, but, 
owing to a certain reserve of manner, was never specially 
popular. On March 20, 1811, she bore a son, who took 
the title of King of Rome, by which in the Holy Roman 
Empire the successor had been designated. France had 
thus become once more as monarchical as in the proudest 
days of Versailles ; but the child of empire was reserved for 
what his father called “the saddest of fates, the fate of As- 
tyanax.” 

Arrived now at the pinnacle, Napoleon pauses, as he 
had paused after Marengo. We are disposed to ask, What 
use will he now make of his boundless power? -It was a 
question he never considered, because the object he had 
set before himself in 1803 was not yet attained; he was 
not in the least satiated, because, much as he had gained, 
he had not gained what he sought, that is, the humiliation 
of England. As after Tilsit, so after Schónbrunn, he only 
asks, How may the new resources be best directed against 
England? Yet he did not, as we might expect, devote 
himself to crushing the resistance of the Peninsula. This 
he seems to have regarded with a mixed feeling of con- 
tempt and despair, not knowing how to overcome it, and 
persuading himself that it was not worth a serious effort. 
He persisted in saying that the only serious element in the 
Spanish opposition was the English army ; this would fall 
with England herself ; and England, he thought, was on the 
point of yielding to the blockade of the Continental system. 
He devotes himself henceforth therefore to heightening the 
rigour ofthis blockade. From the beginning it had led to 
continual annexations, because only Napoleon's own admin- 
istration could be trusted to carry it into effect. Accord- 
ingly the two years 1810-11 witness a series of annexations 
chiefly on the northern sea-coast of Europe, where it was 
important to make the blockade more efficient. But on 
this northern sea-coast lay the chief interests of Russia. 
As therefore in 1805 he had brought Austria and Russia 
on himself by attacking England, so in 1810 he presses his 
hostility to England to the point that it breaks the alliance 
of Tilsit and leads to a Russian war. 

The year 1810 is occupied with this heightening of the 
Continental system and the annexations which it involved. 
That he had long contemplated the annexation of Holland 
appears from the offer of the crown of Spain which he 
made to Louis in 1808, and the language he then used (“La 
Hollande ne saura sortir de ses ruines"). He now took 
advantage of the resistance which Louis made to his ruin- 
ous exactions. Louis was driven to abdicate, and the 
country was organized in nine French departments. In 
August the troops of the king of Westphalia were forced 
to make way for French troops at the mouths of the Elbe 
and Weser, and a few months later the whole coast between 
the Rhine and the Elbe was annexed. At the same time 
Napoleon began to make war on neutral commerce, 
especially American, affirming that in order to complete 
the destruction of English trade it was only necessary to 
prohibit it when it made use of neutral bottoms. So 
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thoroughly in earnest was he with his Continental system ; 
aud indeed it is beyond dispute that great distress and 
discontent, nay, at last a war with the United States, were 
inflicted upon England by this policy. 

But the pressure of it was felt even more on the 
Continent, and the ultimate cause of the fall of Napoleon 
was this, that under the weight of the Continental sys- 
tem the alliance of Tilsit broke down sooner than the 
resistance of England. That allianee had been seriously 
weakened by the Austrian marriage, and by Napoleon’s 
refusal to give the guarantees which Russia required that 
Poland should never be restored. Indeed Napoleon had 
seemed to take pleasure in weakening it, but perhaps he 
had only desired to make it less burdensome to himself 
without destroying it. At the end of 1810 measures were 
taken on both sides which conveyed the impression to 
Europe that it was practically at an end. Alexander 
refused to adopt Napoleon’s policy towards neutrals ; 
Napoleon answered by annexing Oldenburg, ruled by a 
duke of the Russian house; Alexander rejoined by an 
ukase (December 31st) which modified the restrictions on 
eolonial trade and heightened those on French trade. 

In 1811 the alliance of Tilsit gradually dissolves. 
Napoleon’s Russian expedition is hardly to be regarded as 
a freak of insane pride. He himself regarded it as the 
unfortunate effect of a fatality, and he betrayed throughout 
an unwonted reluctance and perplexity. The truth is, he 
could not now stop. Upon the Continental system he 
had staked everything. He had united all Europe in the 
erusade against England, and no state, least of all such a 
state as Russia, could withdraw from the system without 
practically joining England. Nevertheless we may wonder 
that, if he felt obliged to make war on Russia, he should 
have chosen to wage it in the manner he did, by an over- 
whelming invasion. Foran ordinary war his resources were 
greatly superior to those of Russia. A campaign on the 
Lithuanian frontier would no doubt have been unfavour- 
able to Alexander, and might have foreed him to coneede 
the points at issue. Napoleon had already experieneed in 
Spain the danger of rousing national spirit. It seems, how- 
ever, that this lesson had been lost on him, and that he 
still lived in the ideas which the campaigns of 1805, 
1806, and 1807 had awakened, when he had occupied 
Vienna and Berlin in suecession, overthrown the Holy 
Noman Empire, and conquered Prussia. He makes a 
dispute about tariffs the ground of the greatest military 
expedition known to authentie history ! In this we see à 
stroke of his favourite poliey, which consisted in taking 
with great suddenness à measure far more decisive than 
had been expected ; but such policy seems here to have been 
wholly out of place. He was perhaps partly driven to it 
by the ill-suecess of his diplomacy. War with France 
meant for Russia sooner or later alliance with England, 
but Napoleon was not able to get the help of Turkey, and 
Sweden joined Russia. Turkey had probably heard of the 
partition-schemes which were agitated at Tilsit, and was 
also influenced by the threats and promises of England. 
Sweden suffered grievously from the Continental system, 
and Bernadotte, who had lately beeome erown prince, and 
who felt that he could only seeure his position by proeur- 
ing for Sweden some compensation for the recent loss of 
Finland, offered his adhesion to the power which would 
help him in aequiring Norway. Napoleon declined to rob 
his ally, Denmark, but Alexander made the promise, and 
Sweden was won. Against Russia, Sweden, and England 
(a coalition which formed itself but tardily) Napoleon 
assembled the forces of Franee, Italy, and Germany, and 
hoped to win, as usual, by the rapid concentration of an 
overwhelming force. The army with which he invaded 
Russia consisted of somewhat more than 600,000 men, — 
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the Freneh troops mainly commanded by  Davoust, 
Oudinot, and Ney, the Italian troops by Prinee Eugene, 
the Poles by Poniatowski, the Austrian contingent (33,000 
men) by Schwarzenberg, the remaining German troops 
by Gouvion St Cyr, Heynier, Vandamme, Victor, Mac- 
donald (who had the Prussian eontingent), and Augereau. 
When we consider that the war of the Peninsula was at 
the same time at its height, and that England was now at 
war with the United States, we may form a notion of the 
calamitous condition of the world! 

Russia had been easily defeated at Austerlitz and 
Friedland, where it fought far from home for a cause in 
which it was but slightly interested. Against an invasion 
it was as invineible as Spain, being strengthened by a 
profound national religion and perfect loyalty to the 
Government; in addition it had the strength of its vast 
extent, its rigorous climate, and the half-nomad habits 
of its people. By his prodigious preparations Napoleon 
provoked à new national war under the most diffieult 
cireumstanees, and yet he appears to have desired peace 
and to have advanced most reluctantly. His campaign 
runs the same course as against Austria in 1805 and 
1809. "There is the suecessful advance, the capture of the 
fortress (Smolensk), the great vietory (at Borodino), the 
entry into the capital (Moscow) ; but of all this no result. 
No negotiation follows, and Napoleon suddenly finds him- 
self helpless, as perhaps he would have done in 1805 and 
1809, had the enemy shown the same firmness. On May 
16, 1812, he arrived with Marie Louise at Dresden, where 
for the last time he appeared as king of kings, —the emperor 
of Austria, the king of Prussia, a multitude of German 
sovereigns, Metternieh, and Hardenberg paying court to 
him. On the 28th he set out again and travelled by Glogau, 
Thorn, Dantzic, Kónigsberg, Gumbinnen, to Wilkowyski, 
where he arrived on June 21st. On the 24th the mass of the 
army passed the Niemen at Kovno, and on the 28th 
Napoleon entered Vilna, whieh was evaeuated by the 
Russians. Here he remained till July 16th. In this long 
delay, as well as in other cireumstanees, the unwonted 
perplexity of his mind appears. Alexander, who has by 
this time gained greatly in decision of character, refuses to 
negotiate while the enemy stands on Russian territory ; 
Napoleon in eonversation with Dalacheff shows an almost 
pathetic desire for an amicable arrangement. He is 
embarrassed again when a deputation from Warsaw, where 
a diet had met, bids him only say that ‘‘ Poland exists, 
since his decree would be for the world equivalent to the 
reality." This word he deelines to say, alleging his 
obligations to Austria, From his conversations with 
Narbonne (Villemain, Sowvenirs) we find that he had 
deliberately eonsidered and rejected what we may call 
the rational mode of waging war with Russia, that is, 
through the restoration of Poland. He admitted that he 
might indemnify Austria and, if necessary, Prussia else- 
where, but he argued that he could not afford to open 
the floodgates of republicanism: '*Poland must be a 
camp, not a forum.” He had in fact—perhaps mainly 
since his second marriage—eome to regard himself as 
the representative of legitimacy against the Revolution. 
It was thus with his eyes open that he preferred the 
fatal course of striking at Moscow. His judgment was 
evidently bewildered by the successes of 1805 and 1806, 
and he indulges in chimerieal imaginations of delivering 
Europe onee for all from the danger of barbarie invasion. 
It is to be observed that he seems invariably to think of 
the Russians as Tartars! 

In relating this war we have to beware of national 
exaggerations on both sides. On Napoleon’s side it is 
absurdly said that he was only vanquished by winter, 
whereas it is evident that he brought the winter upon 
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himself, first by beginning so late, then by repeated delays, 
at Vilna, at Vitebsk, and most of all at Moscow. On the 
other side we must not admit absolutely the Russian 
story that he was lured onward by a Parthian policy, and 
that Moscow was sacrificed by a solemn universal act of 
patriotism. Wellington’s policy of retrograde movements 
had indeed come into fashion among specialists, and an 
entrenched camp was preparing at Drissa on the Dwina in 
imitation of Torres Vedras. But the nation and the army 
were full of reckless confidence and impatience for battle ; 
only their preparations were by no means complete. The 
long retreat to Moscow and beyond it was unintentional, 
and filled the Russians with despair, while at the same 
time it agreed with the views of some of the more en- 
lightened strategists. 

As usual, Napoleon took the enemy by surprise, and 
brought an overwhelming force to the critical point. 
When he crossed the Niemen the Russians were still 
thinking of an offensive war, and rumours had also been 
spread that he would enter Volhynia. Hence their force 
was divided into three armies: one, commanded by the 
Livonian Barclay de Tolly, had its headquarters at Vilna, 
a second under Priuce Bagration was further south at 
Volkowysk, the third under Tormaseff was in Volhynia. 
But the total of these armies scarcely amounted to 200,000 
men, and that of Barclay de Tolly opposed little more 
than 100,000 to the main body of Napoleon's host, which 
amounted nearly to 300,000. Hence it evacuates Vilna 
and retires by Svenziany to the camp at Drissa. Barclay 
arrives at Drissa on July 9th, and here for the first time 
the emperor and the generals seem to realize the extent of 
the danger. Alexander issues an ukase calling out the 
population in the proportion of five to every hundred males, 
and hurries to Moscow and thence to St Petersburg in order 
to rouse the national enthusiasm. The Drissa camp is 
also perceived to be untenable. It had been intended 
to screen St Petersburg, and Napoleon is seen to look 
rather in the direction of Moscow. Barclay retires to 
Vitebsk, but is obliged, in order to effect his junction with 
Bagration, to retreat still further, and Napoleon enters 
Vitebsk on the 28th. The road to Moscow passes between 
the Dwina, which flows northward, and the Dnieper, which 
flows southward, Vitebsk on the one river and Smolensk 
on the other forming, as it were, the two doorposts. We 
expect to find Napoleon at this point cutting the hostile 
armies in two and compelling that of Bagration to a sur- 
render; he has a great superiority of numbers, and he 
might have had the advantage of a friendly population. 
But his host seems unmanageable, and the people are 
estranged by the rapacity and cruelty to which it is driven 
by insufficient supplies. Barclay and Bagration effect 
their junction at Smolensk on August 3d, and now have à 
compact army of at least 120,000 men. They evacuated 
Smolensk also on the 18th, but only after an obstinate 
defence which left Napoleon master of nothing but a 
burning ruin. 

Both at Vitebsk and Smolensk he betrayed the extreme 
embarrassment of his mind. Should he go into winter 
quarters? should he press forward to Moscow? It was a 
choice of desperate courses. His army was dwindling 
away ; hehad forfeited the support of the Poles; Germany 
was full of discontent ; and yet a large part of his army 
was Polish or German ; how could he delay? And yet if he 
advanced, since August was already running out, he must 
encounter the Russian winter. He determined to advance, 
relying on the overwhelming effect that would be produced 
by the occupation of Moscow. He would win, as after 
Austerlitz and Friedland, through the feebleness and fickle- 
ness of Alexander. 

Meanwhile his unresisted progress, and the abandonment 
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by Barclay of one position after another, created tho 
greatest consternation among the Russians, as well they 
might. Barclay was a German, and might well seem 
another Melas or Mack. A cry arose for his dismissal, to 
which the ezar responded by putting old Kutusoff, who was 
at least a Russian, at the head of all his armies. This 
change necessarily brought on a great battle, which took 


place on September 6th near the village of Borodino. Battle of 
More than 100,000 men and about six hundred pieces of Boro- 
It ended in a victory, dixo 


artillery were engaged on each side. 
but an almost fruitless victory, for the French. They lost 
perhaps 30,000 men, including Generals Montbrun and 
Caulaincourt, the Russians nearly 50,000, including Prince 
Bagration. Here again Napoleon displayed unwonted 
indecision. He refused to let loose his guard, consisting 
of 20,000 fresh troops, who might apparently have effected 
the complete dissolution of the hostile army, and materially 
altered the whole sequel of the campaign. He said, *At 800 
leagues from Paris one must not risk one's last reserve." 

This battle, the greatest after Leipsic of all the Napoleonic 
battles, was followed by the occupation of Moscow on 
September 14, which, to Napoleon's great disappointment, 
was found almost entirely empty. After a council of war 
held at Fili, Kutusoff had taken the resolution to abandon 
the old capital, the loss of which was held not to be so 
irreparable as the loss of the army. But, as with Old 
Russian craft he had announced Borodino to the emperor 
as a victory, the sensation produced upon the Russian 
publie by the fall of Moscow was all the more overwhelm- 
ing. 
followed, at first bring any relief. 
Moscow on the night after Napoleon's entrance; on the 
next night, by which time he was quartered in the Kremlin, 
the greater part of the city was in flames, and on the day 
following he was forced by the progress of the conflagration 
to evacuate the Kremlin again. But on the first intelli- 
gence of this catastrophe the destruction of Moscow was 
attributed in Russia to the French themselves, and was 
not by any means regarded as a crushing blow dealt at 
Napoleon by Russian patriotism. 

It is indeed not clear that this event had any decisive 
influence upon the result of the war. Nor does it seem 
to have been the deliberate work of the patriotism of 
Moscow. The beginner of it was one man, Count 
Rostopchin, governor of Moscow, who is shown by many 
publie utterances to have brooded for some time over the 
thought, and is proved to have made preparations for 
carrying it into effect before leaving the town. It is, 
however, supposed that what was begun by him was com- 
pleted by a rabble whieh had no object but plunder, and 
partly by French soldiers. The immediate effect of it was 
to deepen the alarm of the Russians, and, when this feeling 
passed away, to deepen their hatred of the French. Now 
came the critical moment. Would Alexander negotiate? 
That is, would he listen to certain timid courtiers about 
him, such as Romanzoff, or would he be inspired by the 
patriotic ardour of his people and lean on his nobler 
counsellors, the German patriot Stein or Sir Robert Wilson ? 
The pressure for a moment was great; we can imagine 
that had the Russian army been dissolved at Borodino it 
might have been irresistible. But he stood firm; he 
refused to negotiate; and Napoleon suddenly found that 
he.had before him, not the simple problem he had solved 
so often in earlier life, but the insoluble puzzle he had first 
encountered in Spain. His failures in Egypt and iu 
Spain had been more or less disguised. He was now in 
danger of a failure which could not be concealed, and on 
a far larger scale; but had he retreated forthwith and 
wintered in Vilna, where he might have arrived early in 
November, the conquest of Russia might have seemed 
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only to be postponed for a year. Instead of this he 
delayed five weeks in Moscow, and then complained of 
the Russian winter! After planning à demonstration 
on St Petersburg, weighing Daru's scheme of wintering 
in Moscow (which he called “ un conseil de lion "), and wait- 
ing in vain for the czar’s submission, he set out on October 
18th after blowing up the Kremlin. He marched south- 
ward to Kaluga, hoping to make his way through a richer 
and unexhausted country. But while his force had 
dwindled the Russian had increased. Peace with Sweden 
had released a Russian force in Finland ; peace with Turkey 
released the army of the Danube; meanwhile levies 
were proceeding through the whole empire. Napoleon’s 
plan was frustrated by a check he received at Malojaro- 
slavetz, and he had to turn northward again and return as 
he had come. He reached Smolensk on November 9th, 
when he might have been at Vilna. He marched by 
Oreza to the Berezina, which he struck near Borisoff. 
Here Tchitchagoff at the head of the Danube army con- 
fronted him, and two other Russian armies were approach- 
ing. Napoleon on his side was joined by what remained 
of the corps of Oudinot and Victor, who had held the line 
of the Dwina. But what was the army of Napoleon 
which was thus reinforced ? 

In July it had consisted of more than 250,000 men. It 
had suffered no decisive defeat, and yet it amounted now 
only to 12,000; in the retreat from Moscow alone about 
90,000 had been lost. The force which now joined it 
amounted to 18,000, and Napoleon’s star had still influ- 
ence enough to enable him to make his way across the 
Berezina, and so escape total ruin and captivity. But 
December came on, and the cold was more terrible than 
ever. On the evening of December 6th a miserable throng, 
like a crowd of beggars, tottered into Vilna. 

The corps of Macdonald, Reynier, and Schwarzenberg 
(among whom were included the Austrian and Prussian 
contingents) had escaped destruction, having been posted 
partly on the Polish frontier partly in the Baltic provinces. 
For these we may deduct 100,000 from the total force ; 
it then appears that half a million had perished or dis- 
appeared. They had perished not by unexpected cold; 
“the cold had but finished the work of dissolution and 
death almost accomplished by the enemy, by hardship, and 
especially by hunger? (Charras); nor is cold unusual in 
Russia in November! Napoleon’s error was one which 
may be traced as clearly in the campaigns of 1805 and 
1806, the error of making no provision whatever for the 
case of ill-success or even success less than complete. It 
was now the twentieth year that Europe was tearing itself 
to pieces. For some years past the pretence of Revolution- 
ary principles had been given up. There was now no 
pretext for war except the so-called maritime tyranny of 
England; but yet the magnitude of wars had increased 
beyond all measurement. The campaign of 1812 left every- 
thing in civilized history far behind it. All the abuses 
of the old monarchy and all the atrocities of the 
Revolution put together were as nothing compared to this 
new plague, bred between the hevolution and the old 
monarchy, having the violence of the one and the vain- 
glory of the other, with a barbarous destructiveness 
peculiar to imperialism superadded. 

But what was Napoleon’s position? Any Government 
but the strongest would have sunk under such a blow, 
but Napoleon's Government was the strongest, and at its 
strongest moment. Opposition had long been dead; 
publie opinion was paralysed ; no immediate rising was 
to be feared. Should he then simply take the lesson home, 
and make peace with Alexander? This wasimpossible; he 
must efface the disaster by new triumphs. But, as this was 
evident to all, Alexander could not but perceive that he 
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must not lose a moment, but must hasten forward and 
rouse Germany before Napoleon should have had time to 
levy a new army. 1813 must be filled with a war in 
Germany, as 1812 with the war in Russia. 

Napoleon left the wreck of his army at Smorgoni on 
December 5 (as he had left his Egyptian army thirteen 
years before), travelling in a carriage placed upon a sledge 
and accompanied by Caulaincourt and Duroc. He had an 
interview with Maret outside Vilna, and then travelled to 
Warsaw, where he saw his ambassador De Pradt, who 
has left an account of his confused talk. Here, as in the 
famous 29th bulletin, published a little after, we observe 
that he consoles himself for the loss of his army by reflect- 
ing that his own health was never better—he kept on 
repeating this. Then he said, “From the sublime to the 
ridiculous there is but a step"; for the retreat from 
Moscow strikes him as ridiculous! From Warsaw he passed 
to Dresden, where he saw his ally the king of Saxony, and 
wrote letters to the emperor of Austria and to the king 
of Prussia. He then made his way by Erfurt and Mainz 
to Paris, where he arrived on December 18th. The 
bulletin had appeared two days before. 


He had said to De Pradt that he intended to raise Wars of 
300,000 men and be on the Niemen again in the spring, 1818-14. 


The first part of this intention he fulfilled, for in April 
he reappeared in the field with 300,000 men; but the 
campaign was fought not on the line of the Niemen, nor of 
the Vistula, nor of the Oder, and he had to fight a battle 
before he could even reach the Elbe. Fora great event 
took place less than a fortnight after his arrival in Paris, 
the defection of the Prussian contingent under York from 
the grand army; this event led to the rising of Prussia 
against Napoleon. York’s convention with the Russians 
is dated December 30th. On January 22, 1813, Stein 
appeared at Königsberg and procured the assembling of 
the estates of East Prussia, in which assembly the Prussian 
landwehr was set on foot. On February 27th he con- 
cluded for the czar the treaty of Kalisch with Prussia, by 
which the old Coalition of 1806 may be said to have been 
revived. Prussia now rushed to arms in a wholly new 
spirit, emulating Spain and Russia in devotion, and adding 
to devotion an intelligence peculiar to herself. At the 
same time measures were taken to break up the Confedera- 
tion of the Rhine. Tettenborn cleared the French out of 
the northern departments in March; Saxony too passed 
into the hands of the allies, and it was hoped that the king 
himself might be induced to follow the example of the 
king of Prussia. But April came, and Napoleon took the 
field again. 

By rapidity and energy he was still able to take the 
offensive. Though Russia and Prussia were now as Spain, 
yet the process of calling out and drilling their population 
was only just begun, and it proceeded slowly. Their 
united available force at the opening of the campaign 
scarcely exceeded 100,000 men. Austria and the middle 
states did not abandon Napoleon. With tact and with 
judicious concession he might yet retrieve his position ; 
perhaps no one, as yet, had begun to think of his fall. 
He left Paris for Mainz on April 15th. His object was 
Saxony, where Dresden, the scene of his last display of 
omnipotence less than a year ago, was now the residence 
of the czar and the king of Prussia united against him. 
Eugene was maintaining himself on the lower Saale with 
an army of about 70,000 men, and Napoleon was to march 
by way of Erfurt to join him. Between Erfurt, Bamberg, 
and Mainz he had by this time about 150,000 men, 
troops indeed without discipline and with imperfect drill, 
youths, the last hope of France, but well officered and not 
wanting in the enthusiasm which his name still inspired. 
There was, however, a serious deficiency of cavalry. Mcan- 
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while Davoust, stationed on the Weser with 30,000 men, 
was holding down the insurrection of North Germany. 

The war which now commenced ended not only to the 
disadvantage of Napoleon, but unlike any former war 
it ended in a complete defeat of France, nay, in the 
conquest of France, an event to which nothing parallel had 
been seen in modern Europe. Nor was this result attained 
by any political or revolutionary means, e.g., by exciting a 
republican or Bourbon party against Napoleon’s authority, 
but by sheer military superiority. The causes of this 
remarkable result must be noted as we proceed. Mean- 
while we remark that the war, though technically one, is 
really three distinct wars. There is first the war with 
Russia and Prussia which occupies the month of May, and 
is concluded by an armistice on June 4th. There is next 
a war with Russia, Prussia, and Austria, which begins in 
August and is practically terminated in October by the 
expulsion of Napoleon from Germany. Thirdly, there is 
an invasion of France by the same allied powers. This 
began in January 1814, and ended in April with the fall 
of Napoleon. 

In the first of these wars Napoleon maintained on the 
whole his old superiority. It has excited needless 
admiration that with his raw levies he should still have 
been able to win victories, since of his two enemies Russia 
had suffered as much as himself in 1812, and Prussia’s 
army was at the beginning of the year actually to make. 
In the first days of May he advaneed down the valley of 
the Saale, making for Leipsic by Naumburg, Weissenfels, 
and Lützen. On the 2d was fought the battle commonly 
called from Lützen, though the Germans usually name it 
from the village of Gross-Górsehen. By this battle, in 
whieh the great military reformer of Prussia, Seharnhorst, 
received the wound of which he died soon after, the allies 
were driven to retreat across the Elbe, and Dresden was 
restored to the king of Saxony. The Prussians attribute 
their ill-success partly to the insufficiency of the Russian 
commander Wittgenstein, under whom they fought. 
Napoleon soon pursued the allies across the Elbe, and 
another battle was fought on May 20 and 21 at Bautzen on 
the Spree. Here again Napoleon remained master of the 
field, though his loss seems to have been considerably 
greater than that of the enemy. The allies retired into 
Silesia, and a pause took place, which led to the armistice 
of Poischwitz, signed on June 4th. During this armistice 
Napoleon formed the resolution which led to his downfall. 

He might seem now to have almost retrieved his losses. 
If he could not revive the great army of the Revolution 
which lay buried (or unburied) in Russia, he had reasserted 
the ascendency of France. Politically he had suffered but 
one substantial loss, in the rebellion of Prussia. The 
blows of Lützen and Bautzen had arrested the movement 
which threatened to dissolve the Confederation of the Rhine 
and to unite all Germany against him. They had also 
shaken the alliance of Prussia and Russia. Between the 
generals of the two armies there reigned much jealousy ; 
the old question, raised after Austerlitz and Friedland, 
was beginning to be asked again by the Russians, Why 
should they fight for others ? 

At Tilsit Napoleon had dissolved the Coalition by form- 
ing as it were a partnership with Russia. It might seem 
possible now to form a similar partnership with Austria. 
This eourse had indeed been entered upon at the marriage 
of the arehduchess. Napoleon seems to have taken this 
alliance seriously. He conceived it as the final suppression 
of the Revolution, as a complete adhesion on his own part 
to conservatism. The language of the bulletins at this 
time is ultra-conservative. Thus the enemy is described 
as “ preaching anarehy and insurrection.” Stein is charged 
with “rousing the rabble against the proprietors.” But, 
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though he had borrowed the Austrian tone, he had not yet 
enlisted Austrian interests on his side. It was evidently 
in his power to confer on Austria the greatest advantages, 
and, as it were, to divide his power with her. Less 
than this he could not offer, since the losses of France 
and Russia had given to Austria a decisive weight, 
but it might seem that he might offer it without 
much humiliation, as the alliance with Austria had sub- 
sisted since 1810 and had been cemented by marriage. If 
he did not thus win Austria, he might expect her to adhere 
to the other side, for in such a crisis neutrality was out of 
the question. Could Napoleon then hope to overcome a 
quadruple alliance of England, Russia, Prussia, and Austria ? 
Such a hope was not justified by the victories of Liitzen 
and Bautzen. The force of Prussia inereased every day, 
and the Spanish enthusiasm with which her new army 
fought had been displayed even on those fields; the force 
of Austria had been impaired by no Russian campaign ; 
while France was evidently near the end of her resources. 
The legerdemain by whieh, in 1800, 1805, 1806, Napoleon 
had made conquests was now worn out; his blows were no 
longer followed by abject submission and surrender ; he was 
not even able, for want of cavalry, to make his victories 
decisive. Thus ample concessions to Austria were indis- 
pensable ; but, these assumed, his position might seem 
good. 

He took the momentous resolution to make no such con- 
cessions, saw Austria join the Coalition, and after a 
eampaign of two months found himself driven in tumul- 
tuous ruin across the Rhine. This step is the counter- 
part of Tilsit, and destroyed the work of Tilsit. Was 
he simply blinded by passion? His language might 
lead us to think so. Austria was the state which he had 
oftenest defeated, and he seems to have been unable to 
regard it with the respect which he had shown to Russia at 
Tilsit. From the beginning of 1813 we find him calculating 
indeed on the help of Austria, and fully recognizing the im- 
portance of her alliance, yet indignant at the very thought 
of having to pay for it. He would prefer to make advances 
to his enemy Russia rather than give his ally Austria auy 
equality with himself in the alliance. Austria on her part 
seems disposed to be faithful to him. She begins by 
adhering to the substance of her treaty of March 1812, 
but requiring certain modifications in it. Napoleon must 
withdraw from north-west Germany, dissolve the duchy of 
Warsaw, cede Illyria, perhaps also dissolve the Confedera- 
tion of the Rhine. But on the last point she might prob- 
ably have given way, so that Napoleon, already vietorious 
against Russia and Prussia, might now, without yielding 
any substantial part of his power, have checkmated another 
Coalition by the help of Austria. Nevertheless it seems as 
if Napoleon, though this course was open to him for several 
months, was not for a inoment attracted by it, though the 
clamour for peace which his own army and his own marshals 
raised compelled him to profess to take it into considera- 
tion. He continued deliberately to contemplate in prefer- 
ence a war against Russia, Prussia, and Austria united, 
and regarded the armistice simply as a delay whieh would 
enable him to bring up new forees. Austria on her part 
was gradually convinced that no concession was to be 
obtained from him,.and drifted towards the decisive 
resolution which she could not avoid. Metternich has left 
us an account of the interview, lasting ten hours, which 
he had with Napoleon on June 28, in the Marcolini 
palace at Dresden. We see in it Napoleon’s contempt 
for a power he has so often defeated, his inability 
to believe that it has still spirit to resist; at the same 
time we become aware that he believes himself to 
be necessary to the Austrian emperor, as being the 
bulwark of all thrones and of monarchy itself against 
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Metternich can hardly have imagined 
the famous dramatic trait where Napoleon, on being 
told that his troops were “not soldiers, but children,” 
answered, turning pale—*' You are no soldier; you do 
not know what passes in a soldier's mind; I grew up in 
the field, and à man like me troubles himself little about 
the life of a million of men” (the actual expression he 
used, adds Metternich, cannot be reported), and then flung 
his hat into a corner of the room. That this was a true 
description of his way of thinking had become visible to 
most since the Russian catastrophe, and the audacious 
frankness with which he blurts it out is quite in his 
characteristic manner. 

When this interview took place, a treaty had just been 
signed at Reichenbach by which Austria had engaged, as 
mediating power, formally to offer conditions of peace to 
Napoleon and to declare war on him in case of refusal. 
She proceeded to offer the conditions above mentioned with 
the exception of that which refers to the Confederation of 
the Rhine. A congress met at Prague in the course of 
July, but Napoleon did not allow its deliberations to make 
serious progress. He paid no attention to an ultimatum 
presented on August 8th. On midnight of August 10-11 
the armistice was declared to be at an end, and the doom 
of Napoleon was sealed. It was a strange decision on his 
part, but perhaps he judged rightly that he had no choice 
but between ruin and absolute, impossible victory! 

Europe now plunges again into a struggle as desperate 
and as destructive as that of 1812. More evidently even 
than in 1812 is Napoleon responsible for this ruin of all 
civilization. He cannot any longer speak even of the 
liberty of the seas, for he is forced himself to admit that 
the Continental system is dead, and yet refuses to surrender 
that ascendency for which the Continental system had all 
along been the pretext. Infatuated France, however, has 
by this time furnished more than 400,000 men to perish in 
a contest where there might be chances, but could be no 
probabilities, of victory. His headquarters are now at 
Dresden, and his armies are arranged along the whole 
course of the Elbe from Bohemia to its mouth. This 
position has been somewhat weakened by the adhesion of 
Austria to the Coalition, for Austria masses her troops on 
the north-west of Bohemia, threatening Dresden and 
Napoleon’s communications from the left side of the Elbe. 
The force of the allies (approaching 500,000 men) consists 
of three great armies, of which the first, principally Austrian, 
and commanded by Prince Schwarzenberg, is stationed on 
the Eger in Bohemia; the sovereigns are here. The old 
Prusso-Russian army, which had made the convention of 
Poischwitz, is still in Silesia. It contains more Russians 
than Prussians, but a Prussian officer is now put at the 
head of it. This is Blücher, the dashing general of hussars, 
now an old man of seventy years; on his staff are some of 
the leading theorists and enthusiasts of the new Prussian 
army, such as Gneisenau. But the bulk of the Prussian 
force is stationed in the mark of Brandenburg. In this 
final muster of the armies of Europe we see that the moral 
forces have passed over from France to the allies. In the 
French camp there reigns weariness and desire for peace, 
among the Prussians and Russians heroic ardour and devo- 
tion. But the old mismanagement reappears on the side 
of the allies. In the Bohemian camp Schwarzenberg’s 
authority was almost annulled by the presence of the 
sovereigns; in Silesia the heroic Prussian general is in 
command of an army mainly Russian. But in the mark 
perhaps the greatest blunder was made, for here the main 
Prussian force was put under the orders of the crown 
prince of Sweden, the Frenchman Bernadotte, wholly alien 
to the German cause, and bent upon propitiating French 
public opinion with a view to the succession of Napoleon. 
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Bernadotte is not the only member of the old republican 
opposition who is seen in the allied camp now that 
Napoleon’s fall begins to be thought of as possible. 
Moreau, the man who helped in 1799 to found the con- 
sulate, desiring probably to see France ruled by a series 
of Washingtons each holding oflice for a short term, 
appears in the Austrian camp. If Napoleon was to be 
dethroned, who had a better right to succeed him? 

The campaign opens with a blow aimed at Berlin, where 
perhaps Napoleon wished to extinguish the popular insur- 
rection at its source. Oudinot marches on it from Daruth, 
and is supported by a force from Magdeburg; Davoust 
sends another corps from Hamburg. Bernadotte proposes 
to retire and sacrifice Berlin, but in spite of him Bülow 
fights on August 23d the battle of Grossbeeren, within a 
few miles of the capital Here first the landwehr dis- 
tinguished itself, and Berlin was saved. The attack from 
Magdeburg was defeated by Hirschfeld at Hagelberg on 
the 27th. Meanwhile Napoleon himself, at the head of 
150,000 men, had marched against Bliicher on the 
Katzbach. Blücher retired before him, and he was com- 
pelled to return to the defence of Dresden, but he left 
Maedonald with perhaps 50,000 or 60,000 men to hold 
Bliicher in check. Almost immediately after his departure 
(August 26th) Macdonald was defeated by Blücher in the 
battle of the Katzbach. Thus the campaign began with 
two Prussian victories, But when the great army of 
Bohemia moved upon Dresden Napoleon showed his old 
superiority. On August 27th he inflicted on it a terrible 
defeat. In this battle Moreau, the hero of Hohenlinden, 
was mortally wounded by a cannon-ball. It seemed 
for a moment likely that this battle, followed up with 
Napoleon’s overwhelming rapidity, would decide the cam- 
paign. He prepared to cut off his enemy’s retreat into 
Bohemia. But the news of Grossbeeren and Katzbach 
arrived ; Napoleon is also said to have been attacked by 
illness; he altered his plan in the moment of execution. 
The grand stroke of the campaign failed, and, instead of 
cutting off the retreat of the grand army, Vandamme was 
taken prisoner at Kulm with 10,000 men after a battle in 
which he had lost half that number (August 30th). It 
was evident that the times of Marengo and Austerlitz were 
over. Napoleon’s ability and authority were as great as 
ever; he controlled larger armies; he opposed a Coalition 
which was as unwieldy as former Coalitions ; and yet he 
had suffered four defeats in a single week and had won 
but one victory. Within another week he suffered another 
blow. A new advance was made on Berlin by Ney, who 
was defeated with great loss at Dennewitz by the Prussians 
under Dülow (September 6th). 

Here then ends Napoleon's ascendency ; henceforth he 
fights in self-defence or in despair. Yet the massacre was 
to continue with unabated fury for two months longer. 
He spent the greater part of September in restless marches 
from Dresden, now into Silesia, now into Bohemia, by 
which he wore out his strength without winning any sub- 
stantial advantage. "Towards the end of the month a new 
phase of the war begins. From the beginning the allies 
had given each other rendezvous in the plain of Leipsic. 
Hitherto Napoleon had held the line of the Elbe, and had 
presented a single mass to the three separate armies of the 
Coalition. Now that his collapse begins to be visible, 
begins the converging advance on Leipsie. The Silesian 
army crossed the Elbe at Wartenburg on October 3d, and 
on the next days the northern army also crossed at several 
points. At the same moment the Confederation of the 
Rhine began rapidly to dissolve. A troop of Cossacks 
under Czernicheff upset the kingdom of Westphalia 
(October 1st). Bavaria abandoned Napoleon, and concluded 
the treaty of Ried with Austria (October 8th). But for 
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Battle of form's sake a final massacre was still necessary. 
Leipsie. place on a satisfactory scale between October 14th and 
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19th, and ended in the decisive defeat of Napoleon and 
the capture of Leipsic. Perhaps nearly half a million of 
men were engaged in these final battles. It is reckoned 
that in the last three days the Prussians lost sixteen, the 
Russians twenty-one, and the Austrians fourteen thousand 
men—total, fifty-one thousand. Napoleon left twenty- 
three thousand behind him in the hospitals and fifteen 
thousand prisoners; his dead may have been fifteen 
thousand. He lost also three hundred pieces of artillery. 
The sufferings of the wounded alinost exceed anything told 
of the retreat from Moscow. It is a misfortune that the 
victors allowed him to cross the Rhine in safety ; had they 
pressed the pursuit vigorously, helped as they now were 
by the Bavarians, they might have brought his career to 
an end at this point. But for such a decisive measure 
perhaps even their political views were not yet ripe. 
However, as at the Berezina in 1812, so now, he had to 
clear his road by another battle. The Bavarians under 
Wrede met him at Hanau, eager to earn some merit with 
the victorious Coalition; but he broke his way through 
them and arrived at Frankfort. On November Ist and 
2d he carried the remains of his army, some 70,000 men, 
across the Rhine at Mainz. 

The work of eight years was undone; Napoleon was 
thrown back to the position he had oceupied at the rupture 
of the peace of Amiens. The Russian disaster had 
cancelled Friedland; Leipsic had cancelled Austerlitz. 
But could Napoleon consent to humble himself? If 
he could not make concessions in the summer, still less 
could he do so now. Could he return and reign quietly 
at Paris, a defeated general, his reputation crushed by the 
two greatest disasters of history? But he might by 
abdicating have spared France, already mortally exhausted, 
the burden of another war. It is among the most 
unpardonable even of his crimes to have dragged his 
unhappy country through yet another period of massacre, 
though nothing that could even appear to be a national 
interest was at stake. In November advances were made 
to him by the allies, in which peace was proposed on the 
basis of the “natural frontiers.” This would have secured 
to France the main fruits of the First Revolutionary War, 
that is, Belgium, the Left Bank, Savoy, and Nice. Such 
terms seem generous when we consider the prostration of 
France and the overwhelming superiority of the allies. 
But though the Prussian war-party loudly protested against 
them, and maintained the necessity of weakening France so 
as to render her harmless, Austria favoured them, being 
jealous alike of Prussia and of the spirit of liberty which 
the war was rousing in the German population. A little 
compliance on the part of Napoleon might at this moment 
have made the general desire for peace irresistible. But 
he showed no such disposition. He first evaded the pro- 
posal, and then, too late, accepted it with suspicious 
qualifications. After having been decimated, France must 
now be invaded and subjugated, for him. 
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Holland were swept into the Coalition, the resources of 
which were now become overwhelming. It would be 
difficult to state for what object Napoleon now called on 
France to fight another campaign, particularly as the allies 
guaranteed to her a larger territory than she had possessed 
under the old monarchy. His officers indeed wondered 
what personal object he could have. They were astonished 
to hear him talk of another campaign in Germany to be 
undertaken next spring, of being soon on the Vistula 
again, &c. He was no doubt a prey to illusions, his 
fortune having accustomed him to expect results ten times 
greater than the probabilities justified, but his confidence 
was founded on (1) the great force which still remained to 
him shut up in German fortresses, (2) the mutual jealousy 
of the allies, (3) his own connexion with the emperor of 
Austria, (4) the patriotism which would be roused among 
the French, as in 1792, by the invasion. But his calcula- 
tions were confounded by the rapidity of the invaders, who 
gave him no time to call out the nation. The Senate did 
indeed grant him 300,000 men, but to levy, drill, and arm 
them was impossible, and he had neglected to fortify Paris. 
In the armies which had returned from Germany there 
began desertion of all who were not French. "The campaign 
opened at the end of January and was over at the end of 
March. The scene of it was the country between the 
Marne, Aube, and Seine, partly also the department of 
Aisne. At first, though successful at Brienne, Napoleon 
seemed unable to resist the superior numbers of the enemy. 
He was defeated at La Rothiére. But the invaders were 
as yet irresolute; they divided their forces. This gave 
him an opportunity. He attacked Bliicher, and, though 
with greatly inferior forces, won four battles in four days, 
at Champaubert (February 10th), at Montmirail (11th), 
at Château-Thierry (12th), at Vauchamps (13th) For 
the moment this brilliant success gave the campaign 
quite another character; the hopes and patriotic feelings 
of the French were roused. A congress had already been 
opened at Chátillon, and under the impression of these 
victories it would have been easy to conclude a peace, had 
not Napoleon's position made a reasonable peace inadmis- 
sible to him. He felt this, and fell back upon illusions 
and upon attempts to sever Austria from the Coalition. 
At the beginning of March the Coalition was strengthened 
by the treaty of Chaumont, in which each of the four 
powers bound themselves for twenty years to keep 150,000 
men on foot. Directly afterwards Napoleon received a 
crushing blow from the fall of Soissons and the junction of 
Blücher with the northern army under Bülow, which had 
entered France by way of Holland and Belgium. Their 
united force amounted to more than 100,000 men. The 
battles of Craonne and Laon followed, in which Napoleon, 
without suffering actual defeat, saw his resources dwindle 
away. On March 18th the conferences at Chatillon came 
to an end, the plenipotentiaries of the allies declaring 
Napoleon to have no intention but that of gaining time. 
About the 24th the allies came to the resolution to march 
on Paris. They had before them only Marmont and 


Invasion On December lst the allies issued their manifesto from 
ofFrance Frankfort, in which they declare themselves at war not 
b. the with France but with Napoleon (an imitation of the Revolu- 
A tionary principle * Peace with peoples, war with Govern- 
ments”), and the invasion followed with almost Napoleonic 
rapidity. The three armies remain separate as they had 
been in Germany. The great army under Schwarzenberg 
passes through Switzerland, and makes its way to the plateau 
of Langres (the source of the Seine, Aube, and Marne), where 
it begins to arrive about the middle of January ; Blücher's 
Silesian army crosses the middle Rhine to Nancy; the 
northern army, nominally under Bernadotte, passes through 
Holland. In the course of the march Switzerland and 


Mortier, for Napoleon himself had resolved to manceuvre in 
their rear, and had marched to St Dizier. The marshals, 
after an engagement at Fère Champenoise, made good their 
retreat to Paris, where the enemy followed them on the 
29th. Joseph Bonaparte withdrew Marie Louise and the 
king of Rome to Tours. On the 30th the allies attacked 
in three divisions,——the Silesian army on the side of 
Montmartre, Prince Eugene of Würtemberg and Barclay 
de Tolly by Pantin and Romainville, the crown prince of 
Wiirtemberg and Giulay by Vincennesand Charenton. In 
the afternoon, after an obstinate resistance, the marshals 
offered a capitulation, and engaged to evacuate the town 
before seven o'clock in the morning. Napoleon, advancing 
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by forced marches, was too late. 
over ; the political struggle begins. 

Since 1804 there had been no independent political 
life in France. During the Russian expedition, indeed, 
& certain General Malet had spread a false report of 
Napoleon's death, in Russia, and had produced a forged 
decree of the Senate restoring the republic. His attempt 
had for the moment had so much success that Napoleon 
had painfully felt the precariousness of his dynasty, 
the purely provisional character of the monarchy he had 
founded. Again, when Napoleon had made his last ap- 
peal for help to the Corps Législatif, Lainé of Bordeaux 
had conjured the emperor, while he defended the coun- 
try, to maintain the entire execution of the laws which 
guarantee to the French liberty, security, and property, 
and to the nation the free exercise of its political rights. 
Napoleon had replied with an outburst of indignation. 
But now at last it became necessary to take an independent 
resolution, for in the influential classes it began to be 
understood that Napoleon must fall, and in particular the 
generals asked themselves for what rational purpose troops 
were still levied and battles still fought. But not even 
the germs were visible of any authority that could replace 
that of Napoleon. Should he be succeeded by another 
general or by a regency for his son, or by the Bourbons? 
The first course might have been possible had some Moreau 
been at hand ; even as it was, Bernadotte, who, like Napo- 
leon, was a Jacobin developed into a prince, made preten- 
sions which were favoured by the czar. Such a course would 
have been a revival of the consulate, but it would not have 
satisfled the republican party, while it would have been 
rejected by monarchists of every shade. In favour of the 
regency, as against the Bourbons, there was much to be said. 
It would not begin with a fantastic transformation-scene, 
and it would have a hold on the popular imagination. 
The decision fell out by a sort of accident. To a regency 
the natural road was by an abdication which would 
preserve the principle of inheritance. Such an abdication 
Napoleon gave. On April 4th he reviewed his troops at 
Fontainebleau, and announced his intention of attacking 
the allies in Paris. They received his words with enthu- 
siasm; but just at this point the mainstay of his power 
failed him. The military aristocracy, the marshals, refused 
to follow him, and Napoleon perceived in a moment that 
Though in arguing with them he had 
said that a regency of Marie Louise, whom he called “a 
child,” was impossible, yet he now abdicated on condition 
that his son should succeed under the regency of the 
empress. Ney, Macdonald, and Caulaincourt set out for 
Paris to negotiate the establishment of the regency. 

Napoleon’s power rested first on the support of the great 
military magnates, but secondly on the great civil digni- 
taries, lavishly enriched by him, whose organ was the 
Senate. While the marshals forced him to abdicate, his 
reign had been brought to an end in a wholly different way 
by the Senate. Talleyrand, vice-president of this body, 
who had for some time been intriguing in favour of the 
Bourbons, pronounced openly in favour of them before the 
sovereigns when they entered Paris. ‘The regency,” he 
said, “ was an intrigue; the Bourbons alone were a prin- 
ciple.” He convoked the Senate on April lst, and on 
April 2d it voted the deposition of Napoleon and his 
family. This decision was ratified the next day by the 
Corps Législatif. 

Then occurred the abdication in favour of his family, 
which had the support of the army. The instrument 
was brought to Paris by not less than three famous mar- 
shals, Ney and Macdonald having been joined on their 
way from Fontainebleau by Marmont. The two solutions 
were thus brought together before the allied sovereigns, of 
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whom Alexander was not favourably disposed to the Bour- 
bons, and Francis was the father of Marie Louise, Fora 
moment the balance trembled. 

But Marmont had been brought in contact, during his 
defence of Paris, with Talleyrand, and had committed him- 
self to him before he knew of the view of the marshals. 
After evacuating Paris he had beenstationed on the Essonne. 
Here he had entered into an engagement to place his corps 
at the service of the new provisional Government which 
the Senate had constituted ; the arrangement was that on 
April 5th the corps should ` quit its position and march into 
Normandy. But when the marshals passing through his 
camp from Fontainebleau told him of their commission, 
he had revealed his secret with expressions of penitence ; 
he had countermanded his orders to the inferior officers, and 
had gone with the marshals to Paris. In his absence, 
however, General Souham, influenced by a fear that the 
plot had become known to Napoleon, gave orders to the 
troops to march on Versailles. This appearance of division 
in the army was fatal to Napoleon's family. It decided 
Alexander to declare for the Bourbons, and Caulaincourt 
was instructed to demand from Napoleon an abdication 
pure and simple. In return he was to retain the title of 
emperor, and to have the island of Elba in sovereignty, 
while Marie Louise was to have a principality in Italy. 

By an irony of fortune the Government founded at 
Brumaire, in which everything had been sacrificed to 
military efficiency, was the only one of the three Govern- 
ments of France since 1789 which actually succumbed 
before an invader. The total result of so many con- 
quests was that France, which, when Napoleon's name 
was first heard of, was in substantial possession of Del- 
gium, the left bank of the Rhine, Savoy, and Nice, had 
now lost the first two acquisitions ; and we shall see what 
measures he took to deprive her of the other two. His 
fatal power of bewildering the popular mind was already 
at work again. This last campaign, the most unpatriotic 
he ever fought, had seemed to redeem his faults, and had 
given him the name of a heroic defender of his country. 
This view made way fast, as soon as he had the restored 
Bourbons for a foil. 

In the meantime, however, all the hatred, long sup- 
pressed, of individuals and of parties broke loose upon 
him. For the moment he seems to have utterly lost heart. 
On the night of April 11th, after signing the unconditional 
abdication, he is said to have taken a dose of a poison 
which ever since the Russian campaign he had kept by 
him. But vomitings, we are told, came on and saved him. 
On the 20th, when he bade farewell to his soldiers, he had 
resolved to live in order ‘‘to narrate to posterity the great 
deeds we have done together.” He soon found another 
object for life; but a year later, after another downfall far 
more complete and ignominious, he clings to life, and he 
clings to it afterwards i in captivity. The soldiers idolized 
him still, and his parting scene at Fontainebleau, when he 
kissed the eagle, was pathetic; but when he reached the 
south of France he met with other demonstrations of 
feeling. At Avignon and Orgon the crowd attacked the 
carriages, and wanted to throw the tyrant into the Rhone. 
He was compelled to disguise himself. 


4th at Porto Ferraio, in Elba. It seems to have been 
arranged among the sovereigns that his wife and child 
were not to rejoin him, nor did he complain of this. Marie 
Louise set out on April 23d, and was at Schönbrunn again 
before the end of May. About the same time Josephine 
died at Malmaison, in the arms of her children Eugène 
and Hortense. 

It must have occurred to Napoleon very soon after his 
arrival in Elba that he was not yet driven to autobio- 
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and monstrous as France after he quitted the helm. In 
twenty years of thrilling events, in the emotions first of 
tragedy and then of epic poetry, the French had forgotten 
the Bourbon court, when suddenly the old Comte de 
Provence (under the name of Louis XVIII.) and the Comte 
d'Artois, Condé and the Duc d'Angoulême, and the 
Orpheline du Temple reappeared and took possession 
of the country before even a royalist party had formed 
itself in France. Politically, indeed, they brought liberty, 
for they created a parliament where all assemblies had 
been mute and servile for fourteen years; but they un- 
settled all domestic affairs, the position of public men, the 
prospects of the army, the title of estates, in a manner so 
sudden and intolerable, and that at a moment when the 
country had suffered conquest from without, that some new 
convulsion seemed manifestly imminent. Disgraced, be- 
wildered, and alarmed at the same time, the French could 
think with regret even of the reign of Napoleon. The 
wholesale massacre of the last two years might have been 
expected to seem like a bad dream as soon as the spell 
was snapped, but it began to seem regrettable in comparison 
with the present humiliation. Another event happened 
which was like a new revolution. The prisoners and the 
troops shut up in German fortresses returned to France 
under the treaty, perhaps not less than 300,000 men. 
What could be more evident than that if all these soldiers 
could take the field again, and under Napoleon, France 
might yet escape the humiliation of a Government imposed 
by foreigners, and perhaps also recover her lost frontiers. 
The congress of Vienna entered upon business in Septem- 
ber, and from this time a new chapter of politics opened. 
France ceased to be the general bugbear, and new alliances 
began to be formed in order to check the aggressive spirit 
of Russia. The European Coalition, once dissolved, might 
not be so easily reconstituted. - Internal politics also had 
altered. A wild party of ultras had sprung up among the 
royalists; the church was beginning to give disquiet to the 
holders of national property; the army was enraged by 
seeing émigrés who had fought against France appointed 
in great numbers to the command of regiments. 

It was not the first time that Napoleon had gone into a 
sort of exile. As he had disappeared in the East, and 
returned to make Brumaire, so he might come from Elba 
to rescue France. The situation was not less intolerable 
than in 1799. As then, so now, had he not returned, a 
revolution would, nevertheless, have taken place. Fouché 
was weaving a military plot, which would have carried 
to power perhaps the duke of Orleans, perhaps the king 
of Rome. 

He entered upon the last of his thousand adventures on 


Hundred February 20, 1815, when he set sail from Porto Ferraio 
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with Generals Bertrand and Drouot and 1100 soldiers. 
On March Ist he reached the French coast between Cannes 
and Antibes. Twenty days after he entered the Tuileries 
in triumph. 

He had judged the feeling of the army correctly, and 
also the effect which would be produced by his prodigious 
fame. These causes were more than enough to overthrow 
a Government so totally without root as that of the 
Bourbons. From the coast he took the way across the 
mountains of Provence by Sisteron and Gap to Grenoble. 
The soldiers sent from this town to stop him were dis- 
armed when he uncovered his breast and asked, Which of 
them would fire on his emperor? He was then joined by 
the royalist La Bédoyére. Macdonald at Lyons stood firm, 
but was deserted by his soldiers. Ney, who commanded 
in the east, at first declared himself violently against his 
old chief, but the military feeling afterwards gained him, 
and he joined Napoleon at Auxerre. The king left the 
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Tuileries on the 19th, retiring northward, and on the next 
day Napoleon entered Paris. 

At Brumaire he had put down Jacobinism, and given 
the nation order and repose. Now he was summoned, 
in the name of liberty, to protect the acquisitions of 
the Revolution and to defend the national honour against 
the triumphant foreigner. The Hundred Days are the 
period of popular or democratic imperialism. Those who 
sided with him told him frankly that he must turn 
over a new leaf, and he professed himself ready to do 
so. It would be rash to say that this was impossible. He 
was but forty-five; his return from Elba was an astonish- 
ing proof that he still possessed that elasticity of spirit, 
that power of grasping the future, which he had often 
shown so remarkably. Here then, as at a second Brumaire, 
might begin a third Napoleonic period. The mad crusade 
against England and the world-empire which sprang out of 
it were now to be forgotten ; he was to stand out as a hero 
of national independence and of modern ideas together, a 
representative of the free modern people against the Holy 
Alliance. This last and most surprising of his transforma- 
tions was already most prosperously begun. But at this 
point fortune deserted him once forall. Napoleon Liberator 
remained a poetical idea, transforming his past life into 
legend, and endowing French politics with a new illusion; 
the attempt to realize it came to an end ina hundred days 
(March 13 to June 22). 

The ultimate cause of this failure seems to have been a 
change in Napoleon himself. It had long been remarked 
that the emperor Napoleon was wholly different from the 
general Bonaparte of the Italian campaigns. Bonaparte had 
been lean, shy, laconic, all fire and spirit, the very type of 
republican virtue imagined by Rousseau ; the emperor was 
fat and talkative, and had his fits, according to Marmont, 
of indolent ease. Once or twice there had been attacks of 
illness, by which he had been temporarily incapacitated ; 
but this had been hushed up. On the whole he had never 
yet been wanting to himself. In the campaign of 1814 his 
activity had been prodigious, and the march to Paris in 
twenty days, with which he had opened 1815, had been a 
great display of vigour. But he could not maintain him- 
self at this level. A physical decay had begun in him, 
affecting through his body, not indeed his miud, but his 
will and his power of application. **I do not know him 
again,” said Carnot. “He talks instead of acting, he the 
man of rapid decisions ; he asks opinions, he the imperious 
dictator, who seemed insulted by advice ; his mind wanders, 
though he used to have the power of attending to every- 
thing when and as he would; he is sleepy, and he used to 
be able to sleep and wake at pleasure.” This last symptom 
was the most striking; in some of the most critical and 
terrible moments of the Waterloo campaign he seems to 
have been scarcely able to keep himself awake. 

The constitutional history of the Hundred Days may be 
despatched summarily, since it led to nothing. On March 
13 an imperial decree was issued from Lyons dissolving the 
two chambers established by the Bourbons, and convoking 
an extraordinary assembly in Field of May for the purpose 
“of correcting and modifying our constitutions and of 
assisting at the coronation of the empress, our dear and 
well-beloved spouse, and of our dear and well-beloved son.” 
But the prospect soon changed, and, as it was necessary 
that the empire, like the monarchy, should have its charter, 
it seemed impossible to wait till May. Napoleon had 
recourse to Benjamin Constant, that is, he marked his 
change of policy by sending for the leader of the opposi- 
tion. The “Acte Additionnel aux Constitutions de 
l'Empire," dated April 22, was drawn by Constant, examined 
by a committee, and then adopted by the council of 
state. The most remarkable feature of it is the preamble, 
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in which he explains his change of attitude by saying 
that “formerly he had endeavoured to organize a grand 
federal system in Europe, whieh he had regarded as 
agreeable to the spirit of the age and favourable to the 
progress of civilization,” that “for this purpose he had 
adjourned the introduction of free institutions," but that 
“henceforward he had no other objeet but to increase the 
prosperity of France by strengthening public liberty." 

This neat misrepresentation deserves notice as having 
imposed on many people. For the rest it is to be observed 
that this aet creates an hereditary peerage. The Field of 
May was held, but not till June 1. Napoleon appeared in 
a grand costume and distributed flags, but the “ well- 
beloved spouse and son" were not there; Europe had 
declared against him. On the 12th he set out for the 
campaign. 

'The great powers had issued, immediately on hearing of 
Napoleon's disembarkation (March 13th), a declaration 
putting him outside all civil and social relations, and con- 
signing him to public vengeance as * an enemy and disturber 
of the peace of the world.” On March 25th they recon- 
stituted the Coalition. Was this a disappointment to 
Napoleon? A war of liberation was perhaps necessary to 
him. To be freely accepted by the French people, and then 
to be rejeeted by Europe, gave him precisely the opportunity 
he sought of standing forth as the heroie champion of 
national independence. He had now all the soldiers who 
at the time of his first fall had been locked up in 
fortresses or foreign prisons. His position was there- 
fore such as it had been in 1813, not in 1814, and 
he proposed to defend not a vast empire but simply 
Franee, so that he had on his side patriotism and 
liberalism. All this, and his own genius! Would not so 
much suffice? Probably he remembered Brumaire, how low 
the fortune of France at that time had been, and how sud- 
denly Marengo had restored all. For the moment, however, 
the inequality of numbers was great. In June theallies had 
in the field more than 700,000, Napoleon little more than 
200,000, men. There were already English troops in 
Belgium, wherethey were engaged in establishing the new 
kingdom of the Netherlands, and there were Prussian 
troops in the Rhenish province which had just been given 
to Prussia. It was a question for Napoleon whether he 
should assume a defensive attitude and allow the allies to 
invade Franee—this in itself would have suited his new 
policy best—or earry the war into Belgium, a eountry long 
united with France, and attack the English and Prussians. 
He shrank from inflicting a new invasion upon Franee, 
especially on aceount of the strength of the royalist party 
in many regions, and thus it was that the seene of the 
eampaign was laid in Belgium. The English had their 
headquarters at Brussels, the Prussians at Liége. He 
formed the plan of dividing them and beating them in 
turn, as he had served the Austrians and Sardinians at 
the very beginning of his career. Many circumstances, 
however, were different. Wellington and Blücher with 
Gneisenau were superior to Colli and Beaulieu; the 
: Napoleon of 1815 was vastly inferior to the Bonaparte of 
176: 

Of all the Napoleonic campaigns this was by far the 
most rapid and decisive. Even the Marengo campaign 
had lasted a month, but this was decided in three days. 
Leaving Paris on the 12th, Napoleon was in Paris again on 
the 21st, his own fate and that of his empire and that of 
France decided. Everything concurred to make this short 
struggle the most interesting military oecurrence of modern 
history: its desperate intensity, its complete decisiveness, 
the presenee for the first and last time of the English 
army in the front of the European contest, the presenee 
of the three most renowned commanders, Napoleon, 
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Wellington, and Blücher. Accordingly it has been debated 
with infinite curiosity, and misrepresented on all sides 
with infinite partiality. Napoleon’s army amounted to 
122,401 men; it contained a large number of veterans, 
besides many who had seen the campaigns of 1813-14, 
and was perhaps the finest army he had ever com- 
manded. That of Wellington was composed of English- 
men, Hanoverians, Brunswickers, Nassauers, Germans, and 
Netherlanders ; the totalis stated at 105,950. Butin the 
Netherlanders of the newly-established kingdom no con- 
fidenee could be plaeed, and yet these amounted to nearly 
30,000 ; the English too (about 35,000) were in great part 
raw recruits (the Peninsular veterans being mainly absent 
in America); altogether Wellington pronounced it “the 
worst army ever brought together." The army of Blücher 
numbered 116,897 disciplined troops, animated by an 
intensely warlike spirit. Napoleon’s opening was prosper- 
ous. He maintained so much secrecy and used so much 
rapidity that he succeeded in throwing himself between 
the two armies. On the 15th he advanced and oecupied 
Charleroi. On the 16th he engaged the Prussians at Ligny 
and the English at Quatrebras, desiring to block the cross- 
road between Quatrebras and Sombreffe, and so to sever 
the two armies. Napoleon personally commanded against 
the Prussians, and here he gained his last victory. The 
battle was very bloody ; about 12,000 Prussians fell, and 
Bliicher himself was wounded. At Quatrebras Ney met 
Wellington and was forced to retreat. But the defeat of 
Blücher made it necessary for Wellington to retire on 
Brussels in order to effect a junction with the Prussians. 
The 17th was spent in this retrograde movement, and on 
the 18th Wellington aecepted battle on the heights of St 
Jean, from which the French name it, while the English 


give it the name of Waterloo, a village four miles nearer Rattle of 
He Waterloo 


to Brussels, where Wellington wrote his despateh. 
accepted battle in full reliance upon the help of the 
Prussians, who are not therefore to be considered as having 
saved him from defeat. 

Military writers point out several errors, some of them 
considerable, committed by Wellington, but their criticism 
of Napoleon, whieh begins by sweeping away a mass of 
falsehood devised by himself and his admirers in order to 
throw the blame upon others, is so crushing that it seems 
to show us Napoleon after his brilliant commencement 
acting as an indolent and inefficient general He first, 
through mere want of energy, allows the Prussians to 
escape him after Ligny, and then sends Marshal Grouchy 
with 33,000 men in the wrong direction in pursuit of them. 
Owing to this mismanagement Grouchy is at Wavre on the 
day of the battle of Waterloo, fighting a useless battle against 
the Prussian eorps of Thielemann, while Bliicher is enabled 
to keep his engagement to Wellington. Everywhere during 
these days Napoleon appears negligent, inactive, inacces- 
sible, and rather a Darius than an Alexander, so that it has 
been plausibly maintained that he was physieally ineapaci- 
tated by illness. The battle itself was one of the most re- 
markable and terrible ever fought, but it was perhaps on 
both sides rather a soldiers’ than a generals’ battle. It con- 
sisted of five distinct attacks on the English position :— 
(1) an attack on the English right by the division Reille, (2) 
an attack on the left by the division D’Erlon (here Pieton 
was killed), (3) a grand cavalry attack, where the splendid 
French cavalry “foamed itself away” upon the English 
squares, (4) a suceessful attack by Ney on La Haye Sainte 
(which Wellington is thought to have too much negleeted ; 
it was after this that the F'reneh prospect seemed brightest), 
(5) the charge of the guard. In the middle of the third act 
of this drama the Prussians began to take part in the 
action. The battle seems to have begun about 11.30, and 
about 8 o'elock in the evening the ery “Sauve qui peut " 
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rose from the guard. A general advance of the English 
decided the victory, and then the pursuit was very 
thoroughly accomplished by the Prussians under Gneisenau. 
Napoleon at first took refuge in a square. At Genappe he 
left this, and arrived at Charleroi about daybreak with 
an escort of about twenty horsemen. 

He lost probably more than 30,000 out of 72,000 
men, but the grand army was utterly dissolved. The 
whole loss of the allies was somewhat more than 22,000. 
Had Napoleon been victorious, he would but have opened 
the war prosperously, for half a million soldiers, in addition 
to those of Wellington and Bliicher, were on the march for 
France; being completely defeated, he had no resource, 
but was ruined at once. France was conquered, as she 
had been conquered the year before; but her second fall 
appears far more humiliating and dismal than her first, when 
we consider how enthusiastically she had rallied to Napoleon 
and how instantaneously Napoleon and she had been struck 
down together. It was a moment of unrelieved despair 
for the publie men who gathered round him on his return 
to Paris, and among these were several whose fame was of 
earlier date than his own. La Fayette, the man of 1789 ; 
Carnot, organizer of victory to the Convention ; Lucien, 
who had decided the revolution of Brumaire,—all these 
met in that comfortless deliberation. Carnot was for a 
dictatorship of public safety, that is, for renewing his 
great days of 1793 ; Lucien too liked the Roman sound of 
the word dictator. ‘ Dare!" he said to his brother, but 
the spring of that terrible will was broken at last. “I 
have dared too much already,” said Napoleon. Mean- 
while, in the Chamber of Representatives the word was 
not dictatorship but liberty. Here La Fayette caused the 
assembly to vote itself permanent, and to declare guilty 
of high treason whoever should attempt to dissolve it. 
He hinted that, if the word abdication were not soon pro- 
nounced on the other side, he would himself pronounce the 
word ‘dechéance.” The second abdication took place on 
June 22d. “I offer myself a sacrifice to the hatred of 
the enemies of France. My public life is finished, and I 
proclaim my son emperor of the French." On the 25th he 
retired to Malmaison, where Josephine had died the year 
before. He had by no means even yet ceased to hope. 
When his son was passed over by the Chamber of Repre- 
sentatives, who named an executive commission of five, 
he protested that he had not intended to make way for a 
new Directory ; and, as Carnot and Caulaincourt were on 
this commission, the circumstances of Brumaire seem to 
have flashed into his memory. He saw again two Directors 
supporting him, and the other three (Fouché, Grenier, and 
Quinette—a traitor and two babies, as he expressed it) 
might remind him of Barras, Moulin, and Gohier. On 
the 27th he went so far as to offer his services once more 
as general, * regarding myself still as the first soldier of the 
nation.” He was met by a refusal, and left Malmaison on 
the 29th for Rochefort. 

France was by this time entering upon another Reign of 
Terror. Massacre had begun at Marseilles as early as the 
25th. What should Napoleon do? He had been before 
the enemy of every nation, and now he was the worst 
enemy, if not of France, yet of the triumphant faction in 
France. He lingered some days at Rochefort, where he had 
arrived on July 3d, and then, finding it impossible to 
escape the vigilance of the English cruisers, went on the 
15th on board the “ Bellerophon” and surrendered himself 
to Captain Maitland. It was explained to him that no 
conditions could be accepted, but that he would be “ con- 
veyed to England to be received in such manner as the 
prince regent should deem expedient.” He had written 
at Rochefort the following characteristic letter to the prince 
regent :—“ Royal Highness,—A prey to the factions which 
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divide my country and to the enmity of the greatest powers 
of Europe, I have terminated my public career, and I come, 
like Themistocles, to seat myself at the hearth of the 
British people. I place myself under the protection of its 
laws, which I claim from your royal highness as the most 
powerful, the most constant, and the most generous of my 
enemies.” 

It was perhaps the only course open to him. In France 
his life could scarcely have been spared, and Bliicher talked 
of executing him on the spot where the Duc d’Enghien 
had fallen. He therefore could do nothing but what he 
did. His reference to Themistocles shows that he was 
conscious of being the worst enemy that England had 
ever had. Perhaps he remembered that at the rupture of 
the treaty of Amiens he had studied to envenom the con- 
test by detaining the English residents in France. Still 
he might reflect, on the other hand, that England was 
the only country which had not been trampled down and 
covered with massacre by his soldiers. It would have been 
inexcusable if the English Government had given way to 
vindictive feelings, especially as they could well afford to 
be magnanimous, having just won the greatest of all vic- 
tories. But it was necessary to deprive him of the power 
of exciting new wars, and the experiment of Elba had 
shown that this involved depriving him of his liberty. 
The frenzy which had cost the lives of millions must be 
checked. This was the principle laid down in the declara- 
tion of March 15th, by which he had been excommuni- 
cated as à public enemy. It was therefore necessary to 
impose some restraint upon him. He must be separated 
from his party and from all the revolutionary party in 
Europe. So long as he remained in Europe this would 
involve positive imprisonment. The only arrangement 
therefore which would allow him tolerable personal com- 
fort and enjoyment of life was to send him out of 
Europe. From these considerations grew the decision of 
the Government to send him to St Helena. An Act of 
Parliament was passed “for the better detaining in custody 
Napoleon Bonaparte,” and another Act for subjecting St 
Helena to a special system of government. 


He was kept on board the “ Bellerophon ” till August Exile in 
4th, when he was transferred to the ** Northumberland.” St Helena 


On October 15th he arrived at St Helena, accompanied by 
Counts Montholon, Las Cases, and Bertrand, with their 
families, General Gourgaud, and a number of servants. 
In April 1816 arrived Sir Hudson Lowe, an officer who 
had been knighted for bringing the news of the capture of 
Paris in 1814, as governor. 

The rest of his life, which continued till May 5, 1821, 
was occupied partly in quarrels with this governor, which 
have now lost their interest, partly in the task he had 
undertaken at the time of his first abdication, that of 
relating his past life. He did not himself write this 
narrative, nor does it appear that he even dictated it word 


for word. It isa report made partly by General Gourgaud, Antobio- 
partly by Count Montholon, of Napoleon’s impassioned &rapby. 


recitals ; but they assure us that this report, as published, 
has been read and corrected throughout by him. It gives 
a tolerably complete account of the period between the 
siege of Toulon and the battle of Marengo. On the later 
periods there is little except a memoir on the campaign of 
1815, to which the editors of the Correspondence have 
been able to add another on Elba and the Hundred Days. 

These memoirs have often been compared to the Com- 
mentaries of Cæsar, and their value would indeed be price- 
less if they related to a period imperfectly known. But 
an age which has abundance of information, and takes 
history very seriously, is struck particularly by the elabor- 
ate falsifications which they contain. A vast number of 
misstatements, many of them evidently intentional, have 
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been brought home to him, and in several cases he has 
tried to foist Into history apocryphal doeuments. 

Here, as throughout his life, he shows quite a peculiar 
talent for misrepresentation. He knows that nine readers 
out of ten take a lucid statement for a true one, and his 
statements are always lucid, precise, and direct. And thus 
it has been, and is, particularly difficult to eradicate the 
Napoleonic legend, which has grown up in the very midst 
of the 19th century, and would perhaps never have been 
seriously shaken but for the failure of the Second Empire. 
Its growth was helped by the accident that at the moment 
of quitting the scene he seemed to be fighting for a good 
cause. Look at Napoleon’s career between 1803 and 1814, 
when it was shaped most freely by his own will’; here 
everything is anti-popular, illiberal, and immoral, as well as 
ruinous beyond all precedent. In particular he stands out 
as the great enemy and oppressor of nationalities, so that 
the nationality movement, when it begins in Spain and 
Tyrol and spreads through North Germany, is a reaction 
against his tyranny. But in 1815 he succeeded in posing 
as a champion and martyr of the nationality principle 
against the Holy Alliance. The curtain fell upon this 
pose. It brought back the memory of that Bonaparte who 
at the end of the 18th century had seemed the antique 
republican hero dreamed of by Rousseau, and men forgot 
once more how completely he had disappointed their 
expectations. By looking only at the beginning and end 
of his career, and by disregarding all the middle of it, an 
imaginary Napoleon has been obtained who is a republican, 
not a despot, a lover of liberty, not an authoritarian, a 
champion of the Revolution, not the destroyer of the 
Revolution, a hero of independence, not a conqueror, a 
friend of the people, not a contemner of the people, a man 
of heart and virtue, not a ruthless mihtarist, cynic, and 
Machiavellian. This illusion led to the restoration of the 
Napoleonic dynasty in 1851. 

He died of an ulcer in the stomach on May 5, 1821. 
In his will he declared himself a Catholie, wished his ashes 
to repose ‘‘on the banks of the Seine in the midst of the 
French people whom he had loved so well," spoke tenderly 
of Marie Louise and his son, and of all his relatives except 
Louis, whom he “ pardoned ” for the libel he published in 
1820, disavowed the Manuscrit de Sainte-Hélène, a mysti- 
fication which had recently had much success, defended 
the execution of D'Enghien, imputed the two conquests of 
France to Marmont, Augereau, Talleyrand, and La Fayette, 
whom he “forgave,” and devoted the English oligarchy, 
to whom he ascribed his premature death, to the ven- 
geance of the English people. In a codicil he added a 
truly Corsican touch, bequeathing 10,000 francs to the 


NAPOLEON IL. is the name given by Bonapartists to 
Frangois Charles Joseph, duke of Reichstadt, the son of 
Napoleon I. and Marie Louise, who was born at Paris 20th 
March 1811, and died of laryngeal phthisis at Schönbrunn, 
near Vienna, 22d July 1832. His empty imperial title is 
derived from his father’s two abdications in his favour in 
1814 and 1815. He was created duke of Reichstadt in 
1818 by his grandfather Francis I. of Austria, at whose 
court he resided after his father’s fall. 

NAPOLEON III. (1808-1873). Louis Napoleon, 
emperor of the French, was the younger son of Louis, king 
of Holland (brother of Napoleon I.), and of Hortense, 
daughter of the empress Josephine by her first husband 
Beauharnais. He was thus both nephew and step-grandson 
of Napoleon J. His father and mother were on the worst 
terms, and rarely lived together. Louis was born at Paris 
on April 20, 1808, at the house belonging to his mother in 
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subaltern officer Cantillon, “who has undergone a trial 
upon the charge of having endeavoured to assassinate 
Lord Wellington, of which he was pronounced innocent. 
Cantillon had as much right to assassinate that oligarchist 
as the latter had to send me to perish upon the rock of 
St Helena." 

He was buried at Longwood in St Helena; but in the 
reign of Louis Philippe his remains were removed by per- 
mission of the English Government to the Invalides at Paris, 
where a stately dome was erected over the sarcophagus 
that contains them, 


Posterity has not yet ceased to be perplexed by Napoleon’s Litera- 
He inflames national partialities more than any other ture. 


career. 
personage, and his activity, by embracing many countries, tran- 
scends the field of view of the historians of each nation. Tilla 
recent time his life was written chiefly from French memoirs,— 
when by French writers, with great ignorance of all affairs not 
French, when by English writers, with imperfect knowledge of all 
affairs not French or English, and by all writers alike, especially 
French writers, with extreme prejudice. Then came M. Thiers 
(1845), professing to write from official papers; but his untrust- 
worthiness in particular matters has long been demonstrated, and 
some recent investigators (see, for instance, De Martel, Les Histo- 
viens Fantaisistes) profess to convict him of the most outrageous 
contempt for truth. The story is now being slowly transferred 
from the basis of memoirs to that of official papers and correspond- 
ence. The Correspondence of Napoleon himself in thirty-two 
volumes (which began to appear in 1858) is necessarily the corner- 
stone, though it has been edited in the most unsatisfactory way, 
many letters having been withheld and others mutilated, even if 
some have not been garbled. On this foundation M. Lanfrey based 
his history, which extends unfortunately only as far as 1811. It 
is the first essay towards a serious estimate of the career ; what the 
writer chiefly wants is a first-hand knowledge of the affairs of 
foreign nations. It still remains to fuse together these materials 
with those eqnally rich that have been lately furnished by German 
research and by the opening of the different national archives. On 
German affairs the principal works are those of Ranke, Pertz, 
Oncken, and Treitschke. For the substance of them the English 
reader may refer to Professor Seeley’s Life and Times of Stein. A 
good account (founded on original documents) of the Russian 
campaign by Bogdanoviteh may be read in German. Colonel Jung 
in two works, Bonaparte ct son Temps and Lucien Bonaparte et ses 
Mémoires, shows himself a true historical critic. The former work 
renders earlier books on the first period of Bonaparte (Coston, 
Libri, &c.) superfluous. Of military works, Riistow on the Italian 
campaigns, Charras on the campaign of 1815, and Charras’s 
fragment on the campaign of 1813, with Mr Dorsey Gardner’s 
volume on the campaign of 1815, may be recommended. Recent 
years have also brought valuable new memoirs, those of Marmont, 
of Miot de Melito, of Hardenberg (included in Ranke’s Life), of 
Mme. de Rémusat, of Metternich. Mme. de Rémusat with the 
Duchesse d'Abrantés gives the best picture of his private life. 
This whole class of books should be used with caution. Marmont 
often excites distrust ; still more the earlicr memoir-writer Bour- 
rienne. The reader must also be on his guard against apocryphal 
works, such as Mémoires tirés des papiers dun homme d'état, long 
attributed quite without ground to Hardenberg, and the Manuscrit 
venu de Ste-Heéléene. (J. R. S.) 


the street that is now Rue Lafitte. He was brought up at 
Paris, and was occasionally taken to the Tuileries and 
noticed by the emperor, who gave him the cordon of the 
Legion of Honour. But it is impossible that the child 
could have remembered much of Napoleon L, who, from 
the beginning of the Russian campaign in 1812, was con- 
stantly away from Paris. When, in 1814, the allies 
entered the French capital, generosity towards the con- 
quered was the order of the-day. Queen Hortense was 
courteously treated and visited by the czar Alexander, to 
whom her boy is said to have given a ring. The family 
continued to reside in France during the first restoration 
of the Bourbons, and were there when Napoleon returned 
from Elba. A story that when Napoleon was on the 
point of setting out for Waterloo the young Louis inter- 
rupted him in a conference with Marshal Soult, and begged 
him not to go to the war, is probably mythical. The 
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second restoration of the Bourbons was not effected in so 
gentle a spirit as the first. The family of the Bonapartes 
was banished from France. Hortense—who, like the rest 
of her kindred, had enriched herself out of public property 
—retired to Switzerland, and purchased the chateau of 
Arenenberg, overlooking the Lake of Constance. The 
next fifteen years were passed by the young Louis partly 
at Arenenberg and partly at Augsburg, which his mother 
chose as the place of his education. He grew up a gentle, 
studious, brooding youth, and the influence of his Augsburg 
schooling remained both in his habits of thought and in 
his German-like pronunciation, which was noticeable long 
afterwards. Until 1830 he attracted little attention from 
those around him, and none at all from the world, for he 
was as yet only one among several cadets of the Napoleonic 
house, Napoleon’s own son, the duke of Reichstadt, being 
still alive. He seems, however, to have had dreams of a 
great future at an early age; and the instinct that some 
knowledge of military affairs would be useful to him led 
him to serve as an artillery volunteer in the Swiss camp of 
Thun under Colonel Dufour. The revolution of 1830, 
which dethroned the Bourbons and awoke insurrectionary 
movements in so many countries, first launched Louis 
Napoleon upon his eventful career. Along with his elder 
brother he joined the Italian bands who were in revolt 
against the rule of the pope in Romagna. This revolt was 
put down by Austrian soldiers. The elder of the two 
brothers fell ill and died at Forli; Hortense, setting out 
to rescue her sons from their danger, found one dead and 
the other ill with fever, and on the point of falling into 
the hands of the Austrians at Ancona. After nursing 
Louis through his illness she succeeded in carrying him 
away in disguise,and the mother and son, after a most 
perilous journey, reached France, which they had not seen 
for sixteen years, They arrived in Paris in April 1831; 
but the law banishing the Bonapartes was still in force, 
and the Government of Louis Philippe did not allow them 
to remain there more than twelve days. They were sent 
on, like other exiles, to England, and stayed for some 
weeks in London, from which they returned to Arenen- 
berg. Louis, now twenty-three years old, was beginning 
to form the political theories which the memory of the 
first empire and the actual state of affairs in France 
under Louis Philippe naturally suggested to a thoughtful 
and ambitious mind. A pamphlet called Political Reveries, 
containing the draft of a constitution for France, and 
an Essay on Switzerland, Political and Military, were 
written by him in 1832-33. The first of these contains 
in a crude and superficial form the ideas elaborated by 
the author in his later works; the second gained for 
him the complimentary rank of captain of artillery from 
the authorities of Bern. Louis remained quiet for some 
years in Switzerland, but the death of the duke of 
Reichstadt in 1832 had made him presumptive head of 
the house of Bonaparte,—his uncle Joseph, the actual head, 
having no sons; and, in company with some adventurous 
friends, he formed the design of overthrowing Louis 
Philippe’s Government by presenting himself to the army. 
On the 28th October 1836 he came to Strasburg, and, 
after passing the next day in consultations with Colonel 
Vaudrey and a few officers who were in the plot, appeared 
at the quarters of the 4th artillery regiment, which Vaudrey 
commanded. This regiment welcomed him, and Louis 
then went on to the infantry barracks, where, however, 
the enterprise ended disastrously. He was arrested and 
imprisoned, and, after a short interval, sent to America 
by Louis Philippe without trial. He had not long been 
in the United States when he received a letter from his 
mother stating that she was about to undergo a dangerous 
operation. He returned to Switzerland in time to see 
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her before her death (October 5, 1837), denying, prob- 
ably with truth, that he had made any promise to Louis 
Philippe to remain absent from Europe. A pamphlet on 
the Strasburg affair, which was now published at his insti- 
gation by one of his companions, Lieutenant Laity, led the 
French ministry to demand his expulsion from Switzerland. 
The Swiss Government declining to expel him, and, diffi- 
culties with France becoming imminent, Louis voluntarily 
withdrew from the country and went to England. He 
lived there for the next two years, renting a house in 
Carlton Terrace, leading the life of a man of fashion, and 
associating with persons of prominence in society and 
on the turf. Among the gaieties of the time in which 
he took a part was Lord Eglinton's famous tournament. 
His real interests, however, were of a more serious char- 
acter, and in the autumn of 1839 he published the treatise 
Des Idées Napoléoniennes, a vigorous but sophistical 
account of Napoleon's work as an administrator and 
organizer, and of his foreign policy. He idealized the 
emperor, contrasting his internal government with that of 
his successors in a series of questions addressed to the 
existing rulers of France, and he exhibited his wars of 
conquest as struggles forced upon him by the English and 
other Governments in consequence of his efforts to spread 
civilization, and to unite the peoples of Europe in a federal 
tie. This work was intended by its author to prepare the 
way for a new attempt against Louis Philippe; and in 
August 1840, while the body of Napoleon was being 
brought back from St Helena, he made his second descent 
upon France. Above fifty persons assisted him on this 
occasion, the best-known being Count Montholon, a com- 
panion of Napoleon I. in his exile. A ship was chartered, 
and the conspirators landed at Boulogne, carrying with 
them a tame eagle. The enterprise had not even the gleam 
of success which attended the expedition to Strasburg. 
No one joined them, and within an hour or two those of 
the party who were not shot or drowned in attempting to 
escape were lodged in prison. Louis was now brought to 
trial before the Chamber of Peers, where he was defended 
by Berryer. He was condemned to perpetual imprison- 
ment, and the castle of Ham, on the Somme, was chosen 
as the place of his captivity. For the next six years Louis 
remained in confinement. He had the qualities which 
enable a man to bear imprisonment well,— patience, calm- 
ness, & low vitality and sluggish temperament, and the 
power of absorbing himself in work. The fortitude with 
which, during these six dreary years, he pursued the 
occupations which he had marked out for himself, and 
retained, with intervals of depression, the belief in his own 
future, had certainly something of nobility in it. ‘ Happi- 
ness,” he wrote, “lies much more in the imagination than 
in the real world ; and as I carry my imaginary world with 
me, composed of memories and hopes, I feel as strong in 
solitude as in the crowd.” In later life he described the 
prison of Ham as the university where he had taken his 
honours; and it was no doubt within this prison that he 
made himself, so far as literary study and discipline ever 
made him, a statesman. He published at intervals during 
his confinement, besides numerous occasional papers, an 
essay on the sugar question, in which he advocated a policy 
of protection; a treatise on the Extinction of Pauperism, in 
which he proposed the colonization of waste lands, and the 
establishment of communities organized on a somewhat 
socialistic basis; a scheme for cutting through tho isthmus 
of Panama; and historical fragments on the English Revolu- 
tion of 1688. He was working also at a History of 
Artillery, which was never finished. At the end of six 
years, after asking in vain for permission to visit his father, 
who was dying, Louis effected his escape, disguising him- 
self with the aid of his faithful friend and fellow-prisoner, 


228 


Dr Conneau, as a workman, and walking out of the gates 
of the castle with a plank over his shoulder (May 25, 1846). 
He went again to London, and itis characteristic of the 
life of exile and imprisonment which he had hitherto 
passed that he heard for the first time a French tragedy 
performed when Rachel played in London in July 1846. 
He was now again in the fashionable world, and he appears 
to have been compelled to raise very large sums of money 
from money-lenders. The house in which he lived was 
No. 10 King Street, St James's. In February 1848 Louis 
Philippe lost his throne. Louis Napoleon at once set off 
for Paris, offering his services to the provisional Govern- 
ment. He was, however, requested to withdraw from 
France, and did so. In April 1848, during the Chartist 
disturbances, he was serving in London as a special con- 
stable. But his name was kept before the public in 
France; he was put up for election to the assembly, and 
was elected at Paris and in three departments. Asa 
Bonapartist movement was now evidently beginning, the 
executive commission demanded authority to arrest Prince 
Louis as an avowed pretender. This, however, was refused 
by the assembly, and it was voted that he should take 
his seat. Louis, however, had the astuteness to remain in 
the background until the workmen's insurrection of June 
was over, declaring himself unwilling to be the cause of 
any disturbance. The insurrection was put down by 
Cavaignac ; reaction set in, and Louis now appeared upon 
the scene as the candidate of order and the representative 
of authority. His first appearance in the assembly was on 
September 26, 1848; and. in December he was elected 
president of the republic by above 5,000,000 votes, 
Cavaignac, who was second on the list, receiving a million 
and a half, and Lamartine a few thousands. On assuming 
office he swore in the presence of God to remain faithful 
to the republie, and to fulfil the duties imposed on him 
by the constitution. From this time the political history 
of Louis Napoleon is the history of France (see article 
FRANCE). The principal foreign affair of his presidency 
was the expedition to Rome, in which, for the sake of 
anticipating the action of Austria, French troops put down 
the Roman republic by force, and restored the pope to his 
sovereignty. Abroad this gained for Louis Napoleon the 
bitter hostility of Italian patriots, who remembered him as 
a companion in insurrection against the pope in 1831; 
and it was one of the many inconsistencies of his position 
that he was at once a friend of Italian freedom in his 
heart and yet, as the “man of order" and the “saviour 
of society” in France, dependent to a great extent upon 
the support of the priesthood. On the 2d of December 
1851 he executed the coup d'état, which made an end of 
constitutional government. Approved at first by an 
enormous majority of the French people, and even by 
English public men of the type of Palmerston, this act is 
now almost universally recognized as a disastrous crime. 
The sham constitution which was promulgated by the 
president immediately afterwards lasted less than twelve 
months. In the following November a plebiscite was 
taken upon the question whether the imperial dignity 
should be re-established in the person of Louis Napoleon, 
and an affirmative answer was given by nearly 8,000,000 
voters, against a dissentient minority of 250,000. The 
empire was inaugurated on the anniversary of the coup 
d'état, and for eighteen years Louis Napoleon was sovereign 
of France. The first ten years of his reign were successful, 
and in some respects brilliant. His marriage with Eugenie 
de Montijo, countess of Téba (January 30, 1853), placed 
beside him a figure which long charmed Paris and its visitors. 
Adhering to the alliance with England which, since 1830, 
had served France well against the three eastern courts, 
Napoleon III, entered into war against Russia. He had 
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always represented the restoration of Poland to be one of 
the tasks left by his uncle to France; and, had his army 
encountered fewer difficulties in the Crimea, or had the 
German powers shown any inclination to take part in the 
struggle against Russia, he would probably have made some 
serious attempt to restore at least the duchy of Warsaw. 
But he was no soldier himself; the war proved a serious and 
embarrassing matter, and in the end Napoleon was far more 
anxious to make peace than his English ally. The second 
nationality which associated itself with Napoleonic history, 
and which had been crushed by the treaties of 1815, was 
the Italian. Napoleon III. had warming that the cause of 
Italy could not be safely abandoned. In January 1858 
Orsini attempted to take his life. Whether or not the act of 
Orsini and the letters which he wrote from prison had the 
effect of quickening the emperor’s determination to do some- 
thing for Italy may be disputed; but the time had now come, 
and in the interviews which took place between Napoleon 
and Cavour at Plombiéres in the autumn of 1858 the 
alliance between France and Sardinia against Austria was 
arranged. In the spring of 1859 French armies entered 
northern Italy, and the emperor himself took command. 
On the 4th of June he witnessed the battle of Magenta, 
and on the next morning entered Milan in company with 
Victor Emmanuel. During the battle of Solferino on June 
24th, he gave directions from the tower of the church of 
Castiglione. He met the emperor of Austria at Villafranca 
on July 11th, and there agreed to those preliminaries of 
peace which so deeply disappointed the hopes that had 
been excited by his own words,—“ Italy free from the 
Alps to the Adriatic." Venice was left to Austria; Lom- 
bardy west of the Mincio alone was liberated; and the 
subsequent union of the peninsula under the house of 
Savoy was no work of Napoleon IIL, whose own plan 
was to form an Italian federation under the presidency of 
the pope, and in virtual dependence upon France. Never- 
theless the expulsion of Austria from Lombardy was in 
itself so great a blow that the later effects, though not 
foreseen by Napoleon, naturally resulted from it; and he 
has a better title to the gratitude of the Italians than they 
have generally acknowledged. The feelings with which 
Napoleon was regarded in Italy before and after the meet- 
ing of Villafranca are well exhibited in Mrs Browning’s 
two poems, Napoleon in Italy and An August Voice. The 
annexation of Nice and Savoy to France excited great 
uneasiness in the British Government, but the treaty of 
commerce between France and England, which was signed 
in January 1860, gave the emperor a popularity in Eng- 
land which he retained even after his fall With the 
termination of the Italian war and the inauguration of a 
policy of free trade the rule of Napoleon III. had reached 
its best. His ill-judged interference in the affairs of 
Mexico ended disastrously; the part played by France in 
reference to the Danish War of 1864 was weak and incon- 
sequent; and when the great struggle between Prussia 
and Austria was impending Napoleon appears to have 
been duped by Count Bismarck, and to have expected to 
gain Rhenish territory without taking up arms.  Mean- 
while the splendour of the court, the continuous improve- 
ments in Paris, the rapid growth of wealth throughout 
France, the subservienceof officials, deputies, and journalists, 
had veiled the decline of administrative energy and the 
progress of corruption and mismanagement. At length, 
after the establishment of a great North-German power 
in 1866, the prestige of the emperor unmistakably sank. 
He had to loosen the reins of government at home; and 
yet the grant of any degree of liberty appeared to jeopardize 
his own existence. Failing in health, in confidence, in 
reputation, he was hurried into the war of 1870 by the 
clerical party at court, and by advisers who saw no help 
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for his dynasty but in a successful war. He was present 
with his only child! at the bombardment of Saarbrücken 
on August 2d, and then retired into Metz, which he left 
on the 15th, the day between the battles of Courcelles 
and Mars-la-Tour. The empress insisted on the relieving 
movement which was then undertaken by Macmahon, and 
the emperor, going with the army, was made prisoner with 
90,000 men at Sedan on September 2d. He was sent to 
the castle of Wilhelmshóhe, near Cassel, from which he 
subsequently retired to England. He lived with the 
empress at Chislehurst, and died there on January 9, 1873. 

Napoleon III. was a thinker and man of letters rather than a 
statesman. Presuming on the accident of birth to seize absolute 
power and to direct the affairs of a great nation, he proved him- 
self totally incapable as an administrator, and allowed office, 
political and military, to fall into the most unfit hands. Far 
superior himself, as a man of ideas, to his conqueror the king of 
Prussia, he never chose and never possessed a minister or a general 
who could be compared with those selected by his rival. In private 
life he was kindly and amiable, and the worst acts of his reign 
were rather those of the adventurers who surrounded him than his 


own. (C. A. E.) 
NAPOLEON, a round game of cards. Any number 
may play; about four or five makes the best game. 
When six play the dealer deals himself no hand, but pays 
or receives the same as the other players. A pack of 
fifty-two cards is required. The players cut for deal; the 
lowest deals. The cards rank as at whist; and the deal 
goes afterwards in rotation to the left, as at whist. The 
cards are shuffled, and cut to the dealer, who deals each 
player five cards by one at a time, as at whist. The deal 
being completed, the player to the dealer’s left looks at 
his hand, and declares how many tricks he will play for 
(called *standing"). Some players make it compulsory for 
the eldest hand to declare one trick at least; but if this 
rule is not in force the eldest hand may decline to play, 
when he says “I pass.” If the eldest hand passes, the 
next player to the left has a similar option of standing or 
passing, and so on all round. As soon as any one stands, 
the next player after him must either pass or stand for 
more tricks than the one before him, and so on all round. 
If all pass, the hand is not played, and the player to the 
dealer's left deals. Some players compel the dealer to 
play for at least one trick. The stand-hand plays against 
all the others. He has the first lead, and the first card he 
leads makes the trump suit. Each player plays one card 
at a time in rotation, as at whist, except that the played 
cards remain face upwards on the table in front of the 
persons playing them. The cards played one by each 
player constitute a “trick.” The players must follow suit if 
able. If unable to follow suit a player may play any card 
he pleases. No one is obliged to head the trick nor to 
trump. If the stand-hand succeeds in making at least the 
number of tricks he stood for he wins; if not he loses. If 
he wins he receives from each of the other players the 
amount previously agreed on for each trick stood for; if he 
loses he similarly pays all the others. If any one declares 
* Nap," t.e., that he will play for all five tricks, no subsequent 
player can stand. The hand is played as before. If the 
player declaring Nap wins he receives double stakes all 
round; if he loses he only pays single stakes all round. 
Rules of Play.—There is no misdeal, and consequently no penalty 
for errors in dealing. If a card is exposed in dealing, or the cards 
are wrongly dealt, there must be a fresh deal, even it the hand has 
been partly played. Any one, except the stand-hand, playing out 
of turn, or exposing a card after the deal is completed, or playing 
with the wrong number of cards, has to pay a fine of the value of 
three tricks to the stand-hand, in addition to what he may lose if 
the hand is played out ; and if the stand-hand loses the offender 
receives nothing. If the stand-hand plays with the wrong number 
of cards, and wins, he receives nothing, and there is a fresh deal. 
If a player, not the stand-hand, revokes he has to pay the value of 


í ! Napoleon Eugéne Louis born at Paris, March 16, 1856, killed 
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five tricks to the stand-hand, in addition to what he may lose on 
the hand. The cards are played over again from the point at which 
the revoke was made, and if the stand-hand loses the revoker 
receives nothing. If the stand-hand revokes he loses what he 
declared to play for. A player is entitled to be informed how many 
ck. were stood for, and how many tricks the stand-hand has 
made, 

NARA, the oldest of the successive capitals of Japan, 
is situated in the north of Sakai ken (province of Yamato), 
about 65 miles east of Ozaka, in 34° 4’ N. lat. and 135° 
49’ E. long., on the slope of a range of picturesque hills, 
beautifully wooded, with cryptomerias, evergreen oaks, the 
rare Podocarpus Nageia, &c. From 710, when it was 
chosen as her residence by Gemmei Tenno, till 794, when 
Kioto was founded by Kuwammu Tenno, Nara was the 
chief seat of the mikados; and, as during that period 
Japanese art was in its early vigour, and was largely patron- 
ized by the Shinto and Buddhist religions, it rapidly 
became a great and sumptuous city. At present (though 
hardly a tenth of its former size) it has a population of 
about 21,500, living in 6000 houses; and in antiquarian 
interest it is hardly second to any place in the empire. 
The site of the old imperial palace, which stood about 
four miles from the town on the way to Ozaka, is now 
indicated only by a small Shinto temple; but about a mile 
off are the tombs of Gemmei Tenno and Gen-cho Tenno. 
Of the many religious buildings still extant, two especially 
demand attention—the Shinto temple of Kusuga and the 
Buddhist To-daiji (Great Temple of the East) The 
former was founded in 767 in the time of Sho-to-ku 
Tenno; and its Kami chapels with their rough red-painted 
log-work afford fine examples of primitive Japanese 
architecture. A rough wooden building constructed for 
storing the mikado’s furniture in the 8th century is still 
extant, and among the articles accumulated within are 
many of those mentioned in the original inventory. In 
the temple-park are herds of tame deer (Cervus shika, 
Sieb.); and little images of deer and trinkets from deer’s 
horn are the favourite charms purchased by the pilgrims. 
Within the enclosure stands a curious old trunk on which 
are growing the camellia, the cherry, the nandina, the 
wistaria, and what the Japanese call the seven-colour 
bush (nana-iro-iro ri). The To-dai-ji was begun by 
Shomu Tenno in the 8th century, and was last restored in 
the 18th. At present the buildings enclose a quadrangle 
520 feet by 620,—the south side being mainly occupied 
by the huge, ungainly, and no longer perpendicular hall 
containing the Dai Butsu, or colossal statue of Buddha. 
The casting of this wonderful piece of work was, after 
eight failures, accomplished in 749 by Takusho, an artist 
from Corea. On two occasions the head has been melted 
during the burning of the temple (1180 and 1567), and 
from 1567 to 1697 the statue stood exposed to the 
weather; but in the main it is marvellously perfect. The 
height of the figure is 55 feet, the face is 13 feet long, the 
ears 8, the nose 3, and the great halo has a diameter of 
80 feet. On a hill to the east of the temple stands a beil- 
house with a monster bell, cast in 732, 134 feet high, 9 feet 
across the mouth, and weighing 37 tons. Of the great 
Buddhist temple Ko-buku-ji, which was founded in 710, 
and burnt for the third time in 1717, there remains little 
save a five-storied pagoda 150 feet high, dating from 730. 

NARBADA. See NERBUDDA. 

NARBONNE, a city of France, chief town of an 
arrondissement in the department of Aude, lies 5 miles 
from the Mediterranean, on the Robine Canal, a branch of 
the Canal du Midi, which connects it with the port of La 
Nouvelle, and on the railway from Toulouse to Cette, 93 
miles east-south-east of the former city, at the point where 
the line for Barcelona via Perpignan breaks off. The 
Robine Canal divides Narbonne into two distinct portions, 
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the bourg and the cité. The latter is one of the oldest and 
most interesting of French towns. The cathedral (St 
Just) is the third on the site, and dates from the close of 
the 13th century, when the choir (130 feet high) was 
built. Two towers were added in the 15th century. An 
unusual effect is produced by a double row of crenella- 
tion taking the place of balustrades on the roof of the 
choir chapels and connecting the pillars of the flying 
buttresses. Among the sepulchral monuments in the 
chancel may be noticed the alabaster tomb of Cardinal 
de Brigonnet, minister of state under Charles VIII. The 
chapter-house, of the 15th century, has a vaulted roof 
supported on four free pillars. From the top of the 
towers, 194 feet high, a magnificent view is obtained over 
the Narbonne plain, the valley of the Aude, the Montagne 
Noire, the Cevennes, the hills of La Clape, which lic 
between the city and the sea, the Canigou, and the 
Corbiéres. The apse of the cathedral was formerly joined 
to the fortifications of the archiepiscopal palace, and the 
two buildings are still connected by a mutilated cloister 
of the 14th and 15th centuries. On the front of the palace 
are. three square towers of unequal height. Between the 
Tour des Télégraphes (1318), crenellated and turreted at the 
corners, and that of St Martial (1380), machicolated and 
pierced by Gothic openings, a new facade was erected 
in the style of the 15th century after the plans of Viollet- 
le-Duc. This portion of the building now serves as hótel 
de ville, and its upper stories are occupied by the Narbonne 
museum, one of the best outside of Paris, containing 
pietures, pottery, nearly three thousand medals, and (in 
the old guard-room) a rich variety of Greek, Carthaginian, 
and Roman antiquities. The palace garden also contains 
many fragments of Roman work once built into the now 
dismantled fortifications ; and the Musée Lapidaire in the 
Lamourguier buildings (formerly a Benedictine convent) 
has six hundred and twenty bas-reliefs and three hundred 
and twenty-three ancient inscriptions. The church of St 
Paul, though partly Romanesque, is in the main a striking 
and for the south of France a rare example of a building 
of the first half of the 13th century in the Gothic style of 
the north. Jt possesses some ancient Christian sarco- 
phaguses and fine Renaissance wood carving. Narbonne 
has a good trade, especially in wine and spirituous liquors,— 
the surrounding country growing (at the rate of 120 
gallons per acre) strong alcoholic wines, largely in demand 
for “fortifying” weaker vintages. Asa matter of course 
this gives employment to large numbers of coopers; and 
besides there are in the town several verdigris factories, a 
sulphur refinery, and tanneries. ‘The honey of Narbonne 
is famed throughout Europe. The population in 1881 
was 28,134. 


Long before the Roman invasion of Gaul Narbonne was a 
flourishing city. It was there that the Romans in 118 r.c. 
founded their first colony in Gaul; and they constructed great 
works to protect the city from inundation and to improve its port. 
The seat of a preconsul and a station for the Roman fleet, Narbo 
Martius became the rival of Massilia. But in 150 A.D. it suffered 
greatly from a conflagration, aud the division of Gallia Narbonensis 
into two provinces ‘lessened its importance as a capital Alans, 
Suevi, Vandals, each held the city for a brief space, and at last, 
in 413, it was more permanently occupied by the Visigoths. In 
719, after a siege of two years, it was captured by the Saracens, 
and by them its fortifieations were restored and extended. Charles 
Martel, after the battle of Poitiers, and Pippin the Short, in 752, 
were both repulsed from its walls; but on a new attempt, after an 
investment of seven years, and by aid of a traitor, the Franks 
managed again to force their way into Narbonne. Charlemagne 
made the city the capital of the duchy of Gothia, and divided it 
into three lordships—one for the bishop, another for a Frankish 
lord, and the third for the Jews, who, occupying their own quarter, 
possessed schools, synagogues, and a university famous in the 
fiddle Ages. The viscounts who succeeded the Frankish lord 
sometimes acknowledged the authority of the counts of Toulouse, 
sometimes that of the counts of Barcelona. In the 18th century 
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the crusade against the Albigenses spared the city, but the arch- 
bishopric was seized by the pope's legate Amaury, who took the 
title of duke of Narbonne. Simon de Montfort, however, deprived 
him of this dignity, receiving from Philip Augustus the duchy of 
Narbonne along with the county of Toulouse. By his expulsion 
of the Jews Philip the Fair hastened the decay of the city; and 
about the same period the Aude, which had formerly been diverted 
by the Romans, ceased to flow towards Narbonne and the harbour 
was silted up, to the further disadvantage of the place. United to 
the French crown in 1507, Narbonne was enclosed by a new line of 
walls under Francis L, but having ceased to be a garrison town it 
had the last portions of its ramparts demolished in 1870. 


NARBOROUGH, Sir Joun (ob. 1688) naval eom- 
mander, was descended from an old Norfolk family. He 
received his commission in 1664, and in 1666 was promoted 
lieutenant for gallantry in the action with the Dutch fleet 
off the Downs in June of that year. After the peace he 
was chosen to conduct a voyage of exploration in the 
South Seas. He set sail from Deptford on the 26th 
November 1669, and entered the Straits of Magellan in 
October of the following year, but returned home in June 
1671 without accomplishing his original purpose. A 
narrative of the expedition was published at London in 
1694 under the title An Account of several late Voyages 
and Discoveries to the South and North. During the second 
Dutch war Narborough was second captain of the lord 
high-admiral’s ship the * Prince,” and conducted himself 
with such conspicuous valour at the battle of Solebay 
(Southwold Bay) in May 1672 that he won special appro- 
bation, and shortly afterwards was made rear-admiral and 
knighted. In 1675 he was sent to suppress the Tripoline 
piracies, and by the bold expedient of despatching gun- 
boats into the harbour of Tripoli at midnight and burning 
the ships he induced the dey to agree toa treaty. Shortly 
after his return he undertook a similar expedition against 
the Algerines. In 1680 he was appointed commissioner of 
the navy, an office he held till his death in 1688. He was 
buried at Knowlton church, Kent, where a beautiful marble 
monument has been erected to his memory. 

NARCISSUS, a genus of bulbous plants belonging to 
the family Amaryllidacex, There are twenty or thirty 
wild forms, natives of central Europe and the Mediterranean 
region, while one extends through Asia to Japan. From 
these, or rather from some of these, by cultivation and 
hybridization, have arisen the very numerous forms which 
adorn our gardens in spring (see vol. xii p. 257). The 
most interesting feature botanically is the “corona,” or 
“cup,” which springs from the base of the flower-segments. 
This gives the special character to the flower, and the 
members of the genus are classified according to the length 
of this organ as compared with that of the segments. Much 
has been written as to the real nature of this cup, but the 
most probable supposition is that it does not, as once 
supposed, represent one or more rows of modified stamens, 
but is simply an excrescence or “enation” from the mouth 
of the flower-tube, and probably is in some way connected 
with the fertilization of the flowers by insect agency. 

NARCOTICS are substances having the physiological 
action, in a healthy animal, of producing lethargy or stupor, 
which may pass into a state of profound coma or uncon- 
sciousness along with complete paralysis, terminating in 
death. Certain substances of this class are used in 
medicine for the relief of pain, and are then called 
anodynes, whilst another group produce profound sleep, 
and are consequently known as hypnotics. In one sense, 
anesthetics, such as chloroform and ether, may be held to 
be narcotics, but, as they are usually volatile substances 
causing unconsciousness for a comparatively short time, 
they are conveniently separated from the true narcotics, 
the effects of which are much more lasting. These dis- 
tinctions are to a great extent artificial, as it is evident 
that a substance capable of producing partial insensibility 


to pain, or sleep, will inevitably in larger doses cause pro- 
found coma ending in death. Hence we find the same 
substances sometimes classed as anodynes and at other 
For example, small doses of opium, 
or of one or other of its preparations, relieve pain, whilst 
larger doses act as hypnotics, causing deep sleep passing 
As examples of anodynes, we have opium and 
some of the alkaloids in it, Cannabis indica or Indian 
hemp, belladonna and its alkaloid atropia, hyoscyamus or 


times as hypnotics. 


into coma. 


Name of Name of 
Substance. Plant. 
Oplum, Insplssated 
juice of Papa- 
ver somnifer- 
um, or poppy. 
Morphla. From opium. 
See above. 
Indian Alcoholic ex- 
Hemp.  |tractof Canna- 
bis sativa, as 
it grows in 
India and in 
America, 
Belladonna.| Leaves and 
rootsof Atropa 
Belladonna. 
Atropia, Atropa Bella- 
donna. 


— 


Stramonium| Leaves and 
seeds of Datura 
Stramonium. 


Leaves and 
seeds of Hyos- 
cyamus niger. 


IIyoscyamus 


The dried 
strobiles of the 
female plant 
of Humulus 
Lupulus. 
Laetucarinm| Concrete 

juice of Zac- 
tuca virosa. 


Hops. 
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Common Names. Alkalotds. 


R@owvTics 


Physlological Action, 


Described in text. Acts on all | 
classes of anImals. May cause con- 
vulsions from increased activity of 
reflex centres in the spinal eord, 
espceially in animals having small 
brains, Causes slowing of heart's 
action by stimulation of inhibitory 
nerves of heart. Destroys the 
action of the respiratory centres in 
mednlla, Stimulates oculo-motor 
centres, and hence causes contrac- 
tion of pupil. 


Similar to opium. Papaverina, 
narcela, meconia, eryptopla, codeia, 


employedashydro-|and thebaia or paramorphia have 
chlorate of morplila| all actions of a narcotle eharacter, 


Opium, In 100 parts of 
fineopium 10 parts 
of morpbia, 6 of 
nareotina, 1 of pa- 
paverina, ‘15 of 
thebaia or para- 
morphla, :03 of 
eodela, "01 of mce- 
conia, °02 of nar- 
ceia, and 4 of me- 
conic acid, 

Morphla, Morphia, 

Cizl N03 H20, 
or acetate of 
morphia. 

Indian hemp. | No alkalold has 
Gunjah isthe dricd | been separated., 
plant sold in Cal-| The resm is the 
cutta bazaars for | active preparation. 
smoking ; Churrus 
is the  resinous 
exudation of the 
epidermis; Hash- 
ish Is an Arabian 
preparation. 

Deadly  night-| Atropla. 
shade. 

Atropine. Atropine, 

| Ciro NOS, 


‘employed as sul- 


phate of atropine, 


| 
| 
| 


Jamestown weed, 


thorn-apple. with atropia, 
Henbane. Hyoscyamia. 
Ci5lI;5NOg. 
The hop or hop-| Lupulina. 


vine. 


Juice of lettuce. | Lactucinia. 


Daturia, identical 


but codeia and thebaia have more 
of an exciting action and little of 
a narcotie action. 


Exhllaration; great mental exeite- 
ment, with pleasant and often gor- 
geous visions; a state of ecstasy, 
with loud langhter; loss of sense of 
time, or a feeling as if pleasurable 
sensations were infinitely pro- 
longed. Pupils dilated. Loss of 
strength, drowsiness, slecp, coma. 


See Atropla. 


See description in test,  In- 
ereased frequency of pulse, with 
rise of arterlal pressure. Fall of 
biood pressure with very large 
doses. Paralyses the inhibitory 
action of the vagus nerve, so 
that stimulation of this nerve dur- 
ing atroplne poisoning does not 
cause slowing of heart. Small 
doscs cause contraction of capillary 
vessels, thus acting as a stimulant 
to vaso-motor centres. Destroys 
the excitability of motor nerves 
passing to muscles gencrally, thus 
producing inability to move. 
Weakens and finally abolishes the 
reflex excitability of the spinal 
eord. Large doses weaken action 
of motor nerves concerned in the 
movements of respiration. Sup- 
presses secretion of the mucous 
and salivary glands, probably by 
paralysing secretory nerves. Large 
doses lower the temperature of the 
body. Causes dilatation of pupil, 
lessened intra-oenlar pressure, and 
paralysis of accommodation. 

Same as belladonna and atropia. 


Almost identical with atropia. 
There [s even greater excitement 
than in cases of belladonna poison- 
ing, indicating a stronger action 
on the cerebrum. The action of 
the heart is first stimulated as with 
atropia, but it is afterwards much 
depressed, as shown by the lessen- 
ing number of pulse beats. Pupil 
dilated. Month dry and parched. 


A feeble narcotic, causing. when 
infusions are taken freely heavi- 
ness, and perhaps sleep. 


Very feeble narcotic. In very 


large doses, say half an ounee, has | 


a soothing sedative effect. 


Polsonous Dose, | Treatment of Case of Poisoning. 


Varies aecording to 


habit. Opium eaters 
can take 20 to 30 grains 
with Impunity. 1to3 
grains produce weli- 
marked symptoms In 
ordinary persons, Me- 
dicinal dose for adult 
is à to 2 grains, 


Varies according to 
habit. 2 to 3 grains 
by stomach dangerous. 
à of a grain for an 
adult man or 4 for 
an adult woman isthe 
largest safe dose when 
Injected under the 
skin. 

Varlesmuch wlth dif- 
ferent specimens of 
resin. 3 of a grain 
may cause marked 
effects. 2 to 3 grains 
dangerous, 


80 grains of root have 
cansed death. Some- 
times the medicinal 
extract of belladonna 
Is so weak that a dose 
of 2 drachms may not 
be fatal y or yẹ of 
a grain of atropine 
may cause alarming 
symptoms, and half a 
grain would almost 
evitainly be fatal. 


Not ascertained. 
Children have been 
poisoned by eating the 
seeds. 

gy of a grain of 
hyoscyamia will cause 
appreciable effects. 
qx of a grain causes 
sleepiness, dryness of 
mouth, and dilatation 
of pupil sy causes 
quickening of heart's 
action; and „œ will 
produce first quicken- 
ing and then slowing 
of the heart, The half 
of a grain would be 
dangerons. 

Not regarded as a 
poison. 


Not regarded as a 
polson. 
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| henbane and its alkaloid hyoscyamia, and the anesthetics 
properly so called, such as chloroform, ether, ethidene, &c. 
The hypnotics are such substances as opium and its alka- 
loids, chloral hydrate, hyoscyamus, lactucarium (obtained 
from Lactuca virosa, the strong-scented lettuce), and pre- 
parations of Zfumulus Lupulus (the common hop), such 
as inhalations of the steam of infusions, or hop-pillows. 
In addition we may group as narcotics certain substances 
which cause not only narcotism, but also the specific effect 


Evacuate the stomaeh by an 
emetic or by the stomach-pump. 
Give at once a large table-spoonful 
of mustard in a tumblerful of 
tepld water, and repeat in a quar- 
ter of an hour if necessary; to be 
followed by a powder eontaining 
30 grains of sulphate of zinc and 
20 grains of Ipecacnanha powder. 
Keep up respiration by constantly 
indneing the patient to breathe 
voluntarily. Cause the patient to 
walk about, and endeavour to 
keep him awake. Give him very 
strong infusions of coffee or tea, 
especially green tea. In the last 
stages use artificial respiration. 

Same as for opium. 


Seldom fatal. If a large dose 
has been taken, use emetle of 
mustard and water, or stomach- 
pump; after this keep the patient 
quiet, allay excitement, and if 
symptoms of depression come on 
small doses of alcohol are useful. 


Same treatment as for opinm 
poisoning. The objeet aimed at 
is to prevent absorption of the 
poison by the free use of emeties. 
External stimulation by bathing 
the feet in mustard and water, 
by rubbing or kneading the skin, 
along with the free use of tannic 
acid suspended in water, are the 
best remedial measures. There 
is often retention of urine. This 
must be relieved by the catheter. 


Treatment the same as for bella- 
donna and atropla. 


Treatment the same as for bella 
donna and atropia. 
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of dilatation of the pupil of the eye, and disorder of the 
mechanism of focussing the eye for various distances, 
resulting in dimness and confusion of vision. Such are 
sometimes called mydriatics (uvópuic:s, dimness of sight) ; 
they embrace belladonna, henbane, stramonium, cryptopia 
(one of the alkaloids in opium), and Indian hemp. 

All of these substances act on the nervous system, and, 
although the physiological action of each is characteristic, 
there are many symptoms common to the whole group; 
indeed the course of action of all shows three well-defined 
stages :—(1) there is first a period of apparent exaltation 
of function ; (2) this is followed by a period of diminution 
and perversion of functional activity ; and (3) there is a 
time of loss of function, in which there is profound coma 
and paralysis. This is well illustrated by a description of 
the symptoms caused by opium. A small dose not unfre- 
quently acts as a stimulant; there is a sense of vigour, a 
capability of severe exertion, and an endurance of labour 
without fatigue. A larger dose often exerts a calming 
influence, with a dreamy state in which images and ideas 
pass rapidly before the mind without fatigue, and often in 
disorder and without apparent sequence; time seems to be 
shortened as one state of consciousness quickly succeeds 
another, and there is a pleasant feeling of grateful rest. 
This is succeeded by sleep which, according to the strength 
of the dose and the idiosyneracy of the person, may be 
light and dreamy, or like natural profound sleep, or deep 
and heavy, passing into stupor or coma. From this a 
person may awaken with a feeling of depression, languor, , 
or wretchedness, often associated with sickness, headache, 
and vomiting. If a person do not thus awaken, and the 
dose be large, there is the condition of deep coma. The 
pupils are strongly contracted, the face usually flushed 
and often purplish in hue, the skin dry and warm, 
respiration deep and slow, often with the rattle in the 
throat called stertorous breathing; the pulse is slow, strong, 
and compressible under the finger; and there is deep 
unconsciousness, from which, however, the person may 
sometimes be aroused by shaking or shouting, and into 
which he at once relapses when left to himself, This con- 
dition is succeeded by one of even deeper prostration. The 
person cannot be aroused; the pupils may now become 
somewhat dilated, especially on the approach of death; 
the countenance has a death-like aspect, and a bluish- 
white tint; the pulse quickens and becomes smaller, and 
more and more fceble; and the skin is covered with a 
cold clammy sweat. The vital functions are reduced to 
the lowest ebb, and death then occurs from failure of 
respiration, Such a train of symptoms is called narcotism. 
These general symptoms are of course largely modified by 
the amount of the dose. If it be very large, the person 
may pass very quickly into the deeply comatose stage. 

A somewhat different mode of action is illustrated by 
the physiological effects of belladonna, or of its alkaloid 
atropine or atropia. A small dose causes dryness of the 
throat and mouth, dilatation of the pupils, dimness of vision 
except for distant objects, and often double vision. The 
pulse becomes quick, rising, in an adult, from 80 to 120 or 
160 beats per minute ; and there is often a bright red flush 
over the skin. The intellectual powers are at first acute 
and strong, but they soon become confused. There is 
giddiness, confusion of thought, excitement, a peculiar 
talkative wakeful restiveness, in which the person shows 
that his mind is occupied by a train of fancies or is haunted 
by visions and spectres. Often there is violent delirium 
before sleep comes on. The sleep after a large dose 
deepens into stupor, with great muscular prostration or 
paralysis. During all the time the pupils are widely 
dilated. Death occurs from failure both of the heart's 
action and of respiration. 
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The chief facts regarding the true narcotics are briefly 
summarized in the accompanying table. 


Conium or hemlock (the leaves and the fruit of Conium macu- 
latum) and its alkaloid conia are sometimes erroneously classed 
as narcotics. These substances act more in the way of depressing 
or weakening muscular activity, by influencing the motor nerves, 
or the nerve-endings in the muscles, and they have no effect on 
sensory nerves and sensory centres. Neither is aconite a true 
narcotic (see ACONITE). 

Hydrate of chloral has since 1872, when it was introduced as a 
therapeutic agent by Dr Oscar Liebreich of Berlin, come into great. 
favour as an anodyne and narcotic. Itis ethylic aldehyde in which 
3 atoms of chlorine are substituted for 3 atoms of hydrogen; 


thus :— 
C.H,O + 6Cl = C,HCI,0 + 3HC). 
Aldehyde. Chlorine. Chloral. Hydrochloric acid. 


The formula for the hydrate is C,HC140.2HO,. In small doses, 
say 10 to 20 grains, chloral is a pure hypnotic, and the sleep 
obtained is quiet and refreshing. n larger doses it is narcotic, 
abolishing thought and motor power, with profound coma. Re- 
spiration is much enfeebled, and the pulse becomes small and weak. 
The pupils are widely dilated. It is not uniform in its action, so 
that occasionally death may occur after a comparatively small 
dose, even in persons who have been in the habit of taking the 
medicine. For this reason, the habit of taking chloral without. 
medical advice, and of taking it frequently, is to be strongly 
deprecated. An allied substance called croton-chloral hydrate: 
(C,H3C140,.2HO) has no hypnotic properties, but is of use when 
ae externally for severe neuralgia of the face, due to affections. 
of the fifth cranial nerve (tic douloureux). 

Narcotics are used in medicine for various purposes. (1) To 
relieve pain. The best one for this purpose is opium, either in the 
solid form or as laudanum (tincture of opium). It is most useful in 
cases of spasmodic pain. (2) To cause sleep. In some cases opium 
may be useful for this purpose; but it causes disorder of the 
digestive functions, and there is the further danger of producing: 
the ‘‘opium habit,” a vice ruinous alike to body and mind. On 
the whole hydrate of-chloral is the best and safest hypnotic, but it. 
is not without its dangers, andit ought not to be taken except under 
medical. adviee. (3) To allay irritation. Where there is increased 
sensibility, with continued. irritating though not severe pain in 
any part, opium or hyoscyamus may be used with benefit. (4) To 
cause dilatation of pupil. For this purpose, solutions of atropine 
are in constant use by ophthalmic surgeons. A few drops of solution 
of atropine, or a soluble disk containing atropine, introduced into 
the eye, cause dilatation of the pupil and diminished tension in the 
eyeball, at the same time soothing pain. (5) To arrest secretion. 
For this purpose opium, or belladonna, and atropine are especially 
useful. Small doses of atropine are given to arrest secretion in 
eases of profuse salivation, and extract of belladonna applied to 
the skin 1s used for stopping the secretion of milk from the mam- 
mary gland. (J. G. M.) 


NARD. See SPIKENARD. 

NARSES, an officer in the household of Justinian, who 
was charged with the reconquest and government of Italy, 
is one of the most important historical figures of the 6t 
century. He was a eunuch, but we are nowhere distinctly 
informed that he was of servile origin. A native of 
Persarmenia (that is to say, of that portion of Armenia. 
which was allotted to Persia by the partition of 384), he 
may have been prepared and educated by his parents for 
service in an Oriental court. If the statement that he 
died at the age of ninety-five be correct, he was born about. 
the year 478. He was probably brought young to Con- 
stantinople, and attained a footing in the oficium of the 
grand chamberlain. From a subordinate place he rose im 
course of time to be one of the three (spectabiles) 
*ehartulari" a position implying some literary attain- 
ment, and involving the custody of the archives of the 
household. Hence, probably in middle life, he became. 
* prepositus sacri cubiculi" an “illustris,” and entitled 
along with the preetorian prefects and the generals to the: 
highest rank at the imperial court. In this capacity, in 
530, he received into the emperor's obedience another 
Narses, a fellow-countryman as well as namesake, together 
with his two brothers Aratius and Isaac. These Pers- 
armenian generals, having formerly fought under the 
standard of Persia, now in consequence of the successes of 
Belisarius transferred their allegiance to the emperor, 
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came to Constantinople, and received costly gifts from the 
great minister. 

In the year 532 the celebrated insurrection known as 
the Nika broke out in Constantinople, when for some 
hours the throne of Justinian seemed doomed to overthrow. 
It was saved partly by the courage of his wife, Theodora, 
and partly by the timely prodigality of Narses, who stole 
out into the capital, and with large sums of money bribed 
the leaders of the “blue” faction (which was aforetime 
loyal to the emperor) to shout as of old ‘“ Justiniane 
Auguste Tu Vincas." 

The African and Italian wars followed (533-534, 535— 
554; see JUSTINIAN, vol. xii. p. 797). In the fourth 
year of the latter war the splendid successes of Belisarius, 
who with a handful of troops had conquered the better 
part of Italy, reoccupied Rome, and held it against 150,000 
Goths, vainly besieging it for 374 days, had awakened both 
joy and fear in the heart of his master. Reinforcements 
amounting to 10,000 men were sent into Italy, and Narses 
the eunuch was placed at their head. Belisarius understood 
that Narses came to serve under him like any other officer 
of distinguished but subordinate rank, and he received a 
letter from Justinian which seemed to support this conclu- 
sion. But the friends of Narses continually plied him with 
suggestions that he, a great officer of the household, in the 
secrets of the emperor, had been sent to Italy, not to serve 
as a subaltern, but to hold independent. command and 
win military glory for himself. The truth probably lay 
between the two. Justinian could not deprive his great 
general of the supreme command, yet he wished to have a 
very powerful emissary of the court constantly at his side. 
He would have him watched but not hampered. 

The two generals met (538 A.D.) at Fermo on the 
Adriatic coast. The first interference of Narses with the 
plans of Belisarius was beneficial. John, one of the officers 
highest in rank under Belisarius, had pressed on to Rimini, 
contrary to the instructions of his chief, leaving in his 
rear the difficult fortress of Osimo untaken. His daring 
march had alarmed the Goths for Ravenna, and induced 
them to raise the siege of Rome; but he himself was now 
shut up in Rimini, and on the point of being forced by 
famine to surrender. Belisarius and his followers were 
prepared to let him pay the penalty of his rashness and 
disobedience. But his friend Narses so insisted on the 
blow to the reputation of the imperial arms which would 
be produced by the surrender of Rimini that he carried 
the council of war with him, and Belisarius had to plan a 
brilliant march across the mountains, in conjunction with 
a movement by the fleet, whereby Rimini was relieved 
while Osimo was still untaken. When Belisarius and John 
met, the latter ostentatiously thanked Narses and Narses 
alone for his preservation. 

His next use of his authority was less fortunate. Milan, 
which was holding out for the Romans, was also hard 
pressed by famine. The two generals who were sent to 
relieve it loitered disgracefully over their march, and when 
Belisarius wished to despatch further reinforcements the 
commanders of these new troops refused to stir till Narses 
gave them orders. Belisarius wrote to the eunuch pointing 
out the necessity of unity of purpose in the imperial army. 
At length, grudgingly, Narses gave his consent, and issued 
the required orders; but it was too late. Milan had been 
compelled by extremity of famine to surrender, and with 
it the whole province of Liguria fell into the hands of the 
enemy. This event forced Justinian to recognize the 
dangers of even a partially divided command, and he 
recalled Narses to Constantinople. 

Twelve years elapsed before Narses returned to Italy. 
Meanwhile there had been great vicissitudes of fortune 
both for the Romans and the Goths, Italy, which appeared 
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to have been won by the sword of Belisarius, had been lost 
again by the exactions and misgovernment of Alexander. 
The young and gallant Totila had raised up a new army, 
had more than kept Belisarius at bay in five difficult 
campaigns (544—548), and now held nearly all the country. 
Belisarius, however, in this his second series of campaigns, 
had never been properly seconded by his master. In 
the spring of 552 Narses set sail from Salona on the 
Dalmatian coast with a large and well-appointed army. 
It was a Roman army only in name. Lombards, Heruli, 
Huns, Gepide, and even Persians followed the standard 
of Narses, men equal in physical strength and valour to 
the Goths, and inspired by the liberal pay which they 
received and by the hope of plunder. 

The eunuch seems to have led his army round the head 
of the Adriatic Gulf. By skilfully co-operating with his 
fleet he was able to cross the rivers of Venetia without 
fighting the Gothic general Teias, who intended to dispute 
their passage. Having mustered all his forces at Ravenna, 
he marched southward. He refused to be detained before 
Rimini, being determined to meet the Gothic king as soon 
as possible with his army undiminished. The occupation of 
the pass of Furlo (Petra Pertusa) by the Goths prevented his 
marching by the Via Flaminia, but, taking a short circuit, 
he rejoined the great road near Cagli. A little further 
on, upon the crest of the Apennines, he was met by Totila, 
who had advanced as far as Tadini (which Procopius 
calls Taginas). Parleys, messages, and harangues by each 
general followed. At length the line of battle was formed, 
and the Gothic army (probably greatly inferior in number 
to the Byzantine) was hopelessly routed, the king receiving 
a mortal wound as he was hurrying from the battlefield. 

With Totila fell the last hopes of the Gothic kingdom of 
Italy. The brave young Teias, who was proclaimed his 
successor, protracted for a few months a desperate resistance 
in the rocky peninsula of Castellamare, overlooking the Bay 
of Naples. At length want of provisions forced him into 
the plain, and there by the river Sarno, almost in sight of 
Pompeii, was fought (553) a battle which is generally 
named from the overlooking range of Mons Lactorius 
(Monte Lettere) The actual site of the battle, however, 
is about half a mile from the little town of Angri, and its 
memory is still vaguely preserved by the name Pozzo det 
Gott (Well of the Goths). In this battle Teias was killed. 
He was the last king of the Ostrogoths. 

The task of Narses, however, was not yet ended. By 
the invitation of the Goths an army of 75,000 warlike 
Alemanni and Franks, the subjects of King Theudibert, 
crossed the Alps under the command of two Alemannic 
nobles, the brothers Leuthar and Butilin (553). The 
great strategic talents of Narses were shown even more 
conspicuously in this than in his previous and more 
brilliant campaigns. Against the small but gallant bands 
of Totila and Teias he had adopted the policy of rapid 
marches and imperative challenges to battle. His strategy 
in dealing with the great host from Gaul was of the Fabian 
kind. He kept them as long as he could north of the 
Apennines, while he completed the reduction of the 
fortresses of Tuscany. At the approach of winter he 
gathered his troops into the chief cities and declined 
operations in the field, while the Alemannic brothers 
marched through Italy killing and plundering. When the 
spring of 554 appeared, Leuthar with his half of the army 
insisted on marching back to Gaul, there to deposit in 
safety the plunder which they had reaped. In an unim- 
portant engagement near Pesaro he was worsted by the 
Roman generals, and this hastened his northward march. 
At Ceneda in Venetia he died of a raging fever. Pestilence 
broke out in his army, which if not absolutely annihilated 
thereby was so wasted as to be incapable of further opera- 
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tions in Italy. Meanwhile his brother Butilin, whose army 
was also suffering grievously from disease, partly induced 
by too free indulgence in the grapes of Campania, encamped 
at Casilinum, the site of modern Capua. Here, after a time, 
Narses accepted the offered battle. The barbarians, whose 
army was in the form of a wedge, pierced the Roman 
centre, But by a most skilful manceuvre Narses contrived 
to draw his lines into a curve, so that his mounted archers 
on each flank could aim their arrows at the backs of the 
troops who formed the other side of the Alemannic wedge. 
They thus fell in whole ranks by the hands of unseen 
antagonists. Soon the Roman centre, which had been 
belated in its march, arrived upon the field and completed 
the work of destruction. Butilin and his whole army were 
destroyed, though we need not accept the statement of the 
Greek historian (Agathias, ii. 9) that only five men out of 
the barbarie host of 30,000 escaped, and only eighty out 
of the Roman 18,000 perished (554). 

The only other important military operation of Narses 
which is recorded—and that indistinctly—is his defeat of 
the Herulian king Sindual, who had served under him at 
Capua, but who subsequently revolted, was defeated, taken 
captive, and hanged by the eunuch's order (565). In the 
main the thirteen years after the battle of Capua (554- 
567) were years of peace, and during them Narses ruled 
Italy from Ravenna with the title of prefect.! He rebuilt 
Milan and other cities destroyed in the Gothic war; and 
two inscriptions on the Salarian bridge at Rome have pre- 
served to modern times the record of repairs effected by 
him in the year 564.? 

His administration, however, was not popular. The 
effect of the imperial organization was to wring the last 
solidus out of the emaciated and fever-stricken population 
of Italy, and the belief of his subjects was that no small 
portion of their contributions remained in the eunuch's 
private coffers. At the close of 565 Justinian died, and a 
deputation of Romans waited upon his successor Justin II., 
representing that they found “the Greeks" harder task- 
masters than the Goths, that Narses the eunuch was 
determined to reduce them all to slavery, and that unless 
he were removed they would transfer their allegiance to the 
barbarians. This deputation led to the recall of Narses, 
which took place in 567, and was accompanied, according 
to a somewhat late tradition, by an insulting message from 
the empress Sophia, who sent him a golden distaff, and bade 
him, as he was not a man, go and spin wool in the apart- 
ments of the women, “I will spin her such a hank,” 
Narses is represented as saying, “that she shall not find 
the end of it in her lifetime”; and forthwith he sent mes- 
sengers to the Lombards in Pannonia, bearing some of the 
fruits of Italy, and inviting them to enter the land which 
bore such goodly produce. Hence came the invasion of 
Alboin (568), which wrested the greater part of Italy from 
the empire, and changed the destinies of the peninsula.3 


1 Gibbon's statement that Narses was “ the first and most powerful 
of the exarchs of Ravenna" is more correct in substance than in form. 
The title of exarch does not appear to be given to Narses by any 
contemporary writer. eis always '' Profectus Italie,” ‘‘ Patricius," 
or ‘‘ Dux Italie," except when he bears the style of his former offices in 
the imperial household, ** Ex-Pra positus [Cubieuli]" or **Chartularius" 
(compare Rubeus, Historia: Ravennates, p. 175). 

? See Gruter, p. 161. 

3 This celebrated story seems te be unknown to strictly contem- 
porary authors. We find no hint of it in Agathias (who wrote between 
566 and 582), Marius (532-596), or Gregory of Tours (540-594). 
The possibly contemporary Liber Pontificalis and Isidore of Seville 
(560-636) hint at the invitation to the Lombards.  Fredegarius (so- 
called), who probably wrote in the middle of the 7th century, aud 
Paulus Diaconus, towards the close of the 8th, supply the saga-like 
details, whieh become more minute the further the narrators are from 
the action. On the whole, the transaction, though it is too well 
vouched for to allow us to dismiss it as entirely fabulous, cannot take 
its place among the undoubted facts of history. 
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Narses, who had retired to Naples, was persuaded by 
the pope (John TIL) to return to Rome. He died there 
about 573, and his body, enclosed in a leaden coffin, was 
carried to Constantinople and buried there. Several years 
after his death the secret of the hiding-place of his vast 
stores of wealth is said to have been revealed by an old 
man to the emperor Tiberius IL, for whose charities to the 
poor and the captives they furnished an opportune supply. 

Narses was short in stature and lean in figure. His freehanded- 
ness and affability made him very popular with his soldiers, 
Evagrius tells us that he was very religious, and paid especial 
reverence to the Virgin, never engaging in battle till he conceived 
that she had given him the signal. Our best authorities for his life 
are his contemporaries Procopius and Agathias. For the period 
after 555 we have to depend chiefly on fragmentary notices in the 
authors whose names have been mentioned above. (I HIA 

NARSINHPUR;: a district in the chief-commissioner- 
ship of the Central Provinces, India, lying between 22? 45' 
and 23° 15' N. lat. and between 78? 38'and 79° 38’ E. 
long. bounded on the N. by Bhópál state and by Ságar, 
Damoh, and Jabalpur districts, E. by Seoni, S. by Chhind- 
wárá, and W. by Hoshangábád. It forms a portion of the 
upper part of the Nerbudda valley. The first of those 
wide alluvial basins which, alternating with rocky gorges, 
give so varied a character to the river's course opens out 
just below the famous marble rocks in Jabalpur, and 
extends westward for 225 miles, including the whole of 
Narsinhpur, together with the greater part of Hoshangá- 
bád. The Sátpurá hills to the south are here a generally 
regular range, nowhere more than 500 feet above the 
plain, and running almost parallel to the river, at a distance 
of 15 or 20 miles. In the intervening valley, the rich 
level of black wheat land is seldom broken, except by 
occasional mounds of gravel or nodular limestone, which 
afford serviceable village sites. Along the foot of the 
boundary hills the alluvium gives way to belts of red 
gravelly soil, rice and sugar-cane take the place of wheat, 
and forest trees that of mango groves. 

The population in 1880 was 365,173, the Hindus numbering 
305,562, and the Mohammedans only 13,425. The most numerous 
of the aboriginal tribes are the Gonds (46,645). Only two towns 
contained upwards of 5000 inhabitants—Narsinhpur (7816) and 
Gadarwára (6553). Of the area of 1916 square miles, 974 were 
under cultivation in 1882. Wheat is the staple erop, occupying 
280,898 acres; other food grains took up 245,797 acres; cotton, 
46,204 acres; and sugar-cane, 2271 acres. Rotation of crops is not 
practised, but when the soil shows signs of exhaustion gram or some 
other pulse is substituted for two or three years. Cultivators dare 
not leave their lands fallow, even for a single year, for the ground 
would be immediately occupied by rank Aus grass, which no exer- 
tions can eradicate till it has run its course of about ten years. 
The principal export is cotton. Coal mining is carried on at Moh- 
pani, Sihora, and Setarewa ; and iron-ore of excellent quality is 
smelted in large quantities at Tendükherá and elsewhere there 
being 38 mines 1n operation in 1882. 


NARVAEZ, PAmrito DE (e. 1480-1528), Spanish 
adventurer, was an hidalgo of Castile, born at Valladolid 
about 1480. He was one of the subordinates of Velazquez 
in the reduction of Cuba, and, after having held various 
posts under his governorship, was put at the head of the 
force sent to the Aztec coast to compel Cortes to renounce 
his command ; he was surprised and defeated, however, by 
his abler and more active compatriot at Cempoalla, and 
made prisoner with the loss of an eye (1520). After his 
return to Spain he obtained from Charles V. a grant of 
Florida as far as the River of Palms; sailing in 1527 
with five ships and a force of about 600 men, he landed, 
probably near Tampa Bay, in April 1528, and, striking 
inland with some 300 of his followers, reached ‘“‘Apalache” 
on June 25. The prospects of fabulous wealth which had 
sustained them in their difficult and perilous journey having 
proved illusory, a return to the coast was determined, and 
the Bahia de los Caballos, at or near St Mark's, was 


4 Narsinhpur is also the name of a petty native state in Orissa. 
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reached in the following month. Having built rude boats, 
the much reduced company sailed hence for Mexico on 
September 22, but the vessel which carried Narvaez was 
driven to sea in a storm and perished. His lieutenant, 
Cabeza de Vaca, with three others who ultimately reached 
land, made his way across Texas to the Gulf of California. 

NARVAEZ, Ramon Maria (1800-1868) Spanish 
soldier and statesman, was born at Loja, Granada, on 
August 4, 1800, entered the army at an early age, and 
saw active service under Mina in Catalonia in 1822. In 
1823 the French invasion caused him to retire into private 
life, whence he re-emerged in 1832, speedily attaining the 
rank of colonel. He achieved great popularity by his 
victory over Gomez, the Carlist general, near Arcos, in 
November 1836, and after clearing La Mancha of brigands 
by a vigorous policy of suppression in 1838 he was 
appointed captain-general of Old Castile, and commander- 
in-chief of the army of reserve. In 1840, for the part he 
had taken at Seville in the insurrection against Espartero, 
he was compelled to take refuge in France, where, in con- 
junction with Maria Christina, he planned the expedition 
of 1843 which led to the overthrow of his adversary. In 
1844 he became prime minister, and was created field- 
marshal and duke of Valencia, but his policy was too 
reactionary to be tolerated long, and he was compelled to 
quit office in February 1846. He now held the post of 
ambassador at Paris, until again called to preside over the 
council of ministers in 1847 ; but misunderstandings with 
Maria Christina led to his resignation in the following year. 
His ministry succeeded that of O’Donnell for a short time 
in 1856-57, and he again returned to power for a few 
months in 1864-65. He once more replaced O'Donnell in 
July 1866, and was still in office when he died at Madrid 
on April 23, 1868. 

NARWHAL, an animal of the order Cetacea (see Mam- 
MALIA, vol. xv. p. 398), belonging to the genus Monodon, 
of which there is but one species known, M. monoceros 
of Linneus. It is included in the family Delphinidz or 
Dolphins, and closely resembles the Beluga or White 
Whale in all points of its structure except its dentition, 
which presents most anomalous characters. In the adult 
there are but two teeth present, both in the upper jaw. 
They lie horizontally side by side, and in the female they 
remain throughout life concealed in cavities of the bone, 
so that this sex is practically toothless. In the male the 
tight tooth usually remains similarly concealed and abor- 
tive, but the left is immensely developed, attaining a 
length equal to more than half that of the entire animal. 
In a narwhal 12 feet long, from snout to end of tail, the 
exserted portion of the tusk may measure 6 or 7 and occa- 
sionally 8 feet in length. It projects horizontally for- 
wards from the head in the form of a cylindrical or slightly 
tapering, pointed tusk, composed of ivory, with a central 
cavity reaching almost to the apex, without enamel, and 
with the surface marked by spiral grooves and ridges, 
running in a sinistral direction. Occasionally both left 
and right tusks are developed, in which case the direction 
of the grooves is not reversed, but the same in both. No 
instance has ever been met with of the complete develop- 
ment of the right tusk associated with a rudimentary con- 
dition of the left. In very young animals several small 
additional teeth, irregular in number and position, are 
present, but these usually disappear soon after birth. 

The head is rather short and rounded; the fore limbs or 
paddles are small and broad compared with those of most 
dolphins; and (as in Beluga) the median dorsal fin, 
found in nearly all other members of the group, is wanting 
or replaced by a low ridge. The general colour of the 
surface is dark grey above and white below, but variously 
marbled and spotted: with different shades of grey. 


295 


The narwhal is essentially an Arctic animal, frequenting 
the icy circumpolar seas, and but rarely seen south of 65° 
N. lat. Three instances have, however, been recorded of 
its occurrence on the British coasts, one in the Firth of 
Forth in 1648, one near Boston in Lincolnshire in 1800, 
while a third, which entangled itself among rocks in the 
Sound of Weesdale, Shetland, in September 1808, is 
described by Fleming in the Memoirs of the Wernerian 
Society, vol. i. Like most other cetaceans it is gregarious 
in its habits, being usually met with in “schools” or herds 
of fifteen or twenty individuals. Its food appears to be 
various species of cephalopods, small fishes, and crus- 
taceans. The purpose served in the animal’s economy by 
the wonderfully developed asymmetrical tusk—or ** horn,” 
as it is commonly but erroneously called—is not known. 
As it is present only in the male sex, no function essential 
to the wellbeing of the individual, such as the procuring of 
sustenance, can be assigned to it, but it must be looked 
upon as belonging to the same category of organs as the 
antlers of deer, and perhaps may be applied to similar pur- 
poses. Very little is, however, known of the habits of 
narwhals. Scoresby describes them as “ extremely play- 
ful, frequently elevating their horns and crossing them 
with each other as in fencing.” They have never been 
known to charge and pierce the bottom of ships with their 
weapons, as the swordfish, a totally different animal, often 
does. The name “Sea Unicorn,” sometimes applied to the 
narwhal, refers to the resemblance of its tusk to the horn 
represented as projecting from the forehead of the fabled 
unicorn, The ivory of which the tusk is composed is of 
very good quality, but, owing to the central cavity, is only 
fitted for the manufacture of objects of small size. The 
entire tusks are sometimes used for decorative purposes, 
and are of considerable, though very fluctuating, commer- 
cial value. (W. H. F.) 

NASH, Ricuarp (1674-1761), better known as “ Beau 
Nash,” was born at Swansea, 18th October 1674. He was 
descended from an old family of good position, but his 
father from straitened means had become partner in a glass 
business. Young Nash was educated at Caermarthen 
grammar school and at Jesus College, Oxford. He 
obtained a commission in the army, which, however, he 
soon exchanged for the study of law at the Middle Temple. 
* Here," it is said, “ke went to the very summit of second- 
class luxury,” and among “wits and men of pleasure” he 
came to be accepted as an authority in regard to dress, 
manners, and style. When the members of the Inns of 
Court entertained William III. after his accession, Nash 
was chosen to conduct the pageant. This duty he per- 
formed so much to the satisfaction of the king that he 
was offered knighthood, but he declined the honour, unless 
accompanied by a pension. As the king did not take the 
hint, Nash found it necessary to turn gamester. The 
pursuit of his calling led him in 1704 to Bath, where he 
had the good fortune almost immediately to succeed 
Captain Webster as master of the ceremonies. His quali- 
fications for such a position were unique, and under his 
conventional authority reforms were introduced which 
rapidly secured to Bath a leading position as a fashionable 
watering-place. He drew up a new code of rules for the 
regulation of balls and assemblies, abolished the habit of 
wearing swords in places of public amusement, induced 
gentlemen to adopt shoes and stockings in parades and 
assemblies instcad of boots, reduced refractory chairmen 
to submission and civility, and introduced a tariff for 
lodgings. "Through his exertions a handsome assembly- 
room was also erected, and the streets and public buildings 
were greatly improved. Nash adopted an outward state 
corresponding to his nominal dignity. He wore an 
immense white hat as a sign of office, and a dress adorned 
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with rich embroidery, and drove in a chariot with six greys, 
laced lackeys, and French horns. Notwithstanding his 
vanity and impertinence, the tact, energy, and superficial 
cleverness of Nash won him the patronage and notice of 
the great, while the success of his ceremonial rule, as shown 
in the increasing prosperity of the town, secured him the 
gratitude of the corporation and the people generally. 
When the Act of Parliament against gambling deprived 
him of an easy though uncertain means of subsistence, the 
corporation granted him a pension of six score guineas a 
year, which, with the sale of his snuff boxes and other 
trinkets, enabled him to support a certain faded splendour 
till his death on February 3, 1761. He was honoured with 
a public funeral at the expense of the town. 

A Life of Richard Nash, by Goldsmith, was published anony- 
mously at London in 1762, has been frequently reprinted, and is now 
included in the editions of Goldsmith’s collected works. See also 
London Magazine, vol xxxi., and a paper on ‘The Monarch of 
Bath” in Blackwood’s Magazine, vol. xlviii. 

NASH, Tuoxas (c. 1564-1601), poet, playwright, and 
pamphleteer, was one of the most notable literary 
celebrities in the brilliant last decade of the reign of 
Elizabeth. The exact years of his birth and death have 
not been ascertained ; but from the fact that he proceeded 
B.A. (St John's, Cambridge) in 1585 it has been con- 
jectured that he was born about 1564, and his death was 
lamented in an epigram by Fitzgeoffrey in 1601. He tells 
us himself that his birthplace was Lowestoft. It would 
seem from a passage in one of his pamphlets that he 
travelled in Italy after leaving Cambridge, and then he 
followed the example of Greene and Marlowe, his fellow 
Cantabs, in trying to make a living by literature in 
London. Nash was really a journalist born out of due 
time; he frequently boasts of his power of writing “as 
fast as his hand can trot"; his style was brilliant and 
picturesque; he had a keen sense of the ridiculous, was 
quick in argument, and not without abundance of mis- 
cellaneous learning. In the circumstances, there being no 
market for his gifts, he fared like the other university 
wits who made the same premature venture at the time to 
* distil ink into gold,” struggled brilliantly for some years, 
and succumbed. It was as a “notable railer” both against 
individuals and against the vices and the absurdities of the 
time, as a man than whom none “used better or more 
bitter gall in ink,” that Nash made his reputation. His 
first effort was a preface to Greene’s Afenaphon, in 1587. 
In this he made boisterous ridicule, with the arrogance of 
youth and high spirits, of current literature, laughing 
especially at the bombast of Marlowe’s Z'amburlaine, and 
promised to follow up his attack with an Anatomy of 
Absurditie, which appeared in 1589. Meantime the 
Marprelate tracts gave him another opening for ridicule, 
into which he rushed joyously, publishing in quick succes- 
sion Plaine Percevall, Martin’s Montis. Mind, Pasquil in 
England, An Almond for a Parrot, Pasquil’s Apology. 
Then he edited Sidney’s poems, with a preface, in 1591. 
Pierce Penilesse, His Supplication to the Devill, published 
in 1592, at once shows his power as a gaily humorous 
critic of national manners and lets us into the secret of the 
hardness of his struggle to live by the pen. It seems to 
Pierce a monstrous thing that cautious brainless drudges 
and knaves wax fat “when as the seven liberal sciences 
and a good leg will scarce get a scholar brcad and cheese." 
A patron was what the man of letters wanted, and Pierce 
humorously begs for a trial, undertaking to make it worth 
a patron's while. Nash’s complaints of destitution in this 
tract are sometimes taken too literally ; 3t would seem that 
he had found a noble patron, and was living at his country 
seat in 1592, away from the plague in London, and writing 
his satirical masque Summers Last Will and Testament. 
In 1593 he tried his hand at a sermon, Christes Tears over 
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Jerusalem, a really eloquent composition. In the preface 
to this, “not basely fear-blasted, or constraintively over- 
ruled, but purely pacificatory,” he holds out the hand of 
friendship to Gabriel Harvey, with whom he had begun a 
match in personal abuse, recorded in D'Israeli's Quarrels 
of Authors. The overture was not accepted, and Nash 
resumed his “humorous objurgation" of the enemy. 
After Marlowe's death he put the unfinished tragedy of 
Dido in shape for the stage, but he had no portion of 
Marlowe's genius. In 1597 he was in trouble with the 
authorities for a play called the Jsle of Dogs, which has 
not been preserved. The author retired to Yarmouth, and 
there wrote his last work Lenten Stuf (1599), nominally 
* jn praise of a red herring,” but really a description of 
Yarmouth which would now make the fortune of a special 
correspondent. 

NASHUA, a city of the United States, in Hillsborough 
county, New Hampshire, on hilly ground at the confluence 
of the Merrimac and the Nashua, 40 miles north-north-west 
of Boston by the Boston, Lowell, and Nashua Railroads. 
In 1803 the site was “a sandy plain covered with pine 
trees” ; but after the formation of the Nashua Manufactur- 
ing Company in 1823 the village rapidly grew up, and 
by 1853 it was incorporated as a city. Its population 
increased from 10,543 in 1870 to 13,397 in 1880. The 
water-power of the Nashua river being rendered easily 
available by means of a canal 3 miles long and 8 
feet deep, constructed in 1825-26, a great variety of 
industrial establishments are situated in the city. Besides 
the sheetings, shirtings, prints, and flannels manufactured 
by the original Nashua company and its younger rivals, 
iron goods, locks, edge tools, bedsteads, carpets, shuttles, 
bobbins, shoes, cards, glazed paper, are all produced on a 
large scale. 

NASHVILLE, a city of the United States, capital and 
largest city of Tennessee, and seat of justice of Davidson 
county, stands on the Cumberland River (spanned there 
by a suspension bridge and a truss railway bridge with a 
“draw” 200 feet long), 200 miles above its junction with 
the Ohio, in 36° 10’ N. lat. and 86° 49’ W. long. Occupy- 
ing a site of considerable irregularity, and dominated by 
the hill (558 feet above the sea) on which the capitol is 
built, Nashville on the whole presents a picturesque and 
attractive appearance. The capitol is an imposing stone 
edifice, erected in 1845 at a cost of nearly $1,000,000, 
and surmounted by a central tower 206 feet in height. 
Other public buildings deserving mention are the court- 
house (1857), the market-house and city-hall (1855), the 
State penitentiary (1830), the State blind asylum (1850), 
the four universities, and two large female seminaries. 
Nashville University, incorporated as Davidson College in 
1785, as Cumberland College in 1806, and under its present 
name in 1825, now embraces three distinct schools,— 
Montgomery Bell Academy, Nashville Medical College, 
one of the largest in the Southern States, and the Normal 
College, established and endowed by the trustees of the 
Peabody Fund. Vanderbilt University was founded in 
1872 by six conferences of the Methodist Episcopal Church, 
South, and in 1873 was named after Cornelius Vanderbilt. 
of New York, who gave it $1,000,000. His son has given 
it about $250,000 additional. It has a fine group of 
buildings and 75 acres of land west of the city. In 1882 
it had 51 instructors and 603 students. Fisk University, 
established in 1866 for the education of men of colour, 
and widely known through the Jubilee Singers, had 18 
teachers and 424 students in 1882. The Tennessee 
Central (Methodist) College, likewise dating from 1866, 
is intended for coloured students, as is also the Roger 
Williams University (Baptist). The State library in the 
capitol had 27,000 volumes in 1882; and the Watkins 
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Institute library occupies a building erected in 1882 at a 
` eost of $130,000. Being the natural centre of a wide 
productive region, and well served by river and rail, Nash- 
ville has an extensive and rapidly growing trade, especially 
in cotton and tobacco. Its manufacturing establishments 
comprise three large cotton factories (34,000 spindles, 
700 hands in 1882), saw-mills, grist-mills, planing factories, 
carriage factories, extensive furniture factories, distilleries, 
paper-mills, cotton-seed-oil mills, and stove foundries. The 
population was 5566 in 1830, 10,165 in 1850, 16,988 
in 1860, 25,865 in 1870, and 43,350 in 1880. 

Settled in 1780, Nashville received incorporation as a town in 
1784 and as a city in 1806. It was not till 1843 that it became 
the capital of the State, though, with the exception of the period 
from 1815 to 1826, the legislature had met there from 1812. In 
February 1862 Nashville was evacuated by the Confederate General 
A. S. Johnston, and was held from that time by the Federal forces. 
The attempt made in December 1864 by the Confederate General 
Hood to recover the now strongly-fortified town resulted in the 
“battle of Nashville,” in which his army was completely routed 
by that of General G. H. Thomas. 

NASIK, or Nassick, a district in the Bombay presi- 
dency, India, between 19° 34’ and 20° 52’ N. lat., and 
between 73° 21’ and 75° 2’ E. long., bounded on the N. 
by Khándesh, E. by the Nizám's Dominions, S. by Ahmed- 
nagar, and W. by Thana (Tanna), with an area of 5940 
square miles. With the exception of a few villages in the 
west, the whole district is situated on a table-land from 
1300 to 2000 feet above sea-level. The western portion 
is hilly, and intersected by ravines, and only the simplest 
kind of cultivation is possible. The eastern tract is open, 
fertile, and well cultivated. The Sahyddri range stretches 
from north to south; the watershed is formed by the 
Chander range, which runs east and west. All the streams 
to the south of that range are tributaries of the Godavari. 
To the north of the watershed, the Girna and its tributary 
the Mosam flow through fertile valleys into the Tapti. 
The district generally is destitute of trees, and the forests 
which formerly clothed the Sahyádri hills have nearly dis- 
appeared ; efforts are now being made to prevent further 
destruction, and to reclothe some of the slopes. The 
district contains several old hill forts, the scenes of many 
engagements during the Mahratta wars. Nasik district 
became British territory in 1818 on the overthrow of the 
peshwá. The population in 1881 was 781,206 (Hindus 
683,579, Mohammedans 35,294). 

NAsIK, the chief town of the district (population 22,436), 
is situated on the Godávari, and is considered a place of 
great sanctity by Hindus, who make pilgrimages to its 
temples from all parts of India. Places of worship fringe 
both banks of the river, and even the bed of the stream is 
thickly dotted with temples and shrines. Nasik has brass 
and copper works, but commercially is of little more than 
local importance. 

NASIR KHOSRAU. Abú Muin-ed-din Nasir b. 
Khosrau, the first great didactic poet of Persia, was a 
descendant of the imám ‘Ali Rida, and was born, according 
to his own statement in one of his kasídas, 394 A.H. 
(1004 4.D.), at Kubádiyán, near Balkh in Khorásán. The 
first forty-two years of his life are obscure; we learn from 
incidental remarks of his that he was a Sunnite, probably 
according to the Hanafite rite, well versed in all the 
branches of natural science, in medicine, mathematics, 
astronomy, and astrology, in Greek philosophy, and the 
interpretation of the Koran; that he had a comprehensive 
knowledge of many other philosophic systems and religious 
creeds professed in the East; and that he was, withal, much 
addicted to worldly pleasures, especially to excessive wine 
drinking, the renunciation of which forms a prominent 
topic in his later odes. He had studied Arabic, Turkish, 
Greek, the vernacular languages of India and Sind, and 
perhaps even Hebrew ; he had visited Multán and Lahore, 
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and been—probably in an official capacity—an eye-witness 
of the splendid Ghaznavide court under Sultan Mahmúd, 
Firdousi’s patron, and his son Mas‘id. Later on he had 
chosen Merv for his residence, and was the owner of a 
house and garden there. When he first steps into the full 
light of history, in 437 a.m. (1045 A.D.), we see him in the 
position of a financial secretary and revenue collector of 
the Seljik sultan Toghrulbeg, or rather of his brother 
Jaghirbeg, the emir of Khorásán, who had conquered Merv 
in 1037. The introductory passages of the Safarndma, 
together with a number of verses in the above-mentioned 
kasida, which belongs to the same period, clearly 
manifest the peculiar state of mind in which Nasir was at 
that time. Like Faust he had fathomed the depth of all 
human knowledge, like him he had passed through the 
whirlpool of passions and sensual pleasures, he had tried 
to drown his doubts and troubles in the wine cup, and yet 
he had only grown more and more dissatisfied with 
himself; nothing could quench his ever-increasing thirst 
for a higher intelligence, for a more profound comprehen- 
sion of the Godhead, and the manifestations of the divine 
power in the universe. He had evidently reached the 
turning-point of his life, and, inspired by a heavenly voice 
(which he pretends to have heard in a dream), he abjured 
all the luxuries of life, and resolved upon a pilgrimage to 
the holy shrines of Mecca and Medina, hoping to find 
there the solution of all enigmas, and to return a 
thoroughly reformed man. The graphic description of 
this journey is contained in the Safarndma, a book that, 
quite apart from the personal interest we feel in the 
author, ranks high among the memoirs of travel as giving 
us the most authentic account of the state of the 
Mussulman world and the condition of Persia, Arabia, 
Syria, Palestine, and Egypt in the middle of the 11th 
century. The minute sketches of Jerusalem and its 
environs, moreover, are of the highest practical value, 
even at the present day, for our explorations in the Holy 
Land. During the seven years of his journey (1045-52 
A.D.) Násir visited Mecca four times, and performed all 
the rites and observances of a zealous pilgrim; but the 
fascinating influence of the Holy City upon his mind was 
greatly outweighed by that of Cairo, the capital of Egypt, 
and the residence of the Fátimite sultan Mostansir billáh, 
the great champion of the Shí'a, and the spiritual as well 
as political head of the house of “Ali, which was just then 
waging a deadly war against the 'Abbáside caliph of 
Baghdad, and the great defender of the Sunnite creed, 
Toghrulbeg the Seljuk. At the very time of Násir's visit 
to Cairo, the power of the Egyptian Fátimites was in 
its zenith ; Syria, the Hijáz, Africa, and Sicily obeyed 
Mostansirs sway, and the utmost order, security, and 
prosperity reigned in Egypt. Cairo appeared as an 
earthly paradise in Násir's eyes; he became, as his poems 
clearly indicate, thoroughly imbued there with Shia 
doctrines, and their successful introduction into his native 
country was henceforth the sole aim and object of his life. 
The hostilities he encountered in the propagation of these 
new religious ideas after his return to Khorasan in 1052 
and Sunnite fanaticism compelled him at last to flee, and 
after many wanderings he found a refuge in Yumgán, in 
the mountains of Badakhshán, where he spent as a hermit 
the last decades of his life, and gathered round him a 
considerable number of devoted adherents, who have 
handed down his doctrines to many following generations. 
The Dábistán (translated by Shea and Troyer, Paris, 1843, 
vol ii. p. 419 sg.) fixes his flight from Khorásán in 456 
A.H. (1064 A.D.), but there is strong evidence in some of 
his kasídas that this event took place some four or five 
years before that date; and as his death occurred in 481 
A.H. (1088 A.D.) he must have lived in his exile from 
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twenty-five to thirty years. 
“ Hujjat.” 

Most of Násirs lyrical poems were composed in his retirement, 
and their chief topics are—an enthusiastic praise of ‘AH, his 
descendants, and Mostansir in particular; passionate outeries 
against Khorásán and its rulers, who had driven him from house 
and home; the highest satisfaction with the quiet solitude of 
Yumgán; and utter despondency again in seeing himself despised 
by his former associates, and for ever excluded from participation 
in the glorious contest of life. But scattered through all these 
alternate outbursts of hope and despair we find precious lessons of 
purest morality, and solemn warnings against the tricks and perfidy 
of the world, the vanity of all earthly splendour and greatness, the 
folly and injustice of men, and the hypocrisy, frivolity, and 
viciousness of fashionable society and princely courts in particular. 
It is the same strain which runs, although in a somewhat lower 
key, through his two larger mathnawis or double-rhymed poems, 
the Rushandindma, or ** book of enlightenment,” and the Sa'ddat- 
náma, or ‘*book of felicity.” The former is divided into two 
sections: the first, of a metaphysical character, contains a sort of 
practical cosmography, chiefly based on Avieenna's theories, but 
requently intermixed both with the freer speculations of the well- 
known philosophical brotherhood of Basra, the Ikhwán-es-safá,! 
and purely Shitic or Isma‘ilitic ideas; the second, or ethical 
section of the poem, abounds in moral maxims and iugenious 
thoughts on man's good and bad qualities, on the necessity of 
shunning the company of fools and donble-faced friends, on the 
deceptive allurements of the world and the seeret snares of 
ambitious craving for rank and wealth. It concludes with an 
imaginary vision of a beautiful world of spirits who have stripped 
off the fetters of earthly cares and sorrows and revel in the pure 
light of divine wisdom and love. If we compare this with a 
similar allegory in Nasir’s diwan, which culminates in the praise 
of Mostansir, we are fairly entitled to look upon it as a covert 
allusion to the eminent men who revealed to the poet in Cairo 
the secrets of the Ismailitie faith, and showed him what he con- 
sidered the ‘‘ heavenly ladder " to superior knowledge and spiritual 
Bliss. The passage, thus interpreted, lends additional weight to 
the correctness of Dr Ethé's reconstruction of the date of the 
Rushandindma, viz., 440 A.11. (1049 A.D.), which, notwithstanding 
M. Schefer’s objections, is warranted both by the astronomical 
details and by the metrical requirements of the respective verses. 
That of course does not exclnde the possibility of the bulk of the 
poem having been composed at an earlier period; it only ascribes 
its completion or perhaps final revision to Nasir’s sojourn in Egypt. 

A similar series of excellent teachings on practical wisdom and 
the blessings of a virtuous life, only of a severer and more uncom- 
promising character, is contained in the Sa ádatnámo; and, judging 
from the extreme bitterness of tone manifested in the “‘reproaches 
of kings and emirs,” we should be inclined to consider it a protest 
against the vile aspersions poured ont npon Nasir’s moral and 
religious attitude during those persecutions which drove him at 
last to Yumgan. Of all the other works of our author mentioned 
by Oriental writers there has as yet been fonnd only one, the 
Zád-elmusá-firin (in the private possession of M. Schefer, Paris); 
and we can very well dismiss the rest as being probably just as 
apocryphal as Nasir’s famons autobiography (found in several 
Persian tadhkiras or biographies of poets) a mere forgery of the 
most extravagant description, which is mainly responsible for the 
confusion in names and dates in older accounts of our author. 


See Sprenger's Catalogue of the Libraries of the King of Oudh, 1854; H. Ethé, 
“Nasir Chusrau's Rushandindma,” in Z. D. M. G.. xxxiii, xxxiv., 1879-80; E 
Fagnan, “Le livre de la félicité,” in vol. xxxiv. of the same journal, 643-674; Ch. 
Schefer, Sefer Nameh, publié, traduit, et annoté, Paris, 1881 ; II. Ethé, in Göttinger 
Nachrichten, 1882, pp. 124-152, and Z. D. M. G., 1882, pp. 478-508. Fagnan in 
Journ. As., 7th ser., vol. xlii. p. 164 sq., and Rieu, Cat. Pers. MSS. in Br. Mus., 
concluded that the poet and the pilgrim were different persons. The opposite view 
was developed by Ethé. H. E.) 


NASMYTH, ALEXANDER (1758-1840), ey and 
landscape painter, was born in Edinburgh on September 
9, 1758. He studied at the Trustees Academy under 
Runciman, and, having been apprenticed as an heraldic 
painter to a coachbuilder, he, at the age of sixteen, 
attracted the attention of Allan Ramsay, who took the 
youth with him to London, and employed him upon the 
subordinate portions of his works. Nasmyth returned to 
Edinburgh in 1778, and was soon largely patronized as a 
portrait painter. He also assisted Mr Miller of Dalswinton, 
as draughtsman, in his mechanical researches and experi- 
ments; and, this gentleman having generously offered the 
painter a loan to enable him to pursue his studies abroad, 
he left in 1782 for Italy, where he remained two years. 


His “nom de plume” was 


1 Compare the Journal of the Asiatic Society of Bengal, 1848, vol. 
xvii, part 1, p. 501 sg., and part 2, p. 183 sq. 
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On his return he painted the excellent portrait of Burns, 
now in the Scottish National Gallery, so well known 
through Walker’s engraving. Political feeling at that 
time ran high in Edinburgh, and Nasmyth’s pronounced 
Liberal opinions, which he was too outspoken and sincere 
to disguise, gave offence to many of his aristocratic patrons, 
and led to the diminution of his practice as a portraitist. 
In his later years, accordingly, he devoted himself mainly 
to landscape work, and did not disdain on occasion to set 
his hand to scene-painting for the theatres. He has been 
styled, not unjustly, the “father of Scottish landscape 
art." His subjects are carefully finished and coloured, 
but are wanting in boldness and freedom. Nasmyth was 
also largely employed by noblemen throughout the country 
in the improving and beautifying of their estates, in which 
his fine taste rendered him especially skilful; and he was 
known as an architect, having designed the Dean Bridge, 
Edinburgh, and the graceful circular temple covering St 
Bernard’s Well, which stands near it. Nasmyth died in 
his native city on 10th April 1840. His youngest son, 
James, is the well-known inventor of the steam-hammer. 
His six daughters all attained a certain local reputation as 
artists, but it was in his eldest son, Patrick, that the 
artistic skill of his family was most powerfully developed. 
For an interesting account of the Nasmyth family see 
James Nasmyth’s Autobiography, 1883. 

NASMYTH, Patrick (1787-1831), the eldest son of 
Alexander Nasmyth, was born at Edinburgh on January 
7, 1787. Having studied under his father, he went to 
London at the age of twenty, and soon attracted attention 
as a clever landscapist. He was a diligent student of the 
works of Claude and Richard Wilson, and of Ruysdael 
and Hobbema, upon whom his own practice was mainly 
founded. His most characteristic paintings are of English 
domestic scenery, full of quiet tone and colour, and detailed 
and minute expression of foliage, and with considerable 
brilliancy of sky effect. They were executed with his left 
hand, his right having in early life been injured by an 
accident. He died at Lambeth, August 17, 1831, during 
a thunderstorm, which at his own request he had been 
raised in bed to contemplate. 

NASSAU, now forming the bulk of the government 
district of Wiesbaden, in the Prussian province of Hesse- 
Nassau, was till 1866 an independent and sovereign duchy 
of Germany, consisting of a compact mass of territory, 
1830 square miles in area, bounded on the S. and W. 
by the*Main and Rhine, on the N. by Westphalia, and 
on the E. by Hesse. This territory is divided into two 
nearly equal parts by the river Lahn, which flows from 
east to west into the Rhine. The southern half is almost 
entirely occupied by the Taunus Mountains, which attain 
a height of 2900 feet in the Great Feldberg, while to the 
north of the Lahn is the barren Westerwald, culminating 
in the Salzburgerkopf (2000 feet) The valleys and low- 
lying districts, especially the Rheingau, are very fertile, 
produeing abundance of grain, flax, hemp, and fruit; but 
by far the most valuable product of the soil is its wine, 
which includes several of the choicest Rhenish varieties 
(Johannisberger, Marcobrunner, Assmannshauser, &c.). 
Nassau is one of the most thickly wooded regions in 
Germany, about 42 per cent. of its surface being occupied 
by forests, which yield good timber and harbour large 
quantities of game. The rivers abound in fish, —the salmon 
fisheries on the Rhine being especially important. There 
are upwards of a hundred mineral springs in the district, 
most of which formerly belonged to the duke, and afforded 
him a considerable part of his revenue. The best-known 
are those of Wiesbaden, Ems, Soden, Schwalbach, Schlang- 
enbad, Geilnau, and Fachingen. The other mineral 
wealth of Nassau includes iron, lead, copper, building 
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stone, coals, slate, a little silver, and a bed of malachite. 
Its manufactures, including cotton and woollen goods, are 
unimportant, but a brisk trade is carried on by rail and 
river in wine, timber, grain, and fruit. There are few 
places of importance besides the above-named spas ; Höchst 
is the only manufacturing town. Wiesbaden, with 50,238 
inhabitants, is the capital of the government district as it 
was of the duchy. In 1864 the duchy contained 468,311 
inhabitants, of whom 242,000 were Protestants (including 
the reigning house), 215,000 Roman Catholics, and 7000 
Jews. The ecclesiastical jurisdiction was in the hands of 
the Protestant bishop of Wiesbaden and the Roman 
Catholic bishop of Limburg. Education was amply pro- 
vided for in numerous higher and lower schools." The 
annual revenue of the dukedom was about 4,000,000 
guldens (£400,000). It furnished a contingent of 6000 
men to the army of the German Confederation. 


During the Roman period the district enclosed by the Lahn, the 
Main, and the Rhine was at first oceupied by the Mattiaci and then 
by the Alemanni. The latter were subdued by the Franks under 
Clovis in 496, and at the partition of Verdun in 843 the country 
became part of the Eastern or German empire. Christianity seems 
to have been introduced in the 4th century. The founder of the 
house of Nassau is usually recognized in Count Otho of Laurenburg, 
brother of King Conrad L, who flourished on the banks of the 
Lahn in the 10th century. His successors afterwards took the title 
of counts of Nassau, from a castlo which they erected on a steep hill 
overlooking the Lahn, and in 1192 transferred their allegiance from 
the archbishop of Treves to the emperor of Germany. In 1255 
Walram and Otho, the two sons of Count Henry the Rich, divided 
between them their paternal inheritance, which had in the mean- 
time been steadily increasing, and founded the two Nassovian 
dynasties which have flourished down to our own times. 

The fortunes of the Othonian or younger branch have been the 
more brilliant, but belong properly to the history of Holland. In 
1564 Count William of Nassau, the hero of the Dutch war of inde- 
pendence, succeeded to the principality of Orange, which furnished 
the historical title of himself and his descendants. The house is 
now represented by the king of the Netherlands. 

Adolf of Nassau, the son of the founder of the elder or Walram 
line, and progenitorof the dukes of Nassau, became emperor of 
Germany in 1292, but was defeated and slain in 1298 by his rival 
Albert of Austria. In 1366 the head of the house was created 
a prince of the empire, and the Reformation was introduced in 
the second half of the 16th century. The territories of the house 
of Walram were frequently partitioned among various branch lines, 
few of which perpetuated themselves beyond a few generations. 
At the beginning of the 19th century we find two lines still 
flourishing—Nassau-Ufingen and Nassau-Weilburg. Both these 
joined the Rhenish Confederation in 1806, and the prince of Nassau- 
Ufingen, as head of his family, received the ducal title from the 
hands of Napoleon. After the battle of Leipsic both princes threw 
in their lot with the allies. In 1816 the duke of Nassau-Ufingen 
died, and the prince of Weilburg succeeded to the whole of the 
Nassovian territory, with the title of duke of Nassau. 

This prince had already, in 1814, granted his subjects a limited 
constitution, providing for two representative chambers on a landed- 
property basis, and this came into force in 1818. The estates, 
however, came almost at once into collision with the duke on the 
question of the ducal domains, and the dissensions arising from this 
source were not compromised till 1834. Iu 1835 the duchy took an 
important step in the development of its material prosperity by 
joining the Zollverein. In 1848 Duke Adolf was compelled to yield 
to the temper of the times and grant a more liberal constitution, 
with a single chamber elected by universal suffrage ; but the follow- 
ing years witnessed a series of reactionary measures which reduced 
matters to their former unsatisfactory condition. The duke adhered 
steadfastly to his Conservative principles, while his people showed 
their sympathies by returning one Liberal chamber after another. 
In 1866, though the chambers refused a vote of credit for military 
purposes, the duke espoused the cause of Austria, and in doing 
so sealed the fate of his duchy. A little later he was a fugitive 
before the Prussian troops, and on October 3d, 1866, Nassau was 
formally incorporated with the kingdom of Prussia. 

The little town of Nassau, on the right bank of the Lahn, 15 
miles above Coblenz, is interesting as the birthplace of the cele- 
brated Prussian statesman, Baron Stein. Adjacent are Burg Stein, 
his ancestral seat, and Burg Nassau, the cradle of the Nassovian 
dukes. Nassau is said to have existed as early as the 8th century 
under the name of Nasonga. Population (1880) 1786. 


.See Schliephake, Geschichte von Nassau, 1866-76; Arnoldi, Geschichte von 
Nassau-Oranien ; the Annals of the ‘* Verein für Nassanische Alterthumskunde 
nud Gesehichtsforsehung"; Daniel, Handbuch der Geographie, 5th ed., 1881. 
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NASSAU, the capital of New Providence, and seat of 
government of the Bahama Islands, 25° 5’ 36" N. lat., 77° 
21’ 15” W. long. At one time the town was noted as a 
great rendezvous for pirates. Its harbour, admitting 
vessels drawing 12 feet, acquired much importance during 
the blockade of the southern ports in the American War. 
The population of Nassau, principally negroes and coloured 
people, is about 8000, out of the total island population 
of 11,653. Nassau extends for 3} miles along the north 
shore. It is a very pretty town, celebrated for its healthy 
climate, and resorted to for sea-bathing by visitors from 
America. It has a Government house, a plain stone cathe- 
dral, and several churches and chapels, and is a military 
station and a bishop’s see. Numbers of the inhabitants 
support themselves by looking after wrecks. Preserved 
fruit in tins is exported, also woods, fruit, sponges, 
salt, &c. 

NASTURTIUM. Thecommon water-cress (.V. officinale), 
so largely used as a salad, may be taken as a representative 
of this genus of Cruciferz,—a genus characterized, for the 
most part, by pinnately divided foliage, white or yellow 
cruciform flowers, and long pods with a double row 
of seeds. The embryo root is folded up along the 
edges of the cotyledons, accumbent. Four species are 
British, but the only one cultivated is the JV. officinale. 
Its flavour is due to an essential oil containing sulphur, 
its antiscorbutic properties to the presence of iodine, iron, 
and phosphates. Although now so largely consumed, it 
does not appear to have been cultivated in England prior 
to the present century, though in Germany, especially near 
Erfurt, it had been grown long previously. The plants 
are grown in shallow water in rows parallel to the direc- 
tion of the current, and from 5 to 7 feet apart. It is 
essential that the water be free from impurity, especially 
sewage. To avoid this latter contingency cresses are 
sometimes grown in a north border, the soil being kept 
constantly moist; or they may be grown in pots in a 
frame or greenhouse, the pots being placed in a saucer of 
water, and the plants frequently watered. This plan was 
introduced by Mr Shirley Hibberd, and when the requisite 
attention is given is highly successful when commercial 
considerations are not a matter of primary importance. 
The name Nasturtium is also applied in gardens, but in- 
correctly, to the species of Z'ropxolum. 

NATAL, a British colony on the south-east coast of 
Africa, situated nearly between 29° and 31^ S. lat. and 
29° and 32° E. long., is bounded on the N.E. by Zululand 
and the Transvaal, on the S.E. by the Indian Ocean, on 
the N.W. by the Orange Free State and the Transvaal, 
and on the S.W. by Basutoland, Griqualand East, and the 
country of the Pondas. It is of an irregular diamond 
shape, with a length of about 270 miles from north to 
south, and a breadth of 170 miles from east to west. The 
extent of sea-coast is about 150 miles, and its area 1s about 
17,000 square miles, or 11,000,000 acres (one-third of the 
size of England). 

For several miles northward from the Bluff at Durban 
the coast is low, but well wooded, and broken in several 
places by the mouths of rivers and streams; to the south 
of the Bluff it is of moderate elevation near the sea, the 
hills rising inland to a considerable height. Rich in 
verdure, and in the wet season clothed with bright green 
grass and clumps of trees and bushes, and diversified by 
numerous streams, the landscape indicates a country of 
great fertility of soil From the coast to the western 
boundary of the colony the land rises by terraces or 
plateaus to an elevation of at least 4000 feet above the 
sea-level. For about 15 miles inland it is broken and 
hilly and thickly covered with long grass, and in some 
parts studded with jungly bush and clumps of palm, 
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euphorbia, and mimosa. For some 30 miles farther inland 
the more elevated but less broken land loses all tropical 
character, and presents large tracts of good pasturage, but 
with scarcely any bush or wood. Beyond this district, 
at an ever-increasing elevation, the country, still hilly and 
undulating, opens out in many places into more extensive 
grass plains, generally denuded of bush or wood, although 
in some localities and in the ** kloofs? with a south-eastern 
aspect are dense clumps of forest trees netted over in 
many instances with ferns ; the western boundary of these 
rising lands 1s the Drakensberg mountain-range, which has 
an altitude of some 3000 or 4000 feet above the country 
at its base, and an absolute maximum altitude of 10,350 
feet above sea-level. Apart from the Drakensberg range, 
the country, though hilly and much broken, has no 
mountains of note; many large hills, however, with 
flattened tops (table mountains) stand out singularly high 
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Map of Natal. 
above the surrounding country, presenting a peculiar ap- 
pearance to one unaccustomed to South-African scenery. 

The colony is well watered throughout, but none of the 
streams are navigable, and all have bars at their entrances; 
attempts are being made to form harbours at the mouths 
of the Umkomanzi and the Umzimkulu to the south of 
Durban. The Umgeni, about 12 miles from Pietermaritz- 
burg, has a sheer fall of about 360 feet, and when it is 
flooded the rush of its waters is a magnificent. spectacle. 
The harbour or port of Natal at Durban (strictly 
D’Urban), the only natural one in the colony, consists of 
an outer bay or roadstead, which has a fair anchorage, and 
an inner bay; at the entrance of the latter is a deepwater 
channel, where ships of large tonnage can be safely moored, 
but a sand bar at its entrance restricts the passage of large 
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ships to the highest tides, and in rough weather renders 
communication with the outer bay quite impracticable. 
This bar varies constantly throughout the year, and prob- 
ably is influenced by the Agulhas stream and other oceanic 
currents. Much money has been spent on works for the 
removal of the bar, without any good result, but other 
plans are now being adopted, with every hope of success. 
When this obstacle is removed Natal will possess one of 
the best harbours on the south-east coast of Africa. 
Climate. —The summer or hot rainy season lasts from 
October to March inclusive, and the six remaining months 
form the winter or cold dry season. The following are the 
average temperatures for the three hottest and three coldest 
months of the year, taken from observations at Durban, 
Pietermaritzburg, and Byrne extending over ten years:— 


Highest. Lowest. Mean. 
December, January, and February..... _ 97°5 53:8 R2. 
June, July, and August .................. 83:4 31:9 567 


In the summer months cloudy afternoons with thunder- 
storms are frequent, and the accompanying rains are very 
cool and refreshing. Within 30 miles of the coast fires 
in dwellings are seldom required throughout the coldest 
months of the year. The rainfall averages 33:50 inches ; 
it is heaviest in the summer months, but in June and July 
it frequently happens that there is no rain at all over a 
large portion of the colony. From July to December the 
upper districts are occasionally subject to hot winds, during 
which all vegetation droops as if dying, and languor 
and depression affect all animal life; but these seldom 
reach to within 20 miles of the coast. Violent hailstorms 
are not frequent, but hailstones have occasionally killed 
fowls, dogs, and goats, and in some instances have cut 
through iron roofing. 

Geology.—Along the coast belt there are evidences of 
comparatively recent upheaval The high land of the 
colony rests on granite, trap, and sandstone, the last of 
the Old Silurian type. Sandstone of à more recent epoch, 
well suited for building purposes, is sometimes met with. 
As a rule these fundamental rocks are found under thick 
beds of shale, the surface being of the most varied descrip- 
tion, and never of the same quality over any very extensive 
area. The soil on the coast is mostly sandy loam, except 
where the valleys have alluvial deposits from disintegrated 
shales and erupted rocks. In the uplands the deep light, 
heavy black, and fine red loams are distributed over beds 
of clay, ironstone, or granite in areas of varying extent. 
Ironstone is to be met with in great quantities, Coal of 
several qualities exists in the Klip River county, with 
seams varying from 4 to 10 feet in thickness; analysis 
and experiment have shown it to be very suitable for loco- 
motive and general steam purposes. Some descriptions of 
it are well suited for gas, and nearly all of it will make 
good household coal. The area of the available coal-field 
is some 1350 square miles, and at a moderate computation 
the mines contain 2,000,000,000 tons of serviceable coal. 
In association with these seams of coal very valuable iron 
ore has been discovered. Vast deposits of fine white and 
yellow crystalline marbles have recently been found about 
6 miles inland from the mouth of the Umzimkulu river. 
Slight indications of copper have been met with. In the 
extreme north are some mineral springs which have a 
temperature of about 130° Fahr., and are considered to 
possess medicinal qualities. 


Flora. —Tho chief forms of plants peeuliar to Natal are the liane 
and mimosa along the coast, and the orchid, aloe, pothos, liliaceous, 
and fern forms in the upland districts. The heaths and proteads 
common at the Cape of Good Hope are seldom if ever found in Natal, 
but almost any varieties of the flora of semi-tropical and temperate 
countries that are introduced attain perfeetion. The indigenous 
timber trees, mostly found in isolated clumps and in somewhat 
inaceessible situations, are principally the yellow wood (Podocarpus 
elongatus), sneezewood (Ptcrorylon utile), stinkwood (Oreodaphne 
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bullata), black ironwood (Olea laurifolia), white ironwood (Vepris 
lanceolata), and the mangrove (Rhizophora); all are very useful 
woods, and the yellow wood, sneezewood, stinkwood, and ironwood 
when polished have grain and colour equal to maple, walnut, and 
ebony. The ‘‘rooibesje,” red pear, and milkwood trees are used 
for boatbuilding. The Australian Eucalyptus and Casuarina in 
great variety, and many other imported trees, including syringas, 
wattles, acacias, willows, pines, cypress, cork, and oak all thrive 
when properly planted and protected from grass fires. 

Fauna.—The herds of elephants which roamed in the coast bushes 
in 1837 have disappeared, and the roar of the lion is no longer to 
be heard in the uplands, The hippopotamus is very scarce, and 
nearly all, if not all, the buffalo and quagga have crossed over into 
Zululand. Leopards or tigers and tiger cats (all called by the 
natives ‘“‘ingwe”), and hyenas and wild dogs (Canis pictus) of 
different species, are still found in or about bush jungles and forest 
clumps; elands (Antilope oreas) are preserved on some estates, and 
there are at least ten distinct species of antelope. Ant-eaters 
(Oryeteropus capensis), porcupines, rock rabbits, hares, and cane rats 
are common in different localities. Baboons (Cynocephalus por- 
carius) and monkeys of different kinds frequent the mountains and 
rocky kloofs and bush and timber lands. The birds of Natal are of 
many species; some have beautiful plumage, but none of them, with 
the exception of the canary, are to be considered as songsters. The 
crocodile is to be found at the mouths of all rivers, and for a certain 
distance inland from the sea. Of snakes there are about forty dis- 
tinct species or varieties. The most dreaded by the natives are 
called ‘‘imamba,” of which there are at least cight different kinds ; 
these snakes elevate and throw themselves forward, and have been 
known to pursue a horseman. One sort of imamba, named by the 
natives **indhlondhlo," is crested, and its body is of a bright flame 
colour. The sluggish puff-adder (Clotho arietans) is common and 
very dangerous. <A hooded snake (Naja hemachates), the ** imfezi” 
of the natives, is dangerous, and spits or ejects its poison ; and 
besides this there area few other varieties of the cobra species, The 
largest of the serpent tribe, however, is the python (Hortulia nata- 
lensis), called **inhlwati" by the natives; its usual haunts are by 
streams amongst rocky boulders and in jungles, and instances are 
recorded of its strangling and crushing adult natives. Insects 
abound in great numbers, the most troublesoine and destructive 
being the tick (Zxodes natalensis), which infests the pasturage, and 
the white ant (Termes mordax). Occasionally vast armies of cater- 
pillars make a sudden appearance and advance over large tracts of 
country, devouring all vegetation in their line of march. ‘The fish 
moth, a steel-grey slimy active fish-shaped insect, is found in every 
house, and is very destructive in the wardrobe and library. Fish 
of excellent quality and in great quantities abound on the coast. 
Prawns, crayfish, and oysters are also obtainable, and turtle 
(Chelonia mydas) are frequently captured. Little attention, how- 
ever, has been given to deep-sea fishing, and the only fishermen are 
the coolies, who use nets al the beach. The natives (Zulus) as 
a rule will not touch fish. Freshwater scale-fish are mostly full of 
bones, but fine eels and barbel are plentiful in the rivers. 

Agriculture. —The chief crop is maize, known in South Africa as 
** meallies," its grain constituting the principal food of about seven- 
cighths of the population. Maize, indeed, and Kaffre corn (Sor- 
ghum Caffrorum), with pumpkins and sweet potatoes (Convolvulus 
Batatas), **imphee" or **imfi" (Sorghum saccharatum), and tobacco 
are about the only crops raised by the natives. The European 
farmers in the uplands, by irrigating the land in the winter months, 
produce wheat of very fair quality, but not in sufficient quantity to 
supply the demands of the colony. Oats, barley, and other grains 
grow readily ; and nearly all European vegetables yield fair crops 
in suitable localities, Arrowroot succeeds well on the coast, and is 
an article of export. Some years ago coffee and cotton had the 
attention of the planter, but both are now neglected. Rice has been 
cultivated by some farmers, but not to any great extent. Tobacco 
flourishes luxuriantly wherever there is good soil, but the difficulties 
in the way of curing and manufacturing it prevent its being at 
present an article of export. The cultivation and manufacture of 
sugar have attracted most attention of late ; sugar, indeed, with its 
products is the principal staple produced in and exported from Natal. 
The capsicum for cayenne pepper, and ground-nuts (Arachis 
hypogea) for oil, are also grown for exportation. Tea has been cul- 
tivated of late by some few planters on the coast, and promises ere 
long to be grown on a much larger scale. There are but few 
indigenous fruits, the principal being the Natal orange (a species 
of Strychnos), the Natal plum or **amatungula " (Ardutnia grandi- 
Jora), the Kei apple (Aberia caffra), Cape gooseberry (Physalis 
pubescens), and the Kaffre fig, the fruit of the Urostigma natalensis. 
Many subtropical fruits, however, and fruits of European culture 
thrive well in Natal. 

Stock. —Previous to 1855 large and numerous herds of cattle pas- 
tured over the whole country, but in that year ‘‘lung-sickness,” an 
epidemic of the nature of pleuro-pneumonia, broke out with great 
virulence, and scarcely 4 per cent. of the animals attacked recovered. 
Lung-sickness and ‘‘red water" still claim many victims annually, 
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and are the constant dread of the stock farmer. ‘‘ Horse sickness,” 


à form of anthrax, is very fatal to horses, especially in wet summers. 
The following figures give approximately the number of the several 
E of stock belonging to Europeans and natives respectively in 


Stock Europeans. Natives. 
Horned Canle.. eeereve rete tete er e re e ENTE TIE TEES 110,716 879,569 
JIOPSOST c ieees sacer 17,261 15,915 
Mules and donkey 1,121 nil, 
Angora goats....... 70,589 nil. 
Other goats... 6,159 166,477 
IET ce HORT E a is 10,809 5,554 
SHOeDIGNOOISBeabilg)...e-eeeeeseseeer aeos ee he e e ree 410,353 600 
Sheep (not wool-bearing) .......... e eese eene een een ene i 1,821 24,509 


The cattle consist principally of the Zulu, Africander, and Father- 
land breeds, but recently some English shorthorns and other 
improved stock have been introduced. Ostriches also are farmed for 
the sake of their feathers, but as yet this industry has not succeeded 
so well in Natal as in the Cape Colony. 

Commerce.—The staple productions of Natal have increased with 
the introduction of the sugar-cane, and sugar and rum are the 
principal articles of native produce exported. Wool, arrowroot, 
and feathers are also the outcome of local industry, but the exports 
of greatest value and importance are the wool and hides of the 
Transvaal and the Orange Free State, and feathers, ivory, and 
skins from the interior, which are shipped at Durban. The value 
of Natal sugar produced in 1856 was stated at £483, and in 1881 at 
£172,937. The principal imports in 1882 (total value £2,213,538) 
were clothing, cotton and woollen goods, haberdashery, leather 
manufactures, iron and ironmongery, spirits, oilman's stores, and 
flour, aud the chief exports (£731,809) were wool, sugar, hides, 
ostrich feathers, and Angora hair,—by far the greater part of the 
imports (£1,784,345) and exports (£595,744) being received from 
and shipped for the United Kingdom. 

Revenue and Expenditure.—lhe increase in the revenue and 
expenditure in thirty years is shown as follows :— 


Year. Revenue. Expenditure. 
1852 £27,158 £24,876 
1862 98,086 83,886 
1872 180,498 132,978 
1882 496,783 489,113 


The revenue is principally derived from customs duties, native hut 
taxes, transfer dues on land sales, and excise. The public debt of 
the colony on the 31st December 1882 was £2,101,500, with a 
sinking fund towards its redemption of £153,597. 

Roads and Telegraphs. — Until very recently all goods and 
produce were conveyed in ox-waggons carrying from 3 to 5 tons 
weight. These had to travel on roads sometimes little better 
than tracks worn by traffic, and frequently impassable during wet 
weather; and for some years before the breaking out of the Zulu 
War (1879) the average cost of carriage was as high as eighteen- 
pence per ton per mile. Now, however, three lines of railway have 
been opened,—one of 78 miles from the port at Durban to Pieter- 
maritzburg, another from Durban 20 miles north to Verulam 
through the sugar lands in that district, and a third 7 miles south- 
ward to the sugar estates by the Isipingo river. These alone have 
cost the colony about £1,250,000. An additional line, of 118 
miles, to cost about £1,180,000, is in process of construction from 
Pietermaritzburg to Ladysmith, and will no doubt be at once carried 
on to connect with the railways of the Orange Free State. The 
telegraph between Natal and the Cape Colony was opened in 1878, 
and in the following year telegraphic communication by way of 
Lorenzo Marques was extended to England. Branches of telegraph 
are also carried direct from Natal into the Transvaal and the Orange 
Free State. 

Government.—The colony was annexed as a district to the Cape 
Colony in August 1845, but in November of the same year it was 
made a separate government, to be administered by a lieutenant- 
governor under the general control of the governor of the Cape 
Colony. At first the lieutenant-governor and an assistant council of 
four chief officials formed the executive, whilethe legislative council 
consisted of the lieutenant-governor and three pud officers. 
In 1856 Natal became wholly independent of the Cape, and the 
legislative council was made to consist of sixteen members, twelve 
elective and four non-elective. In 1869 the lieutenant-governor 
was empowered to nominate two elective members of the legislative 
council as members of the executive council. In 1878 the number 
of members was increased to twenty, fifteen being elective and five 
non-elective, and in 1875 eight nominee members wereadded. The 
colony is now administered by a governor, the promotion from 
lieutenant-governor being made 28th January 1882; and by law 
No. 1, 1883, the legislative council consists of thirty members, 
twenty-three of whom are elective and seven non-elective, two of 
the latter holding office during the royal pleasure. The executive 
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council has been further increased by two nominees not officers of 
the Government. The qualification for voters is the possession 
of freehold property worth £50, the occupation of property at an 
annual rental of £10, or an income of £96 per annum after three 
years’ colonial residence. All voters are legally eligible as mem- 
bers. Boroughs or towns having 1000 inhabitants or upwards can 
form themselves into corporations for the supervision of their own 
municipal affairs, and townships or villages under certain conditions 
can frame local bye-laws. 

Law and Justice.—The Roman-Duteh law by special enactment 
prevails within the colony, in addition to which are a number of 
ordinances and laws enacted by the local legislature, mostly founded 
upon imperial statute law. The law of evidence is the same as that 
of the courts of England. It has not been thought practicable as 
yet to bring the native population under the same laws as govern 
the colonists of European descent; but in 1848 the natives had 
their own laws confirmed by letters patent, except so far as these 
might be repugnant to the general principles of humanity as recog- 
nized throughout the civilized world; and they were codified and 
reduced into writing in 1878. Crimes amongst natives, with some 
few exceptions, are, however, tried by the ordinary courts. Special 
laws also have been passed for the benefit of the coolie immigrants. 
The administration of justice is conducted by a supreme court, and 
by the courts of the resident magistrates. The three judges of the 
supreme court, one of whom is chief-justice, sit in Pietermaritzburg 
in banco every alternate month, and during the other months 
circuit courts are held at Durban and in other towns. "There isa 
vice-admiralty court, of which the chief-justice of the supreme court 
is judge and commissary. In addition to these are courts for the 
adjudication of cases under native law with right of appeal to the 
native high court, which sits under its own special judge assisted 
by assessors if need be; and from this high court appeal can be 
had toa court of which the chief-justice of the colony, the secretary 
for native affairs, and the judge of the native high court are judges. 
An appeal lies from all inferior courts to the supreme court, and in 
suits where the subject-matter in dispute is of the value of £500 an 
appeal can be had from any final judgment of the supreme court to 
the privy council. 

Education and Religion.—In 1861 there were two collegiate 
institutions endowed in Natal, the one for Pietermaritzburg and 
the other for Durban, but little more was dono as regards educa- 
tion until the education laws came into force in 1878, when a 
council of education was created to administer funds voted by the 
legislative council for scholastic purposes and to control all matters 
connected with the establishment and working of the public schools 
of the colony. Most of the religious bodies have good schools in 
their several parishes or districts ; and public libraries and other 
literary institutions are to be found not only in Pietermaritzburg 
and Durban but in the principal towns and villages. Natal was 
erected into a see in 1853, with its cathedral in Pietermaritzburg. 
Proceedings were taken agaiust Dishop Colenso (who died June 20, 
1883) on certain charges of heresy, and judgment given against 


him by the South-African bishops in 1863; and this led eventually | 


to the formation of a separate seein the colony. On the 25th Janu- 
ary 1869 the bishop of Maritzburg was consecrated at Cape Town ; 
he is a suffragan of the bishop of Cape Town, and has his cathedral 
church also in Pietermaritzburg. The Wesleyan Church has a very 
strong staff of clergy and local preachers in the colony, whilst the 
Congregational Church, the Dutch Reformed Church, the Presby- 
terian Church, and the Roman Catholic Church are all represented. 
At the stations of the Berlin, Free Chureh of Scotland, American 
Zulu, Hanoverian, Norwegian, and Trappist missions, great efforts 
are made to evangelize and train the natives and coolies. 

Population. —The total population is about 380,000, of whom 
about 30,000 are whites, 20,000 Indian coolies, and 330,000 
natives, mostly descendants of early refugees from Zululand. Of 
the white population about one-fifth are of Dutch extraction, and 
are chiefly resident in the Umvoti, Weenen, Klip River, and New- 
castle divisions. Most of the coolies are located on tho coast lands 
amongst the planters, who without their assistance would find all 
field and manufacturing operations impossible, as the natives can- 
not be depended on for continuous or skilled work. 

History.—The country was discovered by Vasco da Gama, who 
sighted the Bluff headland at the entrance to the bay forming the 
present port at Durban on Christmas Day in 1497, and so named 
the country Terra Natalis. From that date little is recorded until 
the survivors of the crew of the Dutch ship ‘‘Stavenisse,” wrecked 
on the coast in 1686, gave their report of the country and its 
inhabitants. In 1721 the Dutch formed a settlement, but it was 
soon abandoned. Subsequently, about 1810, it would seem that 
Chaka, chief of the Amazulu, swept with his warriors through the 
whole of Natal and the adjoining territories, destroying all males, 
and making booty of the cattle and women. One tribe, the Ama- 
tuli, however, after offering resistance to the invader, retreated into 
the dense bush near the Bluff and were amongst the few aborigines 
when the Dritish took possession of the country. In 1824 Lieu- 
tenant Farewell and about twenty companions landed in Natal 
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with the view of colonizing it, and for that purpose entered into a 
treaty with Chaka. Some four years after their arrival, however, 
Chaka was murdered by his brother Dingaan, and the settlement 
was broken up. In 1885 another British officer, Captain Allen 
Gardner, got permission from Dingaan to introduce missionaries 
into the country, and at once formed the township of Durban, at 
the port where there were still a few English settlers. In 1837 
several Dutch farmers made an exodus from the Cape Colony, and 
one of their leaders, Pieter Retief, with the assistance of the Rev. 
Mr Owen, who had been for some time a resident missionary at 
Dingaan's own head kraal, obtained from Dingaan a cession of the 
whole territory of Natal. Immediately after the conclusion of the 
treaty hetief and his followers were treacherously murdered, and 
the attempt was made to extirpate the Boers throughout the 
length and breadth of the land. The latter with their firearms 
eventually proved more than a match for their numerous assailants, 
and joining Mpanda, who had rebelled against his brother Dingaan, 
utterly routed Dingaan's army on the banks of the White Umvolozi 
in 1840, and drove him to the Amaswazi country, where he was 
shortly after assassinated. Natal became a British colony on 8th 
August 1843, and, owing no doubt,to the fame of the security and 
protection to be found under the British flag, large accessions were 
at once made to the native population by refugees from the several 
surrounding tribes. Since 1843 the colony has made rapid progress; 
the native tribes asa rule have been loyal, and, although occasional 
reports from Zululand have alarmed the colonists, it has very 
seldom been found necessary to send out the volunteer forces on 
conmando. Any tendency to insubordination on the part of the 
resident natives has always been quickly suppressed, and a spirit of 
disaffection has never become general. In 1879 the colony became 
the base of operations against the Zulu king Cetywayo, and in 1881 
it was fora short time invaded by the Transvaal Boers in connexion 
with the fighting which arose out of the annexation of the Trans- 
vaal in 1877. 


Authorittes.—Holden, History of Natal; Reports of Grout and Fynn to Native 
Commission, 1853; Cloete, Lectures, 1856; Shepstone, ZJistoric Sketch of Natal, 
1864; Brook, History of Natal, edited by Mann; Johnston, Health and Disease, 
Natal, 1860; Harvey and Sonder, Flora Capensis; Layard, Birds of South Africa; 
Smith, Zoology of South Africa; Drummond, Large Game of South Africa; 
African Pilot for South and East Coasts of Africa; Cadiz, Laws of Natal; 
Colenso, The Zulu War; Statham, Boers, Blacks, and British; Bird, Form*of 
Government (Natal), 1869; Carter, Narrative of the Boer War. (J. W. T.) 


NATAL, a city of Brazil, the capital of the province 
of Rio Grande do Norte, is situated on the eastern bank 
of the river of that name, 2 miles above the mouth, with 
its fort in 5? 45' S. lat. and 35? 13' 12" W.long. Though 
the water on the bar is only 14 feet at low tide, Natal is 
the first port of any note to the south of Cape Roque, and 
trades in cotton, sugar, dye-wood, and other local produce. 
It was founded in 1597. The population is about 11,000. 

NATCHEZ, a city and port of entry of the United 
States, capital of Adams county, Mississippi, lies on the 
east bank of the Mississippi, 272 miles above New Orleans. 


| Natchez-under-the-Hill, lying on a low alluvial bank, con- 


tains the steamboat landing and a few business houses. 
The main city, Natchez-on-the-Hill, occupies the summit 
of a bluff which rises nearly 200 feet above the river, 
and affords a wide view over the cotton plantations of 
Louisiana. Among the more conspicuous buildings are 
the city-hall, the court-house, the market-house, the Roman 
Catholie cathedral, the Jewish synagogue, and a number 
of handsome churches. There are two large cotton factories 
and other manufacturing establishments. Cotton dealing 
is the staple trade. The inhabitants numbered 4454 in 
1850, 6612 in 1860, 9057 in 1870, and 7058 in 1880,— 
the city being in population the second in the State. 

Fort Rosalie, erected on Natchez Bluff in 1716 by Bienville, and 
rebuilt in 1729 after its destruction by the Natchez Indians, con- 
tinued to be a French trading and military post till 1763, when it 
passed into British hands and received the name of Fort Panmure. 
Occupied by the Spaniards from 1779 till 1798, Natchez became 


at the latter date the capital of the new Territory of Mississippi, 
retaining that rank till 1820. Its city charter dates from 1803. 


NATHANAEL OND, “he whom God gave,” equivalent 
to Nethaniah or the Greek Theodore), a common name in 
later Old Testament times. It appears in the Gospel of 
John (i. 45 sq., xxi. 2) as the name of a man of Cana of 
Galilee, one of the first disciples of Jesus. He is not named 
in the synoptical Gospels, and the fathers (Chrysostom, 
Augustine, &c.) do not number him among the apostles ; 
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but his position in the Fourth Gospel has given rise to a 
prevalent conjecture that Nathanael is the true name of 
the apostle whose patronymic was Bartholomew (son of 
Ptolemy). This indeed is mere conjecture, and recent 
writers have advanced rival hypotheses, e.g., that the name 
is another form for Mattaniah or Matthew (Hilgenfeld), or 
that Nathanael is identical with the beloved disciple of the 
Fourth Gospel (Späth) or even a mere symbol of Paulinism 
(Holtzmann). 

NATICK, a town of the United States, in Middlesex 
county, Massachusetts, near the left bank of the Charles 
River, a few miles to the south-east of Cochituate Lake, 
and about 18 miles west-south-west of ‘Boston by the 
railway between that city and Worcester. It is mainly 
engaged in the manufacture of boots and shoes, but also 
produces clothing, boxes, and carriages. The population in 
1880 was 8480. 


Natick (‘‘our land”) was in 1650 granted to John Eliot, the 
Indian ‘‘ Apostle,” for the occupancy of Indians converted to Chris- 
tianity ; and until 1721 the community was governed by a consti- 
tution modelled on that of Exodus xviii. Portions of the records, 
written in the Indian language, are extant. The site of the first 
Indian church is now occupied by the Unitarian church. Of the 
Natick Indians only four or five remain, all of mixed blood. The 
incorporation of the town dates from 1781. 


NATIONAL DEBT. Details as to the national debts 
of individual countries are given under their respective 
headings, and for the economical principles of the subject 
the reader is referred to the articles FiNANCE and POLITICAL 
Economy. In the present article the subject will be con- 
sidered briefly in what may be regarded as its technical 
aspects, —including the special character of the institution, 
the different classes of debt, the various methods of raising 
loans, interest, funding systems, comparative statistics of 
national debts, methods of estimating the burden of debt, 
and other points. 

National debt is so universal an institution that it has 
been described as the first stage of a nation towards civiliza- 
tion. A nation, so far as its finances are concerned, may 
be regarded as a corporate body or even as an individual. 
Like the one or the other it may borrow money at rates of 
interest, and with securities, general or special, propor- 
tionate to its resources, credit, and stability. But, while 
in this respect there are certain points of analogy between 
a state and an individual, there are important points of 
difference so far as the question of debt is concerned. A 
state, for example, may be regarded as imperisbable, and 
its debt as a permanent institution which it is not bound 
to liquidate at any definite period, the interest, unless 
specially stipulated, being thus of the nature of transferrible 
permanent annuities. While an individual who borrows 
engages to pay interest to the lender personally, and to 
reimburse the entire debt within a certain date, a state 
may have an entirely different set of creditors évery six 
months, and may make no stipulation whatever with regard 
to the principal A state, moreover, is the sole judge of 
its own solvency, and is not only at liberty either to 
repudiate its debts or compound with its creditors, but 
even when perfectly solvent may materially alter the con- 
ditions on which it originally borrowed. These distinctions 
explain many of the peculiarities of national debts as ‘con- 
trasted with those of individuals,—though a nation, like 
an individual, may by reckless bad faith utterly destroy 
its credit and exhaust its borrowing powers. 

A well-organized state ought to have within itself the 
means of meeting all its ordinary expenses; where this is 
not the case, either through insufficiency of resources or 
maladministration, and where borrowing is resorted to for 
what may be regarded as current expenses, a state imperils, 
not only its credit, but, when any crisis occurs, its very 
existence ; in illustration of this we need only refer to the 
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cases of Turkey in Europe and some of the states of 
Central and South America. Even for meeting emer- 
gencies it is not always inevitable that a state should 
incur debt; its ordinary resources, from taxation or from 
state property, may so exceed its ordinary expenses as to 
enable it to accumulate a fund for extraordinary con- 
tingencies. This, it would seem, was a method commonly 
adopted in ancient states. The Athenians, for example, 
amassed 10,000 talents in the interval between the Persian 
and the Peloponnesian wars, and the Lacedemonians are 
said to have done the same. At Susa and Ecbatana 
Alexander found a great treasure which had been accumu- 
lated by Cyrus. In the early days of Rome the revenue 
from certain sources was accumulated as a sacred treasure 
in the temple of Saturn ; and we know that when Pompey 
left Italy he made the mistake of leaving behind him 
the public treasury, which fell into the hands of Cæsar. 
In later times, also, the more prudent emperors were in 
the habit of amassing a hoard. We find that the method 
of accumulating reserves prevailed among some of the 
early French kings, even down to the time of Henry IV. 
This system has long prevailed in Prussia, and even at 
the present day exists to some extent in reconstituted 
Germany. Frederick IL, when he ascended the throne, 
found in the treasury a sum of 8,700,000 thalers, and 
it is estimated that at his death he left behind him a 
hoard of from 60 to 70 million thalers. And similarly, in 
our own time, of the five milliards of indemnity paid by 
France as a result of the Franco-German War, 150 millions 
were set apart to reconstitute the traditional war-treasury. 
The German empire, apart from the individual states 
which comprise it, had in 1882 a debt of about 
£24,000,000, while its invested funds amounted to 
£37,390,000, including a war-treasure of £6,000,000. ° 
The majority of economists disapprove of such an accumula- 
tion of funds by a state as a bad financial policy, main- 
taining that the remission of a proportionate amount of 
taxation would be much more for the real good of the 
nation. At the same time the possession of a moderate 
war-fund, it must be admitted, could not but give a state 
a great advantage in the case of a sudden war. In the 
case of England, apart from the private hoardings of a 
few sovereigns, there does not seem to have existed any 
deliberately accumulated public treasure ; before the time 
of William and Mary English monarchs borrowed money 
occasionally from Jews and from the city of London, but 
emergencies were generally met by ‘“benevolences” and 
increased imposts. 

All modern states, it may be said, have been compelled 
to have recourse to loans, either to meet war expenses, to 
carry out great public undertakings, or to make up the 
recurrent deficits of a mismanaged revenue. Resources 
obtained in this way are what constitute national debt 
proper. Loans have been divided into forced and 
voluntary. Forced loans can, of course, only be raised 
within the bounds of the borrowing country ; and, apart 
from the injustice which is sure to attend such an impost, 
it is always economically mischievous. The loans which 
the kings of England were wont to exact from the Jews 
were really of the character of forced loans, though the 
method has never been used in England in modern times 
so extensively as on the Continent. There the sum 
sought to be obtained in this way has never been anything 
like realized. In 1793, for example, a loan of this class 
was imposed in France, on the basis of income; and of 
the milliard (francs) which it was sought to raise only 100 
millions were realized. In Austria and Spain, also, 
recourse has been had at various times to forced loans, but 
invariably with unsatisfactory results. Other methods 
of a more or less compulsory character have been and are 
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made use of in various states for obtaining money, which, 
as they involve the payment of interest, may be regarded 
as of the nature of loans; but the debt incurred by such 
methods is comparatively insignificant, and some of the 
methods adopted are peculiarly irritating and mischievous. 
On the other hand, it has occasionally been attempted to 
raise voluntary loans by appeals to a nation's patriotism ; 
the method has been confined almost exclusively to France. 
After the revolutions of 1830 and 1848 appeals were thus 
made to the patriotism of French capitalists to buy 5 per 
cents direct from the Government at par, at a time when 
the French 5 per cents were selling at 80; but the results 
were quite insignificant. Even if the amount sought for 
by a Government could be obtained on the voluntary prin- 
ciple, the method itself is vicious, withdrawing as it does 
from the general working capital of the country a sum of 
serious dimensions. In short, the only economically sound 
method of meeting expenses which the ordinary resources of 
a state cannot meet is by borrowing in the open market on 
the most advantageous terms obtainable. On this normal 
method of borrowing, loans are divided into different 
categories, though there are really only two main classes, 
which may be designated perpetual and terminable. 
Borrowing in quasi-perpetuity has hitherto been the mode 
adopted by most states in the creation of the bulk of their 
debt. Not that any state ever borrows with the avowed 
intention of never paying off debts; but either no definite 
period for reimbursement is fixed, or the limit has been 
so extended as to be practically perpetual, or in actual 
practice the debt has been got rid of by the creation of 
another of equal amount under similar or slightly differing 
conditions as to interest. Of course a state is not bound 
to retain any part of its debt as a perpetual burden; it is 
at liberty to liquidate whenever it suits its convenience. 
This quasi-perpetuity of debt in the case of a state ina 
sound financial condition involves no hardship upon its 
creditors, who may at any moment realize thelr invested 
capital by selling their titles as creditors in the open money 
market, it may be at the price they paid, or it may bea 
little below or a little above it, according to the state of 
the market at the time. Loans, again, contracted on the 
terminable principle are of various classes; the chief of 
these are (1) life annuities, (2) terminable annuities, (3) 
loans repayable by instalments at certain intervals, (4) 
loans repayable entirely at a fixed date. 

From the time of William III. life and terminable 
annuities have been a favourite mode in England either of 
borrowing money or of commuting, and thus gradually 
paying off, the existing funded debt. At first, and indeed 
until comparatively recent times, the system of life 
annuities resulted in serious loss to the country, owing to 
the calculation of the rate of annuity on too high a scale, 
a result arising from imperfect data on which to base 
estimates of the average duration of life. "The system of 
life annuities was sometimes combined in England with 
that of perpetual annuities, or interest;on the permanent 
debt,—the life annuity forming a sort of additional induce- 
ment to lenders of limited means to invest their money. 
At one time the form of life annuities known as tontine 
was much in vogue both in England and France, the 
principle of the tontine being that the proceeds of the total 
amount invested by the contributors should be divided 
among the survivors, the last survivor receiving the whole 
interest or annuity. The results of this system were not, 
however, encouraging to the state. In England, at least, 
the terminable annuity has been a favourite mode of 
borrowing from the time of William III.; it has been 
generally conjoined with a low rate of permanent interest 
on the sum borrowed. "Thus in 1700 the interest on the 
consolidated debt amounted to only .£260 000, while the 
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terminable annuities payable amounted to £308,407. In 
1780 a loan of 12 millions was raised at 4 per cent. at 
par, with the additional benefit of an annuity of £1, 16s. 3d. 
per cent. for eighty years. Even so late as the Crimean 
War in 1855, a loan of 16 millions at 3 per cent. at par 
was contracted, the contributors receiving in addition an 
annuity of 14s. 6d. per cent. for thirty years. Latterly, 
however, this beneficiary system has been abandoned, 
though the system of terminable annuities has received 
increased favour, especially as a means of reducing the 
funded debt. Of the total debt of England in 1882, up- 
wards of 354 millions were in terminable annuities, while 
in 1883 the sum was only £29,492,125. 

The third method of contracting terminable loans, that 
of gradual repayment or amortization within a certain limit 
of years, has been a favourite one among certain nations, 
and specially commends itself to those whose credit is at 
a low ebb—as Turkey, Russia, and Egypt. When the 
final term of repayment is fixed upon, a calculation is casily 
made as to how much is to be paid half-yearly until the 
expiry of the term, so that at the end the whole, princi- 
pal and interest, will have been paid. At first, of course, 
the amount paid will largely represent interest, but, as 
at each half-yearly drawing of the numbers of the bonds to 
be finally paid off the principal will be gradually reduced, 
there will be more and more money set free from interest. 
for the reduction of the actual debt. This method, as we 
have said, has its advantages, and when conjoined with 
stipulations as to liberty of conversion to debt bearing a 
lower rate of interest than that originally offered, and when 
the bonds are not issued at a figure much below par, might 
be the most satisfactory method of raising money for a 
state under certain emergencies. What is known as the 
“Morgan loan” of France in 1870 was contracted on such 
conditions. 

The last form of temporary loan, that repayable in bulk 
at a fixed date, is one which, when the sum is of consider- 
able amount, is apt to be attended with serious disadvant- 
ages. The repayment may have to be made at a time 
when a state may not be in a position to meet it, and so 
to keep faith with its creditors may have to borrow at a 
higher rate in order to pay their claims. It has, however, 
worked well in the United States, most of the debt of 
which has been contracted on the principle of optional 
payment at the end of a short period, say five years, and 
compulsory payment at the end of a longer period, say 
twenty years. Thus the loan of 515 millions of dollars 
contracted in 1862 was issued on this principle, at 6 per 
cent., and so with other loans between that year and 1868. 
In European states, however, the risks of embarrassment 
are too great to permit of the application of this method 
on an extensive scale; and for loans of great amount the 
methods most likely to yield satisfactory results are loans 
bearing quasi-perpetual interest, or those repayable by 
instalments on the basis of half-yearly drawings within a 
certain period. 

What are known as lottery loans are greatly favoured on 
the Continent, either as an independent means of raising 
money, or as an adjunct to any of the methods referred to 
above. These must not be confounded with the lottery 
pure and simple, in which the contributors run the risk of 
losing the whole of their investment. The lottery loan 
has been found to work well for small sums, when the 
interest is but little below what it would have been in an 
ordinary loan, and when the percentage thus set aside to 
form prizes of varying amounts forms but a small fraction 
of the whole interest payable. "The principle is that each 
contributor to such a loan has a greater or less chance of 
drawing a prize of varying amount, over and above the 
repayment of his capital with interest. 
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What are known as exchequer bills and treasury bills 
may be regarded as loans payable at a fixed period of short 
duration, from three months upwards, and bearing very 
insignificant interest, even so low as 4 per cent. They are 
a useful means of raising money for immediate wants and 
for local loans, and form handy investments for capitalists 
who are reserving their fnnds for a special purpose. 
Exchequer bonds are simply a special form of the funded 
debt, to be paid off generally within a certain period of 
years. 


There are two principal methods of issuing or effecting a loan. 
Either the state may appeal directly to capitalists and invite sub- 
scriptions, or it may delegate the negotiation to one or more 
bankers. The former method has been occasionally followed in 
France and Russia, but in practice it has been found to be attended 
with so many disadvantages to the borrowing state or city that the 
best financial authorities consider it unsound. The great banking- 
houses have such a command over the money-market that it is 
difficult to keep even a direct loan out of their hands. The majority 
of loans, therefore, are negotiated by one or more of these houses, 
and the name of Rothschild is familiar to every one in connexion 
with such transactions. Dy this method a borrowing state can 
assure itself of having the proceeds of the loan with the least pos- 
sible delay and with the minimum of trouble. A loan may be 
issued at, above, or below par, though generally it is either at or 
below par,—‘‘par” being the normal or theoretical price of a 
single share in the loan, the sum which the borrowing Govern- 
ment undertakes to pay back for each share on reimbursement, 
without discount or premium. Very generally, as an inducement 
to investors, a loan is offered at a greater or less discount, according 
to the credit of the borrowing Government. England, for example, 
may borrow at any time at par or at a mere fraction below it, 
while a Central-American state might find difficulty in raising a 
small loan at 50 per cent. discount. Sometimes a state may offer 
a loan to the highest bidders; for example, the city of Auckland 
in 1875 invited subscriptions through the Bank of New Zealand 
to a loan of £100,000 at 6 per cent. ; offers were made of six times 
the amount, but only those were accepted which were at the rate 
of 98 per cent. or above. The rate of interest offered generally 
depends on the credit of the state issuing the loan. England, 
for example, would have no difficulty in raising any amount at 
3 per cent. or even less, while less stable states may have to pay 
8 or 9 per cent. The nominal percentage is by no means, however, 
always an index of the cost of a loan to a state, as the history 
of the debt of England disastrously shows. During last century 
various expedients were employed, besides that of terminable 
annuities already referred to, to raise money for the great wars 
of the period, at an appa i low percentage. For example, from 
3 to 5 per cent. would be offered for a loan, the actual amount of 
stock per cent. allotted being sometimes 1074 or even 111; so that 
between 1776 and 1785, for the £91,763,842 actually borrowed by 
the Government, £115,267,993 was to be paid back. In 1797 a loan 
of £1,620,000 was contracted, for every £100 of which actually sub- 
seribed, at 3 per cent., the sum of £219 was allotted to the lender. 
In 1793 a 3 per cent. loan of 44 millions was offered at the price of 
£72 per cent., the Government thus making itself liable for 
£6,250,000. Greatly owing to this reckless method the debt of 
Great Britain in 1815 amounted to over 900 millions. France in this 
respect has been quite as extravagant as England ; many of her 
loans during the present century have been issued at from 523 to 
84 per cent., one indeed (1848) so low as 45 per cent., —as a rule with 
5 per cent. interest. The enormous and embarrassing increase of 
the French debt during the present century is doubtless greatly due 
to this disastrous system. Nearly every European state and most 
of the Central and South American states have aggravated their 
debts by this method of borrowing, and got themselves into diffi- 
culty with their creditors. Both Turkey and Egypt are notable 
examples, while states such as Austria and Italy have been com- 
pelled to resort to various expedients to reduce their enormous 
liabilities. Financiers almost unanimously maintain that in the 
long run it is much better for a state to borrow at high interest at or 
near par, than at an apparently low interest much below par. A 
state of even the highest rank may find itself in the midst of a 
erisis that will for a time shake its credit; but when the crisis is 
past and its credit revives it will be in a much more sound position 
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is at liberty at any time to pay off its debts, and, if it can borrow 
at 3 per cent. to pay off a 6 per cent. debt, it may with perfect 
justice offer its creditors the option of payment of the principal or 
of holding it at a reduced interest. Government debts are, how- 
ever, sometimes reduced after a fashion by no means so legitimate 
as this; we need only refer to Turkey, where both principal and 
interest have been enormously reduced on a debt on which little or 
no interest was ever paid. Other states have been even more un- 
principled, and have got rid of their debts at one sweep by the 
simple method of repudiation; some of the States of the American 
Union are notorious examples of this easy method. 

When a state has a variety of loans at varying rates of interest, 
it may consolidate them into a single debt at a uniform interest. 
For example, in 1751 several descriptions of English debt were con- 
solidated into one fund bearing a uniform interest of 3 per cent., 
an operation which gave origin to the familiar term ‘‘consols”’ 
(‘‘consolidated funds”). In the early days of the English 
national debt, a special tax or fund was appropriated to the pay- 
ment of the interest on each particular loan. This was the original 
meaning of ‘‘funds,” a term which has now come to signify the 
national debt generally. So also the origin of the term ‘‘ funded” 
as applied to a debt which has been recognized as at least quasi- 
permanent, and for the payment of the interest on which regular 
provision is made. Unfunded or floating debt, on the other hand, 
means strictly loans for which no permanent provision requires to 
be made, which have been obtained for temporary purposes with 
the intention of paying them off within a brief period. Exchequer 
and treasury bills are included in this category, and such other 
moneys in the hands of a Government as it may be required to 
reimburse at any moment. Wherea Government is the recipient of 
savings banks deposits, these may be included in its floating debt, 
and so also may the paper-money which is issued so largely by some 
Governments. The unfunded debt of England is comparatively 
small, while in Austria and some other states it has attained formid- 
able and embarrassing dimensions. A state with an excessive float- 
ing debt must be regarded as in a very critical financial condition. 

National debt, again, is divided into external and internal, 
according as the loans have been raised within or without the 
country,—some states, generally the smaller ones, having a con- 
siderable amount of exclusively internal debt, though it is obvious 
that the bulk of national debts are both external and internal. 

We referred above to various ways of reducing the burden of a 
debt, and also to methods of contracting loans by which within a 
certain period they are amortized or extinguished. Most states, 
however, are burdened with enormous quasi-permanent debts, the 
reduction or extinction of which gives ample scope for the financial 
skill of statesmen. A favourite method of accomplishing this is by 
the establishment of what is known asa sinking fund, formed by 
the setting aside of a certain amount of national revenue for the 
reduction of the principal of the debt. Unless carefully managed, 
a sinking fund is likely to prove a snare. Where it is the genuine 
result of surplus revenue, and not of money which is in reality 
borrowed, the only sure method of making it accomplish its pur- 
pose is to sink it yearly in the discharge of debt. Where it is 
allowed to accumulate ‘‘at compound interest," as in Pitt's famous 
experiment, there is great danger of its being diverted from its pur- 
pose, and the debt increased instead of diminished. In 1786 a ‘‘new 
sinking fund” was established in England, and certain commis- 
sioners appointed to carryits object into effect. With certain modi- 
fications in 1829, the fund continued in force till 1875, when another 
‘new sinking fund" was established by which ultimately almost 
29 millions were set aside for the annnal service of the debt, the 
difference between the sum actually required and this fixed amount 
being applied to purchase of stock. This fund was to continue in 
operation for ten years. Meantime Mr Childers, chancellor of the 
exchequer, has had an Act passed (1883) for the creation of a large 
amount of terminable annuities (from five to twenty years), by the 
operation of which £173,000,000 of stock will be cancelled in twenty 
years. The existing 28 millions (over 29 millions in 1883-4) will 
continue to be the yearly charge of the debt, but, as the annuities 
into which it is proposed to convert a large portion of the debt fall 
in, more and more of this sum will be set free for the reduction of 
the principal of the debt. In the United States the large surplus 
of revenue over expenditure is regularly applied to the reduction of 
the debt, so that the enormous liabilities incurred owing to the civil 
war are being reduced with unprecedented rapidity. ‘The sinking 
fund also plays a prominent part in the new arrangements which 
have been made with the creditors of Turkey and Egypt. 


with a high interest for a debt contracted at par than with a com- 
paratively low interest on a debt much in excess of what it really 
received, Ifa state, for example, borrows at par at 6 per cent. 
when its credit is low, it may easily when again in a flourishing 
condition reduce the interest on its debt to 4 or even 3 per cent. 
"Ihe United States Government has actually done so with the debt 
it had to contract at the time of the civil war. This method of 
reducing the burden of a debt is evidently no injustice to the 
creditors of a Government, when used in a legitimate way. A state 


Questions as to the policy of a state contracting debt belong Debts of 
properly to the general subjects of finance and political economy; different 
here we shall briefiy deal with actual facts, the progress of the countries. 
leading national debts, and their present comparative magnitudes. 

The debt of the United Kingdom at the Revolution in 1688 United 
amounted to only £664,263, with an annual charge of £39,855. Kingdom, 
During the reign of William III. this increased to the comparatively 
large sum of £12,767,000, with an annual charge of £1,215,324, 
which at the accession of George I. had grown to £36,000,000 and 


France. 


Austria. 


Germany. 
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£3,063,135 respectively. In 1727 the capital had increased to 
£53,979,000, while by reduction of interest the annual charge had 
diminished to £2,360,930. Partly by the operation of the sinking 
fund, the debt in 1739 had decreased by upwards of 7 millions, but 
the wars which followed left it at the treaty of Aix-la-Chapelle in 
1748 at the sum of £77,488,940. By the end of the Seven Years’ 
War, however, in 1768, the debt had risen to £133,287,940, besides 
terminable annuities, and the annual charge to £5,032,732. At the 
commencement of the American War, 1775, the debt had fallen to 
£126, 842,800, but as a result of that war this was more than 
doubled, and the burden had grown to £273,000,000, including the 
capitalized value of terminable annuities. After a diminution of 
about 10 millions during the nine years’ peace, the long French 
wars, which terminated in 1815, left the country burdened with a 
debt of over 900 millions, at an annual charge of £32,645,618. 
With various fluctuations during the next forty years, the debt 
gradually diminished to a little over 800 millions. The two years 
of war with Russia cost upwards of 30 millions, and in 1857 the 
capital sum had risen to £838,900,000 and the annual charge to 
£28,681,177. In 1870 it had fallen again to 800 millions, which in 
1883 had diminished to £756,376,519, with an annual charge of 
£29,678,672, including terminable annuities and the charge there- 
on, as well as the sinking fund. As we have already pointed out, the 
actual capital of the British debt does not represent by any means 
the sums actually received by the state. During the past and the 
early years of the present century enormous sums were borrowed at 
a price far below par, the difference adding many millions to the 
actual burden of the debt. At the same time some relief has been 
obtained from this burden by judicious conversions into lower- 
priced stock and the creation of terminable annuities. For the 
relations between the South Sea Company and the Bank of England 
and the British national debt, we must refer to the articles BANK- 
ING and Finance. In the above estimates we have taken no 
account of the indebtednesses of cities, counties, and other local 
divisions, which can scarcely be regarded as included in the debt 
of the nation as a whole. Were these sums added they would 
increase the total amount of the debt by about 150 millions. 

One peculiar'ty ^f the national debt of France is that itis reckoned, 
not according to capital, but according to rente or interest; so that 
any estimates based on rente must be regarded as approximate. 
Another peculiarity is the minute distribution of the consolidated 
debt among a multitude of creditors, most of whom are French; 
this arises from the fact that the shares in French debt may be 
subdivided into minute parts, and an iuvestor may thus purchase 
a few francs’ worth of rente, Thus in 1888 the number of holders 
of rente was over 4,000,000. The debt of France can be traced as 
far back as 1875, and at the death of Louis XIV. in 1715 it is 
estimated to have amounted to a capital of £124,000,000, though 
this was arbitrarily reduced in the following year to 80 millions. 
The republican Government of 1793 cancelled nearly the whole of 
the then existing debt, reducing it to a capital of £32,000,000, with 
arenteof £1,600,000. During the empire, notwithstanding Napo- 
leon's extensive wars, the debt had only grown to £70,645,000, 
including a floating debt of 20 millions. Under the; Bourbons, 
what with war-levies and constant deficits, it grew rapidly, and in 
1830 stood at £141,770,000. To this the Orleans dynasty added 
40 millions, leaving the debt in 1848 at 182 millions. During the 
four years of the republic this grew to £245,250,000, while the 
enormous deficits and the wars of the second empire raised it to 
£550,000,000 in December 1870. The further cost of the German 
war, with its enormous indemnity and the foreign occupation of 
1870—'3, added upwards of 300 millions to this. Since then the 
French debt has steadily grown, and in 1883 stood (capitalizing all 
classes of debt) at about £1,000,000,000, with an annual charge of 
£52,722,300,—the largest in the world. 

In 1763, at the end of the Seven Years’ War, Austria had a debt 
of only £15,000,000 ; but, as it is a country of almost constant 
deficits, this sum has rapidly increased. In 1815 it was 
£82,500,000; in 1830, 108 millions; in 1848, 125 millions; in 1862, 
after the French war, £252,671,860, to which the war witb Prussia 
added 40 millions in 1866. Since then it has grown apace, and in 
1883 stood at £380,000,000, including floating debt, paper-money, 
and Austria's special liabilities, amounting to £105,700,000, but ex- 
cluding the special debt of Hungary, which amounted to over 104 
millions; Hungary, besides, contributes three-tenths to the interest 
of the common debt, this interest in 1883 amounting to £12,024,070, 
in addition to over 2 millions for Austria's special debt. 

The debt of Prussia in 1800 was only £5,250,000, which as a 
resnlt of the French wars grew by 1820 to 31 millions. By 1842 
10 millions were paid off, but in 1866 it had risen to 42 millions, 
partly from deficits, partly from war preparations, and partly from 
money sunk in the construction of railways. The war with Austria, 
and the annexations in 1866, raised it by 1870 to £56,400,000. 
Since then it has nearly doubled, and in 1882 had reached the sum 
of £102,984,071, with an annual charge of £4,381,032. Much of 
the debt of Prussia has, however, been contracted for railways and 
the development of the resources of the country, and is in fact 
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nearly covered by the revenue of the state-railways, domains, and 
mines. The German empire, as such, had no debt at the time of 
its re-establishment in 1870, though one has since been created ; in 
1883 the total funded debt was £18,500,000 at 4 per cent. interest. 
There was also an unfunded debt consisting of state treasury bills 
amounting to £7,698,210. The expenses of the French war were 
far more than covered by the indemnity, while the various invested 
funds of the empire amounted to £37,390,523. Besides Prussia, 
each of the German states has its own special debt. In all these 
amounted to about 170 millions, most of this sum having been 
borrowed for the construction of railways, so that the actual uns 
is comparatively small. Thus the total debt of the empire and of 
the states composing it is only a little over 300 millions. 


It is difficult to obtain any trustworthy figures as to the debt of Russia, 


Russia. The history of its finance is a history of almost continual 
deficits, largely covered since the time of Catherine II. by the 
issue of paper roubles, which at her death amounted to about 30 
million pounds sterling, and in 1817 to 125 millions. The total 
debt was first stated for 1858, when it was given as 125 millions, 
including paper-money. In 1858, after the Crimean War, it was 
240 millions, and in 1869, including the floating debt, 300 millions. 
In 1880 it was estimated at 640 millions, one-third of which was 
paper roubles. Were the depreciated rouble taken at par, the sum 
would be nearly half as much again. The interest on the debt 
in 1880 amounted to 17 millions, and in the budget for 1882 the 
total charge of the debt was set down at over 28 millions. 


In 1876 the debt of Turkey stood at 296 millions, but since then, Turkey. 


by a process of reduction, it has been brought down to 150 millions, 
besides an internal debt estimated at 20 millions. 


The united kingdom of Italy began in 1860 with a debt of 973 Italy. 


million pounds sterling, which, mainly through continual deficits, 
but partly by the construction of railways, had grown to 4464 
millions in 1881, with a net interest of 17 millions, a heavy burden 
on one of the poorest countries of Europe. 

Like Austria, Spain has been a country of constant deficits, 
combined with frequent repudiations and chronic inability to meet 
the claims of creditors. Spain was deeply in debt so long ago 
as the 16th century ; -the amount in 1745 was 9 millions sterling, 
which was repudiated by Ferdinand VI. 
reported the de at 140 millions, but in 1822 a second junta 
reduced it to 52 millions. In 1851, with the floating debt, the 
amount was 118 millions, one half of which was declared passive, 
bearing no interest. In twenty years this had more than doubled, 
being in 1870 £237,400,000, with an annual charge of £6,735,000. 
In 1881 the capital sum had increased to 512 millions, but by a pro- 
cess of conversion this was to be reduced to 240 millions, according 
to official statement, bearing an annual charge of £9,500,000. 

Portugal has for its size a large debt, the result also of vicious 
financial administration. It began in 1796 with £900,000, which in 
1854 rose to 20 millions, in 1866 to 43 millions, in 1871; to 
£64,333,000, and in 1881 to £97,512,000, with an annual charge of 
£3,065, 285. 

Greece began her independence by becoming a debtor in 1824 
for £800,000, and her borrowings since have loaded the little 
kingdom with a debt of 15 millions, the interest on which has 
never been regularly and fully paid. Part of the debt is guaran- 
teed by England, France, and Russia. 

The debt of Holland began in the 16th and 17th centuries in her 
struggle with Spain and wars with England, and in 1778 the Dutch 
were oppressed with a debt of 62 millions, which by 1814 had risen 
to 144 millions, the annual charge per head of population being 
over 30s. By 1851 the capital was reduced to 1024 millions, which 
has gone on steadily decreasing, and in 1882 the capital sum was 
£78,442,970, with an annual interest of £2,419,222, being about 
12s, per head, though the revenue of the state railways makes it 
somewhat less. A sinking fund of £833,000 is annually devoted to 
the redemption of the debt. The debt of Belgium began with 10 
millions taken over from Holland after 1830, which, after growing 
to 39 millions and again falling by the operation of the sinking 
fund to £24,400,000 in 1865, has since steadily grown to about 72 
millions in 1882, including the railway purchases, the annuitics 
granted for which represent about 13 millions. Most of the 
remainder of the debt is covered by the proceeds of the various 
public works for which it has been raised. 

The debt of Denmark was £4,150,000 in 1821. Partly through 
deficits, partly through war with Prussia, and partly owing to the 
construction of state railways, this grew to £14,862,465 in 1865. 
This declined to £9,629,257 in 1880, but subsequent loans raised 
it to over 1] millions in 1882, the annual charge being £554,400. 
So much of the debt, however, is caused by productive investments 
that the annual burden is only 2s. a head. Only £700,000 of the 
debt is external. 


Spain. 


A commission in 1822 | 


Portugal. 


Greece. 


Holland. 


Belgium, 


Den- 
mark. 


The existing debt of Sweden began with a railway loan of Sweden. 


£1,228,575 in 1858, and nearly all her subsequent loans have been 
contracted for similar purposes, the total debt in 1882 being 124 
millions. So much of this is covered by the proceeds of the railways 
that the annual burden is less than 9d. per head of population. 


Norway. 


Switzer- 
land. 


United 
States. 
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The debt of Norway, which has grown from £1,656,315 in 1871 
to £5,806,222 in 1882, has also been largely contracted for railways, 
though the net annual charge per head is 2s. 6d. 

Switzerland in 1882 had a nominal debt of £1,477,881, more than 
covered by the ‘‘ federal fortune” or property belonging to the 
state. The separate cantonal debts amounted in all to 12 millions 
sterling, in most cases also covered by the proceeds of cantonal 
property. 

Outside Europe we can only refer to the progress of the debts of 
the United States and India. The former began their career as a 
federal republic with a debt of 15 millions sterling (1791), on which 
there was little increase till 1816, when it reached 25 millions, 
which in 1835 was almost extinguished. The debt, however, rose 

in, but never exceeded 14 millions till 1860, the year before the 
civil war, when it reached 18 millions. During the next four 
years the debt rose rapidly, and after the conclusion of the war in 
1866 the country was saddled with a debt of £556,685,175. This 
has gone on decreasing since with wonderful rapidity, on account 
of the systematic application of the large surplus revenue to its 
reduction, and in 1882 it had sunk to £383,662,598, being at the 
rate of over 10 millions a year. At this rate the debt would be 
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extinguished within forty years. Each of the States has, besides, 
a debt of its own, these amounting to about 57 millians sterling in 
1882. 


The debt of India, as might be expected from its peculiar con- India, 


ditions, far exceeds that of any other British dependency. During 
the early years of the century there were considerable deficits in the 
revenue owing to the various wars, and these by 1820 had reached 
over 5 millions. In 1834, taking the nominal value of the rupee as 
2s., there was a total debt of £41,350,952, When the administration 
was taken over by the imperial Government there was a debt of 81 
millions (1859), which, with slight fluctuations, has gone on increas- 
ing, until in 1882 it had reachal £156,820,614, with interest of 
about 4j millions. Were the Government guarantees of railway and 
other undertakings added, this would raise the liabilities of the 
country to about 250 millions. The large receipts from productive 
investments, however, considerably reduce the net burden of the 
debt, which has fallen from 94d. a head in 1871 to about 5d. at the 
present time. 

In the following table we give a list of the leading national debts 
(1882 and 1883), with various other items, by which some idea may 
be formed of their comparative burdensomeness :— 


Table of Leading National Debts. 


Per Head Annual 
Debt of Ch 
Popalatlon. anges: 
£ ONES. d £ 
United Kingdom... issie eee nee 756,376,519 21 9 0 29,678,672 
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MT OET 95,988,682 2017087 4,559,000 
METUIT D LHEgoon 32,040,627 a G 8 1,867,078 
M Etoo 15,441,700 10 6 0 18,700 
Scowascvesescrec O OINA 1,631,700 4 0 0 76,741 
A OECO OOO EOC 1000,000,000 26 12 0 52,722,300 
eee, 640,000,000 613 0 28,000,000 
474,759,955 |; 12 10 11 ,22,027,805 
446,502,440 1514 0 19,748,071 
383,662,598 712 0 17,775,482 
240,000,000 l4 9 0 9,500,000 
ee soo aE aaa 149,687,434 7T 287 2,000,000 (?) 
MET E ce OOOI 109,016,350 19 15 0 4,948,023 
P E EEEO OE 102,954,071 315 6 4,381,032 
97,512,000 20 11 0 3,065,285 
85,355,660 810 8 4,850,000 
78,442,370 19 1 3 2,419,222 
72,222,665 13 0 9 3,512,115 
«| 70,168,418 119 0 5,494,369 
.| : 29,427,000 1111 8 2,594,000 


The total debt of the British empire may be set down at about 
1080 millions sterling, or at the rate of about £4, 6s. per head of 
the population of the empire. The gross debt of all the states of 
the world is estimated at about 5200 millions in 1882, or about £6 
per head. In some of the Central and South American states it is 
scarcely possible to obtain the actual amount and burden of the 
debt, as the interest has remained unpaid for years. For example, 
the debt of Costa Rica is equal to £22, 8s. per head, but as no in- 
terest has been paid for years, the actual burden is nil. In the case 
of Honduras, if the overdue interest were added to the outstanding 
debt, the burden per head would be something like £38. Most of 
those states, however, have been defaulters, and have sought to 
escape the burden of their liabilities by not meeting them. The 
classification given by Mr Dudley Baxter in 1874 (Jour. Stat. Soc.) 
is still (except as regards the United States) essentially correct. 
He classified the borrowing states into four categories, according to 
the rate of interest on the market-price of their stocks:—(1) low 
interest states, 3 and 4 per cent.—United Kingdom, Denmark, 
Holland, Belgium, Germany, India, Canada, Australasia, Sweden ; 
(2) moderate interest, 5 to 64 per cent.— Morocco, United States, 
Brazil, Russia, France, British African colonies, Chili, Argentine 
Republic ; (3) high interest states, 64 to 10 per cent.— Portugal, 
Japan, Hungary, Austria, Colombia, Roumania, Uruguay, Italy, 
Cuba, Egypt, Peru, Ecuador, Turkey (states whose expenditure 
exceeds their income, and whose other circumstances show some 
risk to lenders); (4) excessive interest, 14 to 66 per cent.—Guate- 
mala, Bolivia, Spain, Mexico, Costa Rica, Paraguay, Venezuela, 
San Domingo, Greece, Honduras (states of unsettled governments 
and finances, and threatened or actual default of interest) Most of 
the last class have been or are defaulting states, and among them, 
in this respect, should be elassed Pern and Ecuador. 

The above table cannot be said to represent the real relative 
amounts and burdens of the various national debts. For example, 
the interest per head of the British debt is 17s., while that of 
Russia is 5s. 10d., of the United States 7s., of Australasia 31s. 
9d., and of Egypt 18s. 4d. But it is evident that these figures give 
no adequate idea of the real burden, —that the average Englishman 
can more easily afford to pay his 17s. a year, the Australasian his 
31s. 9d., and much more the average American his 7s., than the 
average Russian his 5s. 10d., or the poor Egyptian his 18s. 4d. It 
has been sought (Fenn’s Compendium) to show the real comparative 
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indebtedness by readjusting the capital sums on a 5 per cent. basis. 
In this way the British debt would be represented by about 460 
millions; that of France by 780 millions ; Austria, 226 millions; 
Russia, 4854 millions ; Italy, 4323 millions; United States, 225 
millions ; India, 1184 millions ; Belgium, 534 millions ; Holland, 
50 millions; Japan, 93 millions; Egypt, 99 millions. If, moreover, 
from these sums be deducted the amount covered by the net earn- 
ings of reproductive investments, a considerable reduction would 
have to be made in some cases in the amounts to be provided for by 
taxation. In the case of Prussia, for example, the whole of the 
debt in 1882 was met by the proceeds of reproductive investments. 
The Cape Colony, on the 5 per cent. basis, had only half her nomi- 
nal debt to provide for by taxation, and so more or less with the 
Australian colonies ; the debt of India would thus be reduced by 
one-third, of Belgium by about one-half, Norway the same, Sweden 
by about nine-tenths. Perhaps the most satisfactory test, accord- 
ing to the above table, of the relative burden of the various debts, 
is a comparison between the interest per head and the annual value 
per head of exports. Compare, for example, Great Britain with 
17s. per head of interest and £8, 8s. of exports, Australasia 
31s. 9d. and £17, 8s., Canada 8s. 8d. and £4, 6s. 11d., the United 
States 7s. and £3, 1s. 7d., and Holland 11s. 9d. and £12, 13s. with 
France and its £1, 8s. of interest per head and £3, 16s. 8d. of 
exports, Russia 5s. 10d. and 15s. 9d., Austria-Hungary 11s. 8d. and 
£1, 17s. 10d., Spain 11s. and £1, 8s. 5d., Egypt 18s. 4d. and £2, 8s., 
Portugal 12s. 11d. and 19s. 5d., Japan 3s. and 3s. 6d.,—and some 
idea will be obtained of the different conditions of the eountries to 
meet their national liabilities. But even this comparison does not 
give anything like a complete idea of the real burden of national 
debt, and should be supplemented by reference to the total income 
of each nation from all sources and the total amount of its capital, 
supposing all its assets were realized. Estimates, which can only be 
regarded as roughly approximate, have been made of the value of 
national capital of the leading states and the amount of their 
national income. Taking, then, the capital of the United Kingdom 
at 10,000 millions sterling, we find that the national debt, 756 
millions, bears to this the proportion of only a little over 74 per 
cent.; and even if we added the local debts the proportion would be 
only about 9 per cent. Taking again the national income at 1200 
millions, we find that the annua] charge of the debt is only 24 per 
cent. of this sum, and even if we added the charges of the local 
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debts the percentage would scarcely be above 3. The whole 
national and local debt could be paid off by about two-thirds of a 
year’s income ; as they could be also by the produce of three years’ 
exports. 

The national capital of France may be roughly estimated at 7500 
millions sterling, to which the debt, 960 millions, bears the large 
proportion of 12:8 per cent., while if the local debts be included 
the proportion rises to 144 per cent. The income of France may be 
taken at 950 millions, to which the annual charge of the debt bears 
the proportion of 3:65 per cent., and that of the local debts would 
raise it to 4 at least. It would take nearly five years even of the 
ee of the “‘ general exports " of France to pay off the national 

ebt. 

The national capital and income of the United States increase 
with nnexampled rapidity. The former cannot be less at present 
than 7000 millions, and the latter 1500 millions (more than even 
that of the United Kingdom). The national debt is 5 per cent. of 
the former, and the total federal and State debts only 6 per cent., 
while the interest (including that of the Pacific Railway loans, for 
which there are reimbursements), £17, 775,000, is only 172 per cent. 
of the rapidly increasing income. One-fourth of a year’s income 
would pay off the whole of the debt. 

If we take the total debts of the German empire and all the 
states at 300 millions, and the national capital at 4500 millions, 
we find the former only 6 per cent. of the latter. Belgium and 
Holland are equally favourably sitnated in this respect, while in 
the Scandinavian countries the proportion of debt to national 
capital is only abont 2 per cent. Coming to Russia, we find the 
debt bears the enormous proportion of 23 per cent. to the approxi- 
mate national capital, while the interest is 5 per cent. of the 
national income. Estimating the latter at 560 millions, we see 
that one year would not suffice to pay off the 640 millions of debt. 
Austria-Hungary is not quite so bad, as the debt is only 17 per cent. 
of the capital, and it could be nearly paid off by a year's income. 
Italy seems even in a worse state than Russia, as her debt is esti- 
mated at 27 per cent. of her capital, which it would take two years' 
income to pay off, while Spain and Portugal (even with the greatly 
reduced principal of the former) have a combined debt amounting 
to 29 per cent. of their united national capitals. India and the 
British colonies are nearly as favourably situated in this respect as 
the mother-conntry, while the rapid development of the enormous 
resources of Canada and the Australian colonies tends constantly to 
diminish the proportion of debt to capital. 

Other elements which ought to be taken into consideration in 
estimating the real burden of national debt, besides the above and 
the increased development of the world's resources, are the increase 
of population and ilis depreciation of the precious metals. Thus, 
while the annual charge of the British debt per head was 34s. 8d. 
in 1815, it was only 16s. 10d. in 1882, and this not solely from the 
decrease of the debt, but even more largely by the increase of the 
population. Moreover, owing to the decreased value of money, 16s. 
10d. in 1882 is in reality very considerably less than the half of 
34s. 8d. in 1815. "Thus even by the operation of the unearned in- 
crement, not to speak of the increasing value of reproductive 
investment, the natural tendency is for the actual burden of 
national debt to decrease every year, unless it is recklessly increased 
by fresh loans. 

See Leroy-Beaulieu, Zraité de la Science des Finances; Rau, Finanzwissen- 
schaft; M‘Culloch, On Taxation and the Funding System; Hamilton, Inquiry 
concerning the Rise and Progress of the English Debt; Taylor, History of Taxation 
in England; Fenn, Compendium of English and Foreign Funds; A. Johnstone 
Wilson, The National Budget; Dudley Baxter, National Debts, and his paper in 
the Stat. Soc, Jour., 1874; The Statesman's Year-Book, 1883; M. Bloek, Annuaire 
de l Economie Politique et de la Statistique, 1883; Dictionnaire Général de Poli- 
tique; and Statistique de ta France comparée avec les divers pays de l'Europe; 
Cohen, Compendium of Finances; J. Garnier, Traité de Finances; papers by 
Leone Levi (1862), Hyde Clarke, and R. Giffen (1878), and others in Jour. of 


Stat. Soc. ; paper by Ernest Seyd, in Soc. of Arts Jour., 1878; the parliamentary 
reports on Pubiic Income and Expenditure, 1688-1869. (J. S. K.) 


NATOLIA, or ANATOLIA. See Asra MINOR. 

NATRON. See Sopa. 

NATURALIZATION. See ALIEN. 

NAUDÉ, GaznrEL (1600-1653), French librarian and 
scholar, was born at Paris in February 1600. An intense 
love for books caused him to accept, when only twenty 
years of age, the appointment of librarian to the president 
De Mesmes, whom he left in 1626 to finish his medical 
studies at Padua. On returning to Paris in 1628 he was 
chosen to deliver a panegyrical discourse on the medical 
school. The credit thus acquired brought him under the 
notice of Cardinal Bagni, who took him to Rome and gave 
him charge of his collection. On Bagni’s death in 1641 
he became librarian to Cardinal Barberiai, under whose 
patronage he commenced a wearisome controversy with the 
Denedictines concerning the authorship of De Imitatione 
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Christi. Richelieu, wishing to secure the services of Naude, 
recalled him to Paris in 1642, but, the great minister dying 
a few months later, Naudé accepted a similar offer on the 
part of Mazarin, and for the next ten years his unwearied 
energy was directed to the task of bringing together that 
noble assemblage of books since known as the Bibliothéque 
Mazarine (see LIBRARIES, vol. xiv. p. 525), making for the 
purpose expeditions to all parts of Europe. The troubles 
of the Fronde caused him to assent to the wish of Queen 
Christina that he should become her librarian at Stockholm. 
He was not happy in Sweden, however, and on Mazarin's 
appeal that he should reform his scattered library Naudé 
returned at once. But his health was altogether broken, 
and he died on the journey at Abbeville in July 1653. 
The friend of Gui Patin, Gassendi, and all the liberal 
thinkers of his time, Naudé was no mere bookworm ; each 
of his books shows traces of the critical spirit which made 
him à worthy member of the company of humorists and 
scholars who prepared the way for the better known writers 
of the “siècle de Louis XIV.” 


Including works edited by him, a list of ninety-two pieces is 
given in the Naudxana. The chief are Le Marfore, ow discours 
contre les libelles, Paris, 1620, very rare, reprinted 1868; Znstruetion 
à la Franee sur la vérité de Vhistoire des Frères de la Roz-Croix, 
1623, 1624, displaying their impostures ; Apologie pour tous les 
grands personnages faussement soupconnez de magie, 1625, 1652, 
1669, 1712,—Pythagoras, Socrates, Thomas Aquinas, and Solomon 
are among those defended ; Advis pour dresser une bibliothèque, 1627, 
1644, 1676, translated by J. Evelyn, 1661, full of sound and liberal 
views on librarianship; Addition a UVhistoire de Louys XI., 1630 
(this includes an account of the origin of printing) ; Bibliographia 
politica, Venice, 1633, &c., in French 1642, a mere essay of no 
bibliographical value ; De studio liberali syntagma, 1632, 1645, a 
practical treatise found in most collections of directions for studies ; 
De studio militari syntagma, 1637, esteemed in its day ; Considéra- 
tions politiques sur les coups d'état, Rome [Paris], 1639, first edition 
rare, augmented by Dumay, 1752 (this contains an apology for the 
massacre of St Bartholomew); Biblioth. Cordesianz Catalogus, 1643, 
classified ; Jugement de tout ce que a été imprimé contre le Card. 
Mazarin [1649], Naudé’s best work, and one of the ablest defences 
of Mazarin ; it is written in the form of a dialogue between Saint- 
Ange and Mascurat, and is usually known under the name of the 
latter. 


Authorities.—L. Jacob, G. Naudæi tumulus, 1659; P. Hallé, Elogium Naudzi, 
1661; Nlceron, Mémoires, vol. ix.; L. Jacob, Traicté des plus bettes bibliothèques, 
1614; Gui Patin, Letires, 1816; Naudwana et Patiniana, 1703; Sainte-Beuve, 
Portraits Litt., vol. ii.; Revue des Deux Mondes, 1836 ; A. Franklin, Histoire de 
la Bibl. Mazarine, 1860. 


NAUMACHIA, the Greek word denoting a naval battle, 
was used by the Romans as the name for mimic sea-fights 
which were shown as a spectacle to the public. The first 
that is recorded was given by Julius Cæsar on an artificial 
lake which he constructed in the Campus Martius. After 
this naumachie became a favourite spectacle for the 
emperors to give to the people. Claudius made a great one 
on the Lacus Fucinus, Nero another in the amphitheatre 
at Rome. Gladiators or condemned criminals fought in 
these battles; in later times even volunteers took part in 
them.. The combatants were often dressed in costume : 
Augustus showed a naumachia of Athenians and Persians ; 
Titus acted a sea-fight between Corinth and Corcyra. 

NAUMBURG, the chief town of a circle in the district 
of Merseburg, Prussian Saxony, and the seat of the pro- 
vincial law courts, is pleasantly situated on the Saale, near 
its junction with the Unstrut, in the centre of an amphi- 
theatre of vine-clad hills. The cathedral, an imposing 
building in the Romanesque Transition style (1207-42), 
has a Gothic choir at each end, and contains some interesting 
medizeval sculptures. There are also three other Protestant 
churches, a Roman Catholic church, a gymnasium, a real- 
school, an orphanage, and two or three hospitals. The 
town-hall was originally the residence of the bishop. The 
inhabitants, who in 1880 numbered 17,868, are chiefly 
employed in producing wine (12,000 gallons yearly), but also 
manufacture cotton and woollen fabrics, chemicals, combs, 
and leather. Trade, facilitated by the navigable river, is 
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mainly concerned with wine, grain, vegetables, and dried 
fruit. An annual fair, founded by the emperor Maximilian 
in 1514, is still held here, but is now of little importance. 
Near Naumburg are Kösen, a favourite watering-place, 
and the celebrated school of Schulpforta, which has perhaps 
the strongest claim to the title of a German Eton. 


In the 10th century Naumburg was a stronghold of the mar- 
graves of Meissen, who in 1029 transferred to it the bishoprie of 
Zcitz for protection against the Wends. In Saxon history Naum- 
burg is memorable as the scene of various treaties; and in 1561 an 
assembly of Protestant princes was held there, which made a futile 
attempt to cement the dissensions of the Protestants on doctrinal 
points. In 1564 the last bishop died, and the bishopric fell to the 
elector of Saxony. In 1631 the town was taken by Tilly, and in 
1632 by Gustavus Adolphus. It became Prussian in 1814. An 
annual festival, with a procession of children, is referred to an 
apocryphal siege of the town by the Hussites in 1432, but is prob- 
ably connected with an incident in the Brothers’ War, between 
elector Frederick of Saxony and his brother Duke William (1447- 
51). Lepsins the antiquary and his more distinguished son the 
Egyptologist were born at Naumburg. 


NAUPACTUS. See LEPANTO. 

NAUPLIA, a town in the Peloponnesus, at the head of 
the Argolic Gulf. In the classical period it was a place of 
no importance, and when Pausanias lived, about 150 A.D., 
it was deserted. Ata very early time, however, it seems 
to have been of greater note, being the seaport of the plain 
in which Argos and Mycenz are situated. A hero 
Nauplius took part in the Argonautic expedition; another 
was king of Eubcea. The mythic importance of the town 
revived in the Middle Ages, when it became one of the 
chief cities of the Morea. It was captured in 1211 by 
Godfrey Villehardouin with the help of Venetian ships ; 
a French dynasty ruled in it for some time, and established 
the feudal system in the country. In 1388 the Venetians 
bought Argos and Nauplia. In the wars between Venice 
and the Turks it often changed masters. It was given to 
the Turks at the peace concluded in 1540; it was recap- 
tured by Venice in 1686, and Palamidhi on the hill over- 
hanging the town was made a great fortress. In 1715 it 
was taken by the Turks; in 1770 the Russians occupied 
it fora short time. The Greeks captured it during the 
war of independence on December 12, 1822, and it was the 
seat of the Greek administration till 1833, when Athens 
became the capital of the country. The population in 
1879 was 4598. 

NAUTILUS. For the Paper Nautilus (Argonauta argo) 
see vol. vi. p. 736 ; and for the Pearly Nautilus (JY. pom- 
pilius) see vol. xvi. p. 670 sq. 

NAVARINO, or NEocasTRO, a seaport of the Morea, 
Greece, in the nomarchy of Messenia, stands on the south 
shore of the Bay of Navarino, in 36° 54’ N. lat. and 21° 
4]' E. long. It consists of a citadel, situated on a high 
rock, and a lower town,—the whole being surrounded by a 
wall. The population is under 2000. The bay, one of 
the best harbours in Greece, about 4 miles in length by 2 
in breadth, with a depth ranging from 12 to 26 fathoms, 
is protected towards the west by the long and narrow island 
of Sphagia, the ancient Sphacteria, to the south-east of 
which lies the entrance, now nearly a mile wide, but 
anciently much narrower (Thucyd. iv. 8). 

The word Navarino is explained as equivalent to Avarino, and is 
said to record an Avar settlement made here in the 6th century. 
The name Neocastro distinguishes the place from Paleocastro, the 
alleged site of the ancient Pylus, on the northern shore of the bay. 
Sphacteria was the scene of the famous blockade and defeat of the 
Spartans in 425 B.C.; and it was by the victory of the combined 
fleets of Great Britain, France, and Russia over those of Turkey and 


Egypt in the Bay of Navarino on October 27, 1827, that the inde- 
pendence of Greece was virtually secured. 


NAVARRA, an inland province of northern Spain, lies 
between 41° 57' and 43° 18' N. lat., and between 40' and 
1° 15' 50" W. long.,—its greatest length from north to 
south being 90 miles, its breadth from east to west 86 
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miles, and its area 4046 square miles. The population in 
1877 was 304,184. It is bounded on the N. by France 
(Basses Pyrénées), on the E. by Huesca and Zaragoza, on 
the S. by Zaragoza and Logroiio, and on the W. by Alava 
and Guipuzcoa. It is traversed from east to west by the 
Pyrenees and by the Cantabrian mountains, their continua- 
tion in the west; and almost the whole of the province is 
overrun by the ramifications of this great central cordillera, 
which on the north-east especially presents an almost 
impassable barrier, and encloses numberless secluded past- 
oral valleys. From Navarra there are only three practic- 
able roads for carriages into France,—those by the Puerta 
de Vera, the Puerta de Maya, and Roncesvalles. The 
highest summits in the province are those of Altoviscar 
(5380 feet) and Adi (5220 feet). Southward of a line 
drawn from Sanguesa by Tafalla to Estella the country 
presents a series of descending but comparatively level 
terraces, until the Ebro isreached. The chief river flowing 
towards the Atlantic is the Bidasoa, which rises near the 
Puerta de Maya, and after flowing southwards through the 
valley of Baztan takes a north-easterly course, and for a 
short distance above its outfall at Fuenterrabia constitutes 
the frontier between France and Spain (Guipuzcoa); by 
far the larger portion of the province has its drainage to 
the Mediterranean through the Ebro, whose main feeders 
there are the Ega and the Aragon with its tributary the 
Arga. The geology of the province will be best explained 
in connexion with that of the Pyrenzan system and of 
the country as a whole. Gypsum, limestone, freestone, 
and marble are quarried ; there are also mines of copper 
(near Leiza), lead (Leiza and Vera), and iron (Goizueta and 
the valley of Aezcoa), employing a considerable popula- 
tion; and rock-salt is mined at Funes and Valtierra. 
There are numerous mineral and thermal springs, but none 
of more than local fame. The hilly districts are almost 
entirely appropriated to forests and pasture, the most 
common trees being the pine, beech, oak, and chestnut. 
Much of the lower part of the province is well adapted for 
agriculture, producing the various cereals in remunerative 
abundance; the principal fruit grown is the apple, from 
which cider is made in some districts; hemp, flax, and oil 
also occur, and the cultivation of the mulberry for the silk- 
worm is not unknown. Game, both large and small, is 
abundant in the mountains, not even the bear being 
wholly extinct; and the streams abound with trout and 
other fish. The manufactures of the province, which are 
not important, include cloth and paper; wool, iron, salt, 
hides, and liquorice are the chief exports. Administra- 
tively Navarra is divided into five ‘‘merindades” or 
departments,—those of Pamplona, Tafalla, Olite, Estella, 
aud Sanguesa. The capital is Pamplona, with a popula- 
tion of 25,630. It is connected by rail on the west with 
Alsasua on the trunk line between Madrid and San 
Sebastian, and with the Ebro valley in the south. There 
are no other railways in the province. Besides Pamplona, 
the only ayuntamiento with a population exceeding 10,000 
is Tudela (10,086) ; Baztan comes next with 9931. 


Navarra, or Navarre, along with Gnipuzcoa, at the time of the 
Roman conquest formed the territory of the Vascones, which after- 
wards became part of Hispania Tarraconensis. Never thoroughly 
subjugated by the Romans, the Basques or Navarrese offered con- 
siderable resistance to the Visigothic kings in the 5th and 6th 
centuries, and afterwards in the 8th, with more success, to the 
Moors. In 778 Charlemagne succeeded in imposing his yoke upon 
them, but with the assistance of their old enemies they soon aftcr- 
wards asserted their independence of the Franks. Garcias Ximenez 
(860) is named as having been their first king. In the beginning 
of the 11th century Sancho IIL, el Mayor, had made himself sove- 
reign of Castile and Leon as well as of Sobrarve and Aragon, but 
m his death in 1035 divided his extensive dominions into four 
unequal parts, Navarre being assigned to his son Garcia III. 
Garcia’s son Sancho IV. was overthrown in 1076 by a cousin, 
Sancho I. of Aragon, in whose line the two crowns remained united 
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until the election of Garcia Ramirez on the death of Alphonso I. 
(VII. of Castile). In 1234 Theobald, third count of Champagne, 
was crowned at Pamplona as Theobald I., having been adopted 
as heir by Sancho VII., and through Joanna, the granddaughter 
of Theobald, who married Philip the Fair of France in 1284, the 
crowns of France and Navarre became united in the person of 
Louis X. They were again separated on the death of Charles IV. 
of France without male issue; Joanna II., the daughter of Louis 


X. and wife of Philip, count of Evreux, was crowned queen of. 


Navarre at Pamplona in 1329. Her great-granddaughter Blanche 
was married first to Martin of Sicily and afterwards to John, son 
of Ferdinand of Aragon ; the second after her death made himself 
king of Navarre in spite of the claims of his son Charles, taking 
the title of John II. He was followed in 1479 by his daughter 
Eleanor, the wife of Gaston de Foix, and after her death in the 
same year Francis Phoebus, her grandson, succeeded, being crowned 
in 1482. At his death (1483) his sister Catherine, wife of Jean 
d'Albret, naturally succeeded, but, the latter having fallen under 
the papal ban, Ferdinand the Catholic in 1512 seized the whole of 
what 1s now Spanish Navarra, only the small portion of the king- 
dom on the French side of the Pyrenees being retained by Henry 
IL, son of D'Albret (1516). Her grandson, Henry III. of Navarre, 
became king of France (Henry IV.) in 1589, and united non-Spanish 
Navarre to the French crown in 1607. 


NAVARRETE, JUAN FERNANDEZ (1526-1579), sur- 
named El Mudo (The Mute), an eminent Spanish painter 
of the Madrid school, was born at Logroño in 1526. The 
illness which deprived him of his hearing occurred in early 
infancy, but at a very early age he began, it is said, to 
express his wants by sketching objects with a piece of 
charcoal He received his first instructions in art from 
Fray Vicente de Santo Domingo, a Hieronymite monk at 
Estella, and afterwards he visited Naples, Rome, Florence, 
and Milan. According to the ordinary account he was 
for a considerable time the pupil of Titian at Venice. In 
1568 Philip II. summoned him to Madrid with the title of 
king's painter and a salary, and employed him to execute 
pietures for the Escorial The most celebrated of the 
works he there produced are a Nativity (in which, as in 
the well-known work on the same subject by Correggio, the 
light emanates from the infant Saviour), a Baptism of 
Christ (now in the Madrid Picture Gallery), and Abraham 
Receiving the Three Angels (one of his last performances, 
dated 1576). He executed many other altarpieces, all 
characterized by boldness and freedom in design, and by 
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the rich warm colouring which has acquired for him the 
surname of “the Spanish Titian.” He died at Toledo in 
February 1579. 

NAVARRETE, Martin FERNANDEZ DE (1765-1844), 
Spanish historian, was born at Abalos, Logroño, in 1765, 
received his early education at the seminary in Vergara, 
Guipuzcoa, and entered the navy as a midshipman in 1780. 
His ship was engaged in the unsuccessful operations against 
Gibraltar in 1782, and afterwards in the suppression of 
Algerine pirates. Ill-health compelled him for a time to 
withdraw from active service, but he was able to devote 
the leisure thus forced upon him to historical research, and 
in 1789 he was appointed by the crown to examine the 
national archives with a view to the publication of a series 
of documents relating to the maritime history of Spain. 
Rejoining the navy in 1793, he was present at the siege of 
Toulon, and afterwards received command of a frigate. 
From 1797 to 1808 he held in succession various important 
posts in the office of the minister of marine. In 1808 the 
French invasion led to his withdrawal to Andalusia, and 
the rest of his life was entirely devoted to literature, In 
1819 appeared, as an appendix to the Academy's edition 
of Don Quijote, his Vida de Cervantes, the best biography 
of the great poet and humorist that has as yet been 
written, and in 1825 the first two volumes of the Coleccion 
de los Viajes y Descubrimientos que hicieron por Mar los 
Españoles desde fines del Siglo XV.,—characterized by 
Humboldt as “one of the most important historical monu- 
ments of modern times,”—were published. The third 
followed in 1829, and the fourth and fifth in 1837. After 
the publication of his Life of Cervantes, Navarrete’s literary 
merits received ample recognition: various public posts were 
conferred on him, including that of director of the hydro- 
graphical institute, and in 1837 he was made a senator 
and director of the academy of history. At the time of his 
death, which occurred on October 8, 1844, he was assisting 
in the preparation of the Coleccion de Documentos Ineditos 
para la Historia de España. The last two volumes of the 
Coleccion de Viajes were published posthumously, as also 
were a Disertacion sobre la Historia de la Nautica (1846) 
and the Biblioteca Maritima Española (1851). 


NAVIG AT I-ON 


A emet is the art of conducting a ship across 

the ocean. It is here treated to the exclusion of 
seamanship, which forms a distinct subject. The present 
article will give, first, a view of the history of the art 
from the time of the epoch-making voyages of Columbus 
and the Portuguese, with special reference to advances 
made in England, and then a sketch of practical naviga- 
tion as the art now stands. 

Up to the time of the Portuguese exploring expedi- 
tions, sent out by Prince Henry, which led to the dis- 
covery of the Azores in 1419, and the rediscovery of the 
Cape Verd Islands in 1447 and of Sierra Leone in 1460, 
navigation had been conducted in the most rude, uncer- 
tain, and dangerous manner it is possible to conceive. 
Thousands of years had passed without the least improve- 
ment being introduced, except the magnetic needle about 
the beginning of the 14th century (see Compass and 
Macnetism). Prince Henry did all in his power to 
bring together and systematize the knowledge then 
obtainable upon nautical affairs; he also established an 
observatory at Sagres (near Cape St Vincent) in order 
to obtain more aceurate tables of the declination of the 
sun. John IL, who ascended the throne in 1481, 
followed up the good work of his grand-uncle. He 
employed Roderick and Joseph, his physicians, with 


Martin de Bohemia, from Fayal, to act as a committee on 
navigation. They calculated tables of the sun's declina- 
tion, and invented the astrolabe, or at least recommended 
it as more convenient than the cross-staff. The king 
established forts and settlements on the coast of Africa ; 
that at St George de la Mina was on the Gold Coast, 
showing by the position a great geographical advance. 
The backward state of navigation at this time is best 
understood from a sketch of the few rude appliances 
which the mariner had. He had a compass, a cross-staff 
or astrolabe, a moderately good table of the sun's declina- 
tion, a correction for the altitude of the pole star, and 
occasionally a very incorrect chart. The first map or sea 
chart seen in England was brought by Bartholomew 
Columbus in 1489, and the.first map of England was 
made in 1520. Decimal arithmetic was invented by 
Simon Stevin about the end of the 16th century. Watches 
were unknown till 1530, and immediately Gemma Frizon 
or Frisius seized the idea for the purpose of ascertaining 
the difference of longitude between two places. They 
were too rough to be of use, and their advocate proposed 
to correct them by water-clocks or sand-clocks. Almanacs 
were first published in Poland in 1470, and in London three 
years later. These contained tables of the sun’s declina- 
tion and that of many of the stars, and tables for finding 
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the latitude by the pole star and the “pointers.” There was 
not till 1607 any means whatever of measuring a ship’s 
progress through the water, and none in general use till 
twenty or thirty years later (see Loc). 

The “ cross-staff” appears to have been used by astro- 
nomers at a very early period for measuring heights and 
distances, more recently by seamen for measuring alti- 
tudes. It was one of the few instruments possessed by 
Columbus and Vasco da Gama. The old cross-staff, called 
by the Spaniards *'ballestilla," consisted of two light 
battens. The part we may call the staff was about an 
inch and a half square and 36 inches long. Thecross was 
made to fit closely and to slide upon the staff at right 


angles; its length was a little over 26 inches, so as to allow 
the “pinules” or sights to be placed exactly 26 inches 
apart. A sight was also fixed on the end of the staff for 
the eye to peep through at the other two sights and objects 
to be measured. It was made by describing the angles 
on a table, and laying the staff upon it (fig. 1). The 
scale of degrees was marked on the upper face. After- 
wards shorter crosses were introduced, so that smaller 
angles could be taken by the same instrument. These 
angles were marked on the sides of the staff. 

Another primitive instrument in common use at the 
beginning of the 16th century was the astrolabe, which 
was more convenient than the cross-staff for taking 
altitudes, but was incapable of measuring distances. Fig. 
2 represents an astrolabe as described by Martin Cortes. 
It was made of copper or tin, about one-fourth of an inch 
in thickness and 6 or 7 inches in diameter, and was per- 
fectly circular except at one place, where a projection was 
provided for a hole by which it was suspended. Weight 
was considered desirable in order to keep it steady when 
in use. The face of the metal having 
been well polished, a plumb line from 
the point of suspension marked the 
vertical line, which when carefully 
subdivided gave the horizontal line and 
centre. The upper left quadrant was 
divided into degrees, The second part 
was a pointer pt of the same metal 
and same thickness as the circular 


Fig. 2. 


plate, about 14 inches wide, and in length equal to the 


diameter of the circle. The centre was bored, and a line 
was drawn across it the full length, which was called the 
line of confidence. On the ends of that line were fixed 
plates s, s, having each a larger and a smaller hole, both 
exactly over the line of confidence, as sights for the sun 
or stars. The pointer moved upon a centre the size of 
a goose quill. When the instrument was suspended the 
pointer was directed by hand to the object, and the angle 
read on the one quadrant only. Some years later the 
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other quadrant was also graduated, to give the benefit of 
a second reading. 

Among the earliest writers who touched upon naviga- 
tion was John Werner of Nuremberg, who in 1514, in his 
notes upon Ptolemy’s geography, describes the cross-staff 
as a very ancient instrument, but says that it was only 
then beginning to be introduced among seamen. He 
recommends measuring the distance between the moon and 
a star as a means of ascertaining the longitude. 

Thirty-eight years after the discovery of America, when 
long voyages had become comparatively common, Gemma 
Frisius wrote upon astronomy and cosmogony, with the 
use of the globes. His book comprehended much valu- 
able information to mariners of that day, and was trans- 
lated into French fifty years later (1582) by Claude de 
Dossiére. The system adopted is that of Ptolemy. The 
following are some of the points of interest for the subject 
before us. There is a good description of the sphere and 
its circles; the obliquity of the ecliptic is given as 
23° 30’. The distance between the meridians is to be 
measured on the equator, allowing 15° to an hour of time; 
longitude is to be found by eclipses of the moon and con- 
junctions, and reckoned from the Fortunate Islands 
(Azores). Latitude should be measured from the equator, 
not from the ecliptic, ‘‘as Clarean says.” The use of 
globes is very thoroughly and correctly explained. The 
scale for measuring distances was placed on the equator, 
and 15 German leagues, or 60 Italian leagues, were to be 
considered equal to one degree. The Italian league was 
8 stadia, or 1000 paces, therefore the degree is taken 
much too small. We are told that, on plane charts, 
mariners drew lines from various centres (2.c., compass 
courses), which were very useful since the virtue of the 
loadstone -had become known; it must be remembered 
that parallel rulers were unknown. Such a confusion of 
lines has been continued upon sea charts till very recently. 
Frisius gives rules for finding the course and distance 
correctly, except that he treats difference of longitude as 
departure. For instance, if the difference of latitude and 
difference of longitude are equal, the course prescribed is 
between the two principal winds,—that is, 45°. He 
points out that the courses thus followed are not straight 
lines, but curved, because they do not follow the great 
circle, and that distances could be more correctly 
measured on the globe. The tide is said to rise with 
the moon, high water being when it is on the meridian 
and nadir. From a table of latitudes and longitudes a 
few examples are here selected, by which it appears that 
even the latitude was much in error. The figures in 
brackets represent the positions according to modern 
tables, counting the longitude from the western extremity 
of St Michael. Flores is 5° 8’ farther west. 


Alexandria ......... .31° 0 N. Gils) 60° 30' E. (55° 55°) 
Ada a 37 15 (37 58) 52 45 (49 46) 
«Babylone. wm 95 0 (92 32) 79 0 (70 25) 
iDantzio 2c: ee 54 30 (54 21) 44 15 (44 38) 
London. zie... «eset 5m e (51 31) 19 15 (25 54) 
Allen SERES 34 0 (35 43) 38 45 (40 31) 
PODE 12. sees seen 41 50 (41 54) 36 20 (88 30) 


In 1534 Gemma produced an “astronomical ring," 
which he dedicated to the secretary of the king of 
Hungary. He admitted that it was not entirely his own 
invention, but asserted that it could accomplish all that 
has been said of quadrants, cylinders, and astrolabes,—also 
that it was a pretty ornament, worthy of a prince. As it 
displayed great ingenuity, and was followed by many 
similar contrivances during two centuries, a sketch is here 
given (fig. 3). The description must necessarily be brief. 

The outer and principal sustaining circle EPQs represents the 


meridian, and is about 6 inches in diameter; P, r are the poles. 
The upper quadrant is divided into degrees. It is suspended by 
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cirele EQ is fixed at right angles to the first, and represents the 
equinoctial line. The upper side is divided into twenty-four 
parts, representing the hours from noon or midnight. On the inner 
side of that cirele are marked the months and weeks. The third 
ring CC is attached to the first at the poles, and revolves freely 
within it. On the interior are marked the months, and on another 
side the corresponding 
signs of the zodiac; 
another is graduated 
in degrees. Itis fitted 
with a groove which 
carries two movable 
sights. On the fourth 
side are twenty-four 
unequal divisions 
(tangents) for measnr- 
ing heights and dis- 
tances. Its use is 
illustrated by twenty 
problems; it ean do 
roughly all that any 
instrument for taking 
angles can. Thus, to 
find the latitude, set 
the sights C, C to the 
place of the sun in 
the zodiac, and shut 
the circle till it cor- 
responds with 12 


o'clock. Peep through 


the sights and alter Fig. 3. 

the point of suspension till the greatest elevation is attained ; that 
time will be noon, and the point of suspension will be the latitude. 
The figure is slung at lat. 40°, either north or south. To find the 
hour of the day, the latitude and declination being known: the 
sights C, C being set to the declination as before, and the suspen- 
sion on the latitude, turn the ring CC freely till it points to the 
sun, when the index opposite the equinoctial circle will indicate the 
time, while the meridional circle will coincide with the meridian 
of the place. In this we may see the germ of the ‘‘ equatorial” now 
used in the principal observatories. 


There is at present in the museum attached to the Royal 
Naval College at Greenwich an instrument, ticketed as Sir 
Francis Drake’s astrolabe, prior to 1570. It is not an 
astrolabe, but may be a combination of astronomical rings 
as invented by Gemma with other things, probably of a 
later date. It has the appearance of a large gold watch, 
about 24 inches in diameter, and contains several parts 
which fall back on hinges. One part is a sun-dial, the 
gnomon being in connexion with a graduated quadrant, by 
which it could be set to the latitude of the place. There 
are a small compass and an hour circle. It is very neat, 
but too small for actual use ; it may be simply an ornament 
representing a larger instrument. There is a table of 
latitudes engraved inside one lid; that given for London 
is 51^ 34', about three miles too much. 

In 1537 Pedro Nuiiez (Nonius), cosmographer to the 
king of Portugal, published a work on astronomy, charts, 
and some points of navigation. He recognized the errors 
in plane charts, and tried to rectify them. Among many 
astronomical problems is one for finding the latitude of a 
place by knowing the sun's declination and the altitude 
when on two bearings, not less than 40° asunder. Gemma 
did a similar thing with two stars; therefore the problem 
now known as a “double altitude" is a very old one. 
They could do it by the globe within a degree. To 
Nuiez has been erroneously attributed the present mode 
of reading the exact angle on a sextant, the scale of a 
barometer, and various other things, the credit of which is 
due to Vernier nearly a hundred years later. The mode of 
dividing the scale which Nuiiez published in 1542 was the 
following. The are of a large quadrant was furnished 
with forty-five concentric segments, or scales, the outer 
one graduated to 90°, the others to 89, 88, 87, &c., 
divisions. As the fine edge of the pointer attached to the 
sights passed among those numerous divisions it touched 
one of them, suppose the fifteenth division on the sixth 
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a fine cord or wire placed at the supposed latitude. The second | scale, then the angle was 3a of 90°=15° 59' 56". 


This 
was à laborious method ; Tycho Brahe tried it, but aban- 
doned it in favour of the diagonallines then in common 
use, and still found on all scales of equal parts. 

In 1545 Dr Pedro de Medina published The Art of 
Navigation at Valladolid, dedicated to Don Philippo, 
prince of Spain. This appears to be the first book ever 
published professedly on navigation. It was soon trans- 
lated into French and Italian, and many years after into 
English by John Frampton. Though this pretentious 
work came out two years after the death of Copernieus, 
the astronomy is stil that of Ptolemy. The general 
appearance of the chart of the Mediterranean, Atlantic, 
and part of the Pacific is in its favour, but examination 
shows it to be very incorrect. <A scale of equal parts, 
near the centre of the chart, extends from the equator to 
what is intended to represent 75^ of latitude; by this scale 
London would be in 55° instead of 514°, Lisbon in 374° 
instead of 38° 42’. The equator is made to pass along the 
coast of Guinea, instead of being over four degrees farther 
south. The Gulf of Guinea extends 14 degrees too far 
east, and Mexico is much too far west. Though there are 
many vertical lines on the chart at unequal distances they 
do not represent meridians; there is no indication of longi- 
tude. A scale of 600 leagues is given (German leagues, 
fifteen to a degree). By this scale the distance between 
Lisbon and the city of Mexico 1s 1740 leagues, or 6960 
miles; by the vertical scale of degrees it would be about 
the same; whereas the actual distance is 4820 miles. 
Here two great wants become apparent,—a knowledge of 
the actual length of any are, and the means of represent- 
ing the surface of the globe on flat paper. There is a 
table of the sun's declination to minutes; on June 12th and 
December 11th (o.s.) it was 23° 33’. The directions for 
finding the latitude by the pole star and pointers appear 
good. For general astronomical information the book is 
inferior to that of Gemma. 

In 1556 Martin Cortes published at Seville The Art of 
Navigation. He gives a good drawing of the cross-staff 
and astrolabe, also a table of the sun’s declination for four 
years (the greatest being 23° 33’), and a calendar of saints’ 
days. The motions of the heavens are described accord- 
ing to the notions then prevalent, the earth being viewed as 
fixed. He recommends the height of the pole being found 
frequently, as the estimated distance run was imperfect. 
He devised an instrument whereby to tell the hour, the 
direction of the ship’s head, and where the sun would set. 
A very correct table is given of the distances between the 
meridians at every degree of latitude, whereby a seaman 
could easily reduce the difference of longitude to departure. 
In the rules for finding the latitude by the pole star, the 
star is supposed to be then 3° from the pole; it is now 
(1883) 1° 18’ 54". Martin Cortes attributes the tides 
entirely to the influence of the moon, and gives instruc- 
tions for finding the time of high water at Cadiz, when 
by means of a card with the moon’s age on it, revolving 
within a circle showing the hours and minutes, the 
time of high water at the place for which it was set 
would be indicated. He deplores the loss of the earl 
of Niebla and other valiant captains of Spain, before 
Gibraltar, in 1436, because the mariners kept no account 
of the tides. In this instance it was more probably the 
effect of current. There is a chapter upon the signs 
which prognosticate fair or foul weather, from Pliny and 
Aristotle ; another upon “shining exhalations,” the “fire 
of St Elmo,” and other old superstitions. Directions are 
given for making a compass similar to those then in 
common use, also for ascertaining and allowing for the 
variation. The east is here spoken of as the principal 
point, and marked by a cross, after that the true north. 
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There is a table of difference of latitude and departure in 
proportion to the tangent of the course. 

The third part of Martin Cortes’s work is upon charts ; he 
laments that wise men do not produce some that are correct, 
and that pilots and mariners will use plane charts which are 
not true. In the Mediterranean and Channel of Flanders 
the want of good charts is (he says) less inconvenient, as 
there they do not navigate by the altitude of the pole. 

As some subsequent writers have attributed to Cortes 
the credit of first thinking of the enlargement of the 
degrees of latitude on Mercator’s principle, his precise 
words may be cited. In making a chart, it is recom- 
mended to choose a well-known place near the centre of 
the intended chart, such as Cape St Vincent, which call 
37°, “and from thence towards the Arctic pole the degrees 
increase ; and from thence to the equinoctial line they go 
on decreasing, and from the line to the Antarctic pole 
increasing.” ? It would appear at first sight that the 
degrees increased in size as well as being called by a higher 
number, but a specimen chart in the book does not justify 
that conclusion. It is from 34^ to 40°, and the divisions 
are unequal, but evidently by accident, as the highest and 
lowest are the largest. He states that the Spanish scale 
was formed by counting the Great Berling as 3° from Cape 
St Vincent (it is under 21^). Twenty English leagues are 
equal to 174 Spanish or 25 French, and to 1° of latitude. 
Cortes was evidently ata loss to know the size of a degree, 
and consequently the circumference of the globe. The 
degrees of longitude are not laid down, but for a first 
meridian we are told to draw a vertical line “through the 
Azores, or nearer Spain, where the chart is less occupied." 
It is impossible under such circumstances to understand or 
check the longitudes assigned to places at that period. 
Martin Cortess work was held in high estimation in 
England for many years, and appeared in several transla- 
tions, One by Richard Eden in 1609 gives an improved 
table of the sun's declination from 1609 to 1625—the 
greatest declination being 23? 30'. The declinations of 
the principal stars and the times of their passing the 
meridian, and other improved tables, are given, with a 
very poor traverse table for eight points. The cross-staff, 
he said, was in most common use; but he recommends 
Wright's sea quadrant. 

William Cuningham published in 1559 a book called his 
Astronomical Glass, in which he teaches the making of 
charts by a central meridional line of latitude in equal 
parts, with other meridians on each side, distantat top and 
bottom in proportion to the departure at the highest and 
lowest latitude, for which purpose a table of departures is 
given very correctly to the third place of sexagesimals. 
The chart would be excellent were it not that the parallels 
are drawn straight instead of being curved. In another 
example, which is one-fourth of the sphere, the meridians 
and parallels are all curved ; it would be good were it not 
that the former are too long. The hemisphere is also 
shown upon a projection approaching the stereographic ; 
but the eighteen meridians cut the equator at equal 
distances, instead of being smaller towards the primitive. 
He gives the drawing of an instrument like an astrolabe 
placed horizontally, divided into 32 points and 360 degrees, 
and carrying a small magnetic needle to be used as a 
prismatic compass, or even as a theodolite (fig. 4). A sketch 
is given of Ptolemy observing the sun with a primitive 
instrument, likely from its great size to give good results 
after being correctly fixed, except for the amount of error 
caused by the shrinkage or expansion of the parts. 

Gerhard Mercator’s great improvements in charts have 


1 **Y Qalli hazia el polo artico los grados se augmentan: y d'alli 
a la linea equinoccial van diminuyendo: y de la linea al polo antartico 
augmentando, " 


been noticed in the article Map, where a sketch is given of 
his map of the world, of 1569 (vol. xv. p. 521). From 
facsimiles of his early charts in Jomard, Les Monuments 
de la Géographie, the following measurements have been 
made. A general chart of 1569, of North America, 25° to 
19^, is 2 feet long north and south, and 20 inches wide. 
Another of the same date, a 

from the equator to 60° south Sy 

is 15°8 inches. The charts f 


agree with each other, a | V4 
V 


slight allowance being made p 
N 
LR 
(Bs 


for remeasuring. As com- 
pared with Dr Inman’s table 
of meridional parts, the spaces 
between the parallels are all 
too small. Between 0° and 
10° the error is 8’; at 20° 
it is 5; at 30°, 16 ; at 40°, 
oo; ab 50°, 6l at 60, 
104'; at 70°, 158’; and at 
79°, 182'—that is, over 
three degrees upon the whole 
chart. As the measures are ; 
always less than the truth it z . 

is sette that Mercator was à M E 
afraid to give the whole. In 
a chart of Sicily by Romoldus 
Mercator in 1589, on which 
two equal degrees of latitude, 
36° to 38^, subtend 91 inches, 
the degree of longitude is 
quite correct at one-fourth 
from the top; the lower part is a mile too large. One of 
the north of Scotland, published in 1595, by Romoldus, 
measures 104 inches from 58° 20' to 61°; the divisions 
are quite equal and the lines parallel; it is correct at 
the centre only. A map of Norway, 1595, lat. 60° to 
70° = 91 inches, has the parallels curved and equidistant, 
the meridians straight converging lines; the spaces be- 
tween the meridians at 60° and 70° are quite correct. 

Norman’s discovery of the dip (1576) has been spoken 
of at vol. xv. p. 221. He mentions and condemns the 
practice of each country having compass cards set to their 
variation, and sailors using them indiscriminately in any 
part of the world. 

In 1581 Michael Coignet of Antwerp published sea 
charts, and also a small treatise in French, wherein he 
exposes the errors of Medina. He was probably the first 
who said that rhumb lines form spirals round the pole. 
He published also tables of declination, and observed the 
gradual decrease in the obliquity of the ecliptic. He 
described a cross-staff with three transverse pieces, which 
was then in common use at sea. Coignet died in 1623. 

The Dutch published charts made up as atlases as early 
as 1584, with a treatise on navigation as an introduction. 

In 1585 Roderico Zamorano, who was then the lecturer 
at the naval college at Seville, published a concise and 
clearly-written compendium of navigation; he follows 
Cortes in the desire to obtain better charts. Andres 
Garcia de Cespedes, the successor of Zamorano at Seville, 
published a treatise on navigation at Madrid in 1606. 
In 1592 Petrus Plancius published his universal map, con- 
taining the discoveries in the East and West Indies and 
towards the north pole. It possessed no particular merit ; 
the degrees of latitude are equal, but the distances between 
the meridians are noted. He made London appear in 
51° 32’ N. (which is near enough) and long. 22°, by which 
his first meridian should have been more than 3° east of St 
Michael. 

In 1594 Blundeville published a description of Mer- 
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the radius bar and pointer, with 
vanes and pinules at the side; 
CD is a scale of chords which is 
lifted up to touch the pointer and 
indicate the angle from 90° near 
C to zero near D. By the size of 
the observer in the drawing the 
standard ST was 10 or 12 feet in 
length. 
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cator’s charts and globes ; he confesses to not having known 
upon what rule the meridians were enlarged by Mercator, 
unless upon such a table as Wright had sent him (see 
below). Wright’s table of meridional parts is here pub- 
lished, also an excellent table of sines, tangents, and 
secants,—the former to seven places of figures, the latter 
to eight. These are the tables made originally by Regio- 
montanus, and improved by the Jesuit Clavius. 

In 1594 the celebrated navigator John Davis published 
a pamphlet of eighty pages, in black letter, entitled The 
Seaman’s Secrets, in which he proposes to give all that 
is necessary for seameri—not for scholars on shore. He 
defines three kinds of sailing :—horizontal, paradoxical, 
and great circle. His horizontal sailing consists of short 
voyages which may be delineated upon a plain sheet of 
paper. The paradoxical or cosmographical embraces longi- 
tude, latitude, and distance,—the getting together many 
horizontal courses into one “infallible and true,” t.e., what 
is now called traverse and Mercator’s sailings. His “‘ para- 
doxical course” he describes correctly as a rhumb line 
which is straight on the chart and a curve on the globe. 
He points out the errors of the common or plane chart, 
and promises if spared to publish a “ paradoxall chart.” 
It is not known whether such a chart appeared or not, but 
he assisted Wright in producing his chart a few years 
later. Great circle sailing is clearly described by Davis 
on a globe ; and to render it more practicable he divides 
a long distance into several short rhumb lines quite cor- 
rectly. His list of instruments necessary to a skilful sea- 
man comprises the sea compass, cross-staff, chart, quadrant, 
astrolabe, an “instrument magnetical” for finding the 
variation of the compass, a horizontal plane sphere, a 
globe, and a paradoxical compass. The first three are 
sufficient for use at sea, the astrolabe and quadrant being 
uncertain for sea observations. The importance of knowing 
the time of the tides when approaching tidal or barred 
harbours is clearly pointed out, also the mode of ascer- 
taining it by the moon’s age. A table of the sun’s decli- 
nation is given for noon each day during four years, 
1593-97, from the ephemerides of Stadius. The greatest 
is 23° 28’. Several courses and distances, with the resulting 
difference of latitude and departure, are correctly worked 
out. A specimen log-book provides one line only for cach 
day, but the columns are arranged similarly to those of 
a modern log. Under the head of remarks after leaving 
Brazil, we read, “the compass varied 9°, the south point 
westward.” He states that the first meridian passed 
through St Michael, because there was no variation at 
that place; the meridian passed through the magnetic 
pole as well as the pole of the earth. He makes no 
mention of Mercator's chart, nor of Cortes or other writers 
on navigation. Rules are given for finding the latitude 
by two altitudes of the sun and intermediate azimuth, 
also by two fixed stars, by the globe. "There is a drawing 
of a quadrant, with a plumb line, for measuring the 
zenith distance, and one of a curious modification of a 
cross-staff with which the observer stands with his back to 
the sun, looking at the horizon through a sight on the end 
of the staff, while the shadow of the sun, from the top of 
a movable projection, falls on the sight box. This remained 
in common use till superseded by Hadley's quadrant. The 
eighth edition of Davis's work was printed in 1657. 

Edward Wright, of Caius College, Cambridge, published 
in 1599 a valuable work entitled Certain Errors in Navi- 
gation Detected and Corrected. One part is a translation 
from Roderico Zamorano ; there is a chapter from Cortes, 
and one from Nuñez. A year after appeared his chart of 
the world, upon which both capes and the recent discoveries 
in the East Indies and America are laid down truthfully 
and scientifically, as well as his knowledge of their latitude 
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and longitude would admit. Just the northern extremity 
of Australia is shown. Wright said of himself that he 
had striven beyond his ability to mend the errors in chart, 
compass, cross-staff, and declination of sun and stars. He 
considered that the instruments which had then recently 
come in use “could hardly be amended,” as they were 
growing to “ perfection,” —especially the sea chart and the 
compass, though he expresses a hope that the latter may 
be “freed from that rude and gross manner of handling 
in the making.” He gives a table of magnetic declina- 
tions, and explains its geometrical construction. He states 
that Medina utterly denied the existence of variation, and 
attributed it to bad making and bad observations. Wright 
expresses a hope that a right understanding of the dip 
of the needle would lead to a knowledge of the latitude, 
* as the variation did of the longitude.” He gives a table 
of declinations for every minute of the ecliptic, and 
another for the use of English mariners during four years— 
the greatest being 23° 31’ 30". The latitude of London 
he made 51° 32' For these determinations a quadrant 
over 6 feet in radius was used. He also treats of the 
“dip” of the sea horizon, refraction, parallax, and the 
sun's motions. With all this knowledge the earth is 
still considered as stationary,—although Wright alludes to 
Copernicus, and says that he omitted to allow for parallax. 
Wright ascertained the declination of thirty-two stars, and 
made many improvements or additions to the art of navi- 
gation, considering that all the problems could be per- 
formed arithmetically by the doctrine of triangles, without 
globe or chart. He devised sea rings for taking observa- 
tions, and a sea quadrant to be used by two persons, 
which is in some respects similar to that by Davis. 
While deploring the neglected state which navigation had 
been in, he rejoices that the worshipful society at the 
Trinity House, under the favour of the king (James I), 
had removed “‘many gross and dangerous enormities." 
He joins the brethren of the Trinity House in the desire 
that a lectureship should be established on navigation, 
as at Seville and Cadiz; also that a grand pilot should 
be appointed, as Sebastian Cabot had been in Spain, who 
examined pilots (i.e. mates) and navigators. Wright’s 
desire was partially fulfilled in 1845, when an Act of 
Parliament paved the way for the compulsory qualification 
of masters and mates of merchant ships; but such was the 
opposition by shipowners that it was left voluntary for a 
few years. England was in this respect more than a 
eentury behind Holland. It has been said that Wright 
accompanied the earl of Cumberland to the Azores in 
1589, and that he was allowed .£50 a year by the Fast 
India Company as lecturer on navigation at Gresham 
College, Tower Street. 

The great mark which Wright made in the world was 
the discovery of a correct and uniform method for dividing 
the meridional line and making charts which are still called 
after the name of Mercator. He considered his charts as 
true as the globe itself ; and so they were for al] practical 
purposes. He commenced by constructing a meridional 
line, upon the proportion of the secants of the latitude, for 
every ten minutes of the arc, and in tle edition of his 
work published in 1610 his calculations are for every 
minute. His caleulations were based upon the discovery 
that the radius bears the same proportion to the secant of 
the latitude as the difference of longitude does to the 
meridional difference of latitude—a rule strictly correct 
for small arcs only. One minute is taken as the unit upon 
the arc and 10,000 as the corresponding secant, 2' becomes 
20,000, 3'230,000, &c., increasing uniformly till 49’, 
which is equal to 490,001; 1° is 600,012. The secant 
of 20° is 12,251,192, and for 20^ 1’ it wil be 
12,251,192 + 10,642,— practically the same as that used 
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in modern tables. The principle is simply explained by 
fig. 5, where b is the pole and bf the meridian. At any 
point a a minute of longitude :a min. i 
of lat. ::ea (the semi-diameter of the 
parallel) : &f (the radius). Again ea: kf ,, 
:: kf : kis: radius : sec. akf (sec. of lat.). " 
To keep this proportion on the chart, the 
points of latitude must increase in the 
same proportion as the secants of the 
arc contained between those points and 
the equinoctial which was then to be k E f 
done by the “canon of triangles,” 1 Fig. 5. 

Subsequent writers, including Gunter, Norwood, and 
Bond, give Wright the credit of having been the first to 
establish a correct proportion between the meridians and 
parallels for every part of the chart. This great improve- 
ment in the principle of constructing charts was adopted 
slowly by seamen, who, putting it as they supposed to a 
practical test, found good reason to be disappointed. The 
positions of most places had been laid down erroneously, 
by very rough courses and estimated distances upon an 
entirely false scale, viz., the plane chart; from this they 
were transferred to the new projection.? 

When Napier’s Canon JMirificus appeared in 1614, 
Wright at once recognized the value of logarithms as an 
aid to navigation, and undertook a translation of the 
book, which he did not live to publish (see Napier). E. 
Gunter’s tables (1620) made the application of the new 
discovery to navigation possible, and this was done by T. 
Addison in his Arithmetical Navigation (1625), as well as 
by Gunter in his tables of 1624 and 1636, which gave 
artificial sines and tangents, to a radius of 1,000,000, with 
directions for their use and application to astronomy and 
navigation, and also logarithms of numbers from 1 to 
10,000. Several editions followed, and the work retained 
its reputation over a century. Gunter invented the sector, 
and introduced the meridional line upon it, in the just 
proportion of Mercator's projection. 


The third edition of Gunter's work was published in 1653, and 
the fifth edition in 1673, amended by Henry Bond, a practitioner 
in the mathematics, in the Bulwark near the Tower—a thick octavo. 
A table of meridional parts is given, with instructions to construct 
it by the addition of secants as Wright did. The table has been 
found upon examination to be very correct. The degree is divided 
into 1000 parts. 

With the latitude left, course steered, and difference of longi- 
tude made good, Bond found the latitude of ship, by projection on 
the chart, by the sector, or by the following rule:— 


tan of course x proportional diff. of lat. 
radius 


And conversely, suppose‘latitude left 50°, course 33? 45’, difference 
of longitude 53* —330'; then 


eot 30? 45’ x 330' 
radius 


n 


— diff. long. 


=493°5, prop. diff. lat., 


which, added to the meridional parts corresponding to 50°, will 
give the number opposite 55°, and 55^ is the latitude. Various 
problems in sailing according to Mercator are solved arithmetic- 
ally upon the tangents, without the table of meridional parts, 
which may also be done geometrically upon the tangent line of the 
eross-staff. The following important proposition is in Bond’s own 
words:—''First we must know that the logarithmic tangents 
from 45° upwards do increase in the same manner as the secants 
added together do, if we account every half degree above 45? to 
be a whole degree of Mereator's meridional line; and so the table of 


1 The works of Wright passed through at least ten editions; the 
last which the writer has seen was edited by Moxon in 1657. 

2 W, Snellius, professor of mathematics at Leyden, published in 
1624 a treatise on navigation, after Wright's plan. He mentions the 
name of Wright with others in the introduction, but, as he did not 
say what part he took from each, the division of the meridional line 
to minutes up to 70° was attributed to him, though Wright had done 
1t up to 89° 59’ and published it in 1610. Justice was done to 
Wright’s memory in the Mémoires of the Academy of Sciences, Paris, 
1758, p. 275. 
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logarithmic tangents is a table of meridional parts to every two 
minutes of the meridian line, leaving out the radius." 

The way of using this proposition is as follows. The table 
begins at 45°, and every 30 minutes is reckoned a whole degree ; 
therefore, when both latitudes are given, take the half of each 
increased by 45°, subtract the tangent of the lesser sum from that 
of the greater, and divide the remainder by the tangent of 45? 30' 
(radius omitted); the quotient will be the equal, or equinoctial, 
degrees contained between the two latitudes. Or multiply the 
aforesaid remainder by ten and divide by half the tangent of 
45° 30’, and the quotient will be equal to the equinoctial leagues 
contained between the two latitudes. The logarithmie tangents 
are here treated as natural numbers, and the division done by 
logarithms. Bond lays no stress on the above solution as being 
new ; it is merely used in lieu of a table of meridional parts. 

The subsequent history of the problem of meridional parts may 
most conveniently be added here rather than in its chronological 
place. An important letter from Dr Wallis, 
professor of geometry at Oxford, is given 
with the Phil. Trans. for 1685, No. 176. 
The writer says that, the old inquiry about 
the sum or aggregate of secants having been 
of late renewed, he thought fit to trace it 
from its original, with such solutions as 
seemed proper to it. Archimedes and the 
ancients divided the curvilinear spaces as 
figs. 6 and 7. If they reckoned the first four 
it was too large; if the last four, too small. 
As the segments increased in number the 
error diminished. The degrees of longitude 
decrease as the cosine of the latitude (which 
is the semidiameter of such parallel) to the 
radius of the globe or equator. By the 
straight lines “each degree of longitude is 
inereased above its due proportion, at such 
rate as the equator (or its radius) is greater 
than such parallel (or the radius thereof). 
The old sea charts represented the degrees of 
latitude and longitude all equal. ‘‘ Hereby, 


Fig. 7. 


among other inconveniences (as Mr Edward Wright observed in 
1599), the representation of places remote from the equator were 
distorted.” Wright advised that the degrees of latitude should 
be protracted in like proportion with those of longitude, ‘‘ that is, 


everywhere in such proportion as is the respective secant of such 
latitude to the radius” (see Wright's P P» oe ^» P» 
explanation of this part, and fig. 5). 
Fig. 8 represents one quarter of the globe, 
the surface of which is opened out till 
the parallel LA becomes a straight line ! 
as da, and each of the four meridians 
reaches P, P, P, P. The equator is re- 
presented by EE; so that the position , l 
of each parallel on the chart should b ; 

at such distance from the equator ‘‘as Fig. 8. 

are all the secants (taken at equal distances in the are) to so 
many times the radius, . . . which is equivalent to a projection 
of the spherical surface on the coneave surface of a cylinder, 
erected at right angles to the plane of the equator,” while each 
division of the meridian is equal to the secant of the latitude 
answering to such part, as fig. 9. This projection, if expanded 


into à plane, will be the same 

as a plane figure whose base 

is equal to a quadrantal are , 

extended (or a portion thereof), 

on whieh (as ordinates) are 

erected perpendieulars equal 3 

to the secants, answering to 

the respective points of the s 
arc extended, as fig. 10. The 

first answers to the equator, R 

the last to the pole infinite. 

“For finding this distance * 

answering to each degree and 

minute of latitude, Mr Wright S E ow n D 


added all the secants from the p Fig. 10 

beginning to the position Fig.9. gere 

required. The sum of all except the greatest (answering to the 
figure inseribed) is too little. The sum of all except the least 
(answering to the circumscribed) is too great—which latter Mr 
Wright followed. It will be nearer the truth than either if we 
take the intermediate spaces; instead of minutes, take $, 13, 23, 
&c., or the double of these, 1, 3, 5, 7, &c., which yet, because on 
the convex side of the curve, would be rather too little. Either of 
these ways will be exact enough fora chart. If we would be more 
exact, Mr Oughtred directs, as did Mr Wright before him, to divide 
the are into parts yet smaller than minutes, and calculate secants 
thereto." Wallis continued the subject and the doctrine of infinite 
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series ; but more than sufficient has been quoted for the purposes 
of navigation. At the end he adds that the same may be obtained 
in like manner by taking the versed sines in arithmetical pro- 
portion. 

The next writer who made his mark upon this problem was 
Dr E. Halley (Phil. Trans., No. 219, 1695). He states that the 
tangential proportion between the latitude and the divisions of the 
ineridional line was discovered by chance, and first published by 
H. Bond, in Norwood's Epitome of Navigation. James Gregory 
furnished a demonstration in 1668; but it was long and tedious. 
Halley claimed for himself the honour of being the first to give a 
rule whereby the meridional parts between any two latitudes may 
be caleulated at once by the relation of the logarithmie tangents; 
but it is practically the same as that published by Bond. Halley 
said that Wright's table nowhere exceeded the truth by half a mile. 
Sir Jonas Moore's system, he said, was nearer the truth, but the 
difference is not appreciable till beyond navigable waters. 

A rather curious paper was read before the Royal Society, June 
4, 1666, by Nicholas Mercator upon the meridionalline; he pro- 
poses to divide it into the hundred-thousandth part of a minute. 
Roger Cotes wrote upon the same subject an exhaustive paper in 
Latin, called *'Logometria," Phil. Trans., No. 338, 1714. He 
gives an illustrative figure in which the rhumb line crosses the 
meridians at an angle of 45°. His demonstrations by the ratios 
arrive at similar conclusions to those clearly expressed by Halley. 

All these rules assume the earth to be truly spherical, instead of 
spheroidal. For the history of inquiry into the exact figure of the 
earth, see Eart. It may be mentioned that a pamphlet on this 
subject by Murdoch, published in 1741, in which meridional parts 
are adapted to a (very exaggerated) spheroid, shows that plane 
charts and the roughly-divided Mercator's charts were still used at 
that date. Plane charts, indeed. are explained even later, as in 
Robertson's Navigation, 1755. 

The power of taking observations correctly, either at sea 
or on shore, was greatly assisted by the invention which 
bears the name of Pierre Vernier, which was published in 
Brussels in 1631 (see VERNIER). As Verniers quadrant 
was divided into half degrees only, the sector, as he called 
it, spread over 144 degrees, and that space carried thirty 
equal divisions, numbered from 0 to 30. As each division 
of the sector contained 29 minutes of the arc, the vernier 
could be read to minutes. The verniers now commonly 
adapted to sextants can be read to 10 seconds. Shortly 
after the invention it was recommended by Bouguer and 
Jorge Juan, who describe it in a treatise entitled La Con- 
struction, &c., du quadrant nouveau. About this period 
Gascoigne applied the telescope to the quadrant (see 
MICROMETER); and Hevelius invented the tangent screw, 
to give slow and steady motion when near the desired posi- 
tion. In 1635 Henry Gellibrand published his discovery 
of the change in variation of the needle, which was etfected 
by his comparing the results of his own observations with 
those of Burrough and Gunter. The latter was his pre- 
decessor at Gresham College. 

In 1637 Richard Norwood, a sailor, and reader in 
mathematics, published an account of his most laudable 
exertions to remove one of the greatest stumbling-blocks 
in the way of correct navigation, that of not knowing the 
actual size of a degree or nautical mile, in a pamphlet 
styled The Seaman’s Practices. Norwood ascertained the 
latitude of a position near the Tower of London in June 
1633, and of a place in the centre of York in June 1635, 
with a sextant of more than 5 feet radius, and, having care- 
fully corrected the declination, refraction, and parallax, 
made the difference 2° 28’. He then measured the 
distance with a chain, taking horizontal angles of all 
windings, and he made a special table for correcting 
elevations and depressions. A few places which he was 
unable to measure he paced. His conclusion was that 
à degree contained 367,176 English feet; this gives 2040 
yards to a nautical mile,—only about 12 yards too much. 
Norwood's works went through numerous editions, and 
retained their popularity over a hundred years; the 
last which the writer has seen—a good book for the 
time, free from nonsense—is dated 1732. In it he says 
that, as there is no means of discovering the longitude, a 
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seaman must trust to his reckoning. He recommends 
the knots on the log-line to be placed 51 feet apart, as 
the just proportion to a mile when used with the half- 
minute glass. 

Dr Hooke read a paper at the Royal Society, in 1666, 
upon deep-sea sounding by means of a weight which be- 
came detached on striking the bottom, and allowed a float 
to ascend to the surface, while the time was carefully noted 
—basing his calculations upon performances in known 
depths. He was on the verge of a great success; he 
required Sir W. Thomson’s piano-wire instead of the 
float. 

In the same year a paper was read by Dr Wallis (who 
had previously published a discourse on tides) showing 
that the modern theory was not then generally accepted. 
This was followed by a paper by Sir Robert Moray, who 
recommended frequent and extended observations, and 
proposed to form a table which embraced every circum- 
stance that would appear to be desirable even at the 
present day. Sir Robert also spoke of the irregularities 
in the tides past the western islands of Scotland. In PA. 
Trans., 1683, vol. xiii. No. 143, there is an account of 
Flamsteed’s tide table for London Bridge, which gave 
each high tide every day in the year. He justly condemns 
the old almanacs for deriving the moon’s age from the 
epact, and then allowing forty-eight minutes for every day. 
Brooker was the first to amend this reckoning, but in a 
rough manner. Henry Philips, well known by his works 
on navigation, was the first to bring the inequality to a 
rule, which was found more conformable to experience 
than was expected; but Flamsteed made corrections on 
his rule. 

The necessity for having correct charts was equalled by 
the pressing need of obtaining the longitude by some 
simple and correct means available to seamen; and we 
have seen how many plans had already been thought of 
for this purpose. At one time it was hoped that the 
longitude might be directly discovered by the variation of 
the compass; in 1674 Charles IL actually appointed a 
commission to investigate the pretensions of a scheme of 
this sort devised by Bond,! and the same idea appears as 
late as 1777 in S. Dunn’s Epitome. But the only real way 
of ascertaining the longitude is by knowing the difference 
of time at two meridians; and til the invention and 
perfecting of chronometers this could only be done by 
finding at two places the apparent time of the same celestial 
phenomenon. The most obvious phenomena to select were 
the motions of the moon among the sun and stars, which 
as we have seen were suggested as a means of finding the 
longitude by Werner in 1514, and continued to receive 
attention from later writers. Put to make this idea 
practieal it was necessary on the one hand to have better 
instruments for observation, and on the other to have 
such a theory of the moon's motions as should enable its 
place to be predicted with accuracy, and recorded before- 
hand in analmanac. The very principles of such a theory 
were unknown before Newton's great discovery, when the 
lunar problem begins to have a chief place in the history 
of navigation; the places of stars were derived from 
various and widely discrepant sources; and almanacs gave 
little useful information beyond the declination of the sun, 
the age of the moon, and the time of high water.? Another 
class of phenomena whose comparative frequency recom- 
mended them for longitude observations, viz., the occulta- 
tions of Jupiter’s satellites, became known through 
Galileo’s discovery of these bodies (1610). Tables for 


1 Bond published in 1676 a quarto volume entitled The Longitude 
Found. 

? Wharton's Angelus Britannicus, 1668-1715, is a fair specimen of 
the almanacs of the period. 
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these were published by Dominic Cassini at Bologna in 
1688, and were repeated in a more correct form at Paris 
in 1693 by his son, who was followed by Pound, Bradley, 
Wargentin, and many otherastronomers. But this method, 
though useful on land, is not suited to mariners; when 
Whiston, for example, in 1737 recommended that the 
satellites should be observed by a reflecting telescope, he 
did not sufficiently consider the difficulty of using a 
telescope at sea, or the infrequency of the occultations, 
aud it is the lunar problem which will chiefly concern us 
in what follows. 

The study of this problem was stimulated by the reward 
of 1000 crowns offered by Philip III. of Spain in 1598 ; 
the states-general followed with an offer of 10,000 florins, 
But for a long time nothing practical came of this; a pro- 
posal by J. Morin, submitted to Richelieu in 1633, was 
pronounced by commissioners appointed to judge of it to 
be incomplete through the imperfection of the lunar tables, 
and in like manner when the question was raised in 
England in 1674 by a proposal of St Piere to find the 
longitude by using the altitudes of the moon and two stars 
to find the time each was from the meridian, and when the 
king was pressed by St Piere, Sir J. Moore, and Sir C. 
Wren to establish an observatory for the benefit of naviga- 
tion, and especially that the moon’s exact position might 
be calculated a year in advance, Flamsteed gave his judg- 
ment that the lunar tables then in use were quite useless, 
and the positions of the stars erroneous. The result was 
that the king decided upon establishing an observatory in 
Greenwich Park, and Flamsteed was appointed astro- 
nomical observer on March 4, 1675, upon a salary of 
£100 a year, for which also he was to instruct two boys 
from Christ’s Hospital. While the small building in the 
Park was in course of erection he resided in the Queen’s 
House (now the central part of the Greenwich Hospital 
school), and removed to the house on the hill, July 10, 
1676, which came to be known as *Flamsteed House.” 
The institution was placed under the surveyor-general of 
ordnance,—perhaps because that office was then held 
by Sir Jonas Moore, himself an eminent mathematician. 
Though this was not the first observatory in Europe, it 
was destined to become the most useful, and has fulfilled 
the important duties for which it was established. It was 


established to meet the exigencies of navigation, as was, 


clearly stated on the appointment of Flamsteed, and on 
several subsequent occasions ; and we see now what an ex- 
cellent foster-mother it has been to the higher branches of 
that science. This has been accomplished by much labour 
and patience; for, though the most suitable man in the 
kingdom was placed in charge, it was so starved and 
neglected that it was almost useless during many years. 
The Government did not provide a. single instrument. 
Flamsteed entered upon his important duties with an iron 
sextant of 7 feet radius, a quadrant of 3 feet radius, two 
telescopes, and two clocks, the last given by Sir Jonas 
Moore. Tycho Brahe’s catalogue of about a thousand 
stars was his only guide. In 1681 he fitted a mural arc 
which proved a failure. Seven years after another mural 
are was erected at a cost of £120, with which he set to 
work in earnest to verify the latitude, and to determine 
the equinoctial point, the obliquity of the ecliptic, the 
right ascension and declination of the stars, till he 
numbered two or three thousand which appeared in the 
“ British catalogue." See FLAMSTEED and ASTRONOMY. 
Flamsteed died in 1720, and was succeeded by Halley, 
who paid particular attention to the motions of the moon 
with a view to the longitude problem. A paper which he 
published.in the Phil. Trans., 1731, No. 421, shows what 
had been accomplished up to that date, and proves that it 
was still impossible to find the longitude correctly by the 
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moon. He repeats what he had published twenty years 
before in an appendix to Street's Caroline tables, which 
contained observations made by him (Halley) in 1683-84 
for ascertaining the moon's motion, which he thought to 
be the only practical method of “attaining " the longitude 
at sea. He found that it only needed a little patience to 
be able to manage a 5 or 6 foot telescope, capable of 
showing the occultations of the fixed stars by the moon, 
on shipboard in moderately fine weather (ships must 
have been very steady in his days). The Caroline 
tables of Street, though better than those before him, 
as well .as those of Tycho, Kepler, Bullialdus, and 
Horrox, were uncertain; sometimes the equations would 
compensate one another; at other times when they fell 
the same way the result might be 100 leagues in error. 
He hopes that the tables will be so amended that an 
error may scarce ever exceed 3 minutes of motion (equal 
to 14° of longitude). Sir Isaac Newton’s tables, corrected 
by himself (Halley) and others up to 1713, would admit 
of errors of 5 minutes, when the moon was in the third 
and fourth quarters. He blames Flamsteed for neglecting 
that portion of the work, as he was at the observatory 
more than two periods of eighteen years. He himself 
had at this time seen the whole period of the moon’s 
apogee—less than nine years—during which period he 
observed the right ascension of the moon at her transit, 
with great exactness, almost fifteen hundred times, or as 
often as Tycho Brahe, Hevelius, and Flamsteed together. 
He hoped during 1731 and a few future years to com- 
pute the moon’s position within 2 minutes of motion 
with certainty, which will be equal to 20 leagues at the 
equator and 15 in the Channel; and Hadley’s quadrant 
might be applied to taking distances at sea with the 
desired accuracy.? 

The last remark calls us to consider this great improve- 
ment in the instrumental means for taking observations 
at sea. Up to this time all instruments either depended 
on a plumb line or required the observer to look in two 
directions at once. 

Their imperfections are clearly pointed out in a paper by Pierre 
Bouguer (1729) which o 
received the prize of 
the Paris Academy of 
Sciences for the best 
method of taking the 
altitude of stars at sea. 
Bouguer himself pro- 
poses a modification 
of what he calls the 
English quadrant, pro- 
bablythe one proposed 
by Wright and im- 
proved byDavis. Fig. 
11 represents the in- 
strument as proposed, 
capable of measuring 
fully 90? from E to N. 
A fixed pinule was 
recommended to be 
placed at E, through 
which a ray from the 
sun would pass to the 
sight C. The sight F 
was movable. 


1 This did not prevent many attempts being made. 


Fig. 11. 
The observer, standing with his back to the sun, 


Thus John 


Herne’s Longitude Unvailed, 1678, proposes to find the moon’s meridian 
passage at sea by equal altitudes with the cross-staff, and then corapare 


apparent time at ship with London time. In 1717 Henry Kindon 
proposed both the magnet and meridional lunar distances ; Robert 
Browne attempted to calculate lunar tables, which he submitted to the 
board of longitude; while Francis Bodkin proposed the use of telescopes 
upon the planets and their satellites. The proposals submitted to the 
board of longitude to find the longitude by the moon's meridian passage 
are too numerous to be mentioned. 

2'Halley's observations were published posthumously in 1742, and 
in 1765 the commissioners of longitude paid his daughter £100 for MS. 
supposed to be useful to navigation. 
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would look through F and C at the horizon, shifting the former up 
or down till the ray from the sun coincided with the horizon. The 
space from E to F would represent the altitude, and the remaining 
part F to N the zenith distance. The English quadrant which this 
was to supersede differed in having about half the are from E 
towards N, and, instead of the pinule being fixed at E, it was on 
a smaller arc represented by the dotted line eB, and movable. It 
was placed on an even number of degrees, considerably less than 
the altitude; the remainder was measured on the larger arc, as 
described. 

Hadley's instrument, on the other hand, described to 
the Royal Society in May 1731 (Phil. Trans., Nos. 420 
and 421), embodies Newton's idea of bringing the reflexion 
of one object to coincide with the other. He calls it an 
octant, as the arc is actually 45°, or the eighth part of a 
circle; but, in consequence of the angles of incidence and 
reflexion both being changed by a movement of the index, 
it measures an angle of 90°, and is graduated accordingly ; 
the same instrument has therefore been called a quadrant. 
It was very slowly adopted, and no doubt there were 
numerous mechanical difficulties of centring, graduat- 
ing, &c., to be overcome before it reached perfection.? 
In August 1732, in pursuance of an order from the 
Admiralty, observations were made with Hadley's quadrant 
on board the “Chatham” yacht of 60 tons, below 
Sheerness, in rough weather, by persons—except the 
master attendant—unaccustomed to the motion ; still the 
results were very satisfactory. Two years later Hadley 
published (Phil. Trans., 1733) the description of an 
instrument for taking altitudes when the horizon is not 
visible. The sketch represents a curved tube or spirit- 
level, attached to the radius of the quadrant. 

From the year 1714 the history of navigation in England 
is closely associated with that of the * commissioners for 
the discovery of longitude at sea," a body constituted by 
Act 13 Anne c. 14 (commonly called 12 Anne c. 15), with 
power to grant sums not exceeding £2000 to assist experi- 
ments and reward minor discoveries, and also to judge on 
applications for much greater rewards which were offered 
to open competition. For a method of determining the 
longitude within 60 geographical miles, to be tested by a 
voyage to the West Indies and back, the sum of .£10,000 
was offered; within 40 miles, £15,000; within 30, 
£20,000. £10,000 was also to be given for a method 
that came within 80 miles near the shores of greatest 
danger. No action seems to have been taken before 1737 ; 
the first grant made was in that year, and the last in 
1815, but the board continued to exist till 1828, having 
disbursed in the course of its existence £101,000 in all. 
In the interval a number of other Acts had been passed 
either dealing with the powers, constitution, and funds of 
the commissioners or encouraging nauticaldiscovery ; thus 
the Act 18 George IT. (1745) offered £20,000 for the dis- 
covery by a British ship of the North-West Passage, and 
the Act 16 George III. (1776) offered the same reward for 
a passage to the Pacific either north-west or north-east, and 
£5000 to any one who should approach by sea within one 
degree of the North Pole. All these Acts were swept away 
in 1828, when the longitude problem had ceased to attract 


lIn 1731 M. Bouguer was awarded another prize by the Royal 
Academy of Sciences for his method of finding the variation of the 
compass at sea, 

? Davis's quadrant was in common use till 1740 ; it is described in 
Robertson's Navigation (1755), and improvements on it are proposed 
in Phil. Trans., 1731 and 1784. 

3 This total comprises the large sums awarded to Harrison and to 
the widow of Mayer, the cost of surveys and expeditions in various 
parts of the globe, large outlays on the Nautical Almanac and on 
subsidiary calculations and tables, rewards for new methods and solu- 
tions of problems, and many minor grants to watchmakers or forim- 
provementsin instruments. "Thus Ramsden received in 1775 and later 
about £1600 for his improvements in graduation, and Massey in 1804 
got £200 for his log (see Loc). A good deal of money was wasted, 
and large sums were paid to certain commissioners for attendance. 
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competitors, and voyages of discovery were nearly over. 
The suggestions and applications sent in to the commis- 
sioners were naturally very numerous and often very 
trifling ; but they sometimes furnish useful illustrations of 
the state of navigation. Thus, in a memorial by Captain 
H. Lanoue (1736), which seems to be designed to commend 
a substitute for the log (a box with something, not fully 
explained, let into the sea), he records a number of recent 
casualties, which shows how carelessly the largest ships 
were then navigated. Several men-of-war off Plymouth 
in 1691 were wrecked through mistaking the Deadman 
for Berry Head. Admiral Wheeler's squadron in 1694, 
leaving the Mediterranean, ran on Gibraltar when they 
thought they had passed the Strait. Sir Cloudesley 
Shovel's squadron, in 1707, was lost on the rocks off 
Scilly, by erring in their latitude. Several transports, in 
1711, were lost near the river St Lawrence, having erred 
15 leagues in the reckoning during twenty-four hours. 
Lord Belhaven was lost on the Lizard in 1722, the same 
day on which he sailed from Plymouth. 

One of the first points to which the attention of the 
commissioners was directed was the survey of the coasts of 
Great Britain, which was pressed on them by Whiston in 
1737. He was appointed surveyor of coasts and head- 
lands, and in 1741 received a grant for instruments. 
An Act passed in 1740 enabled the commissioners to spend 
money on the survey of the coasts of Great Britain and 
the “ plantations,” Ata later date they bore part of the 
expenses of Cook’s scientific voyages, and of the publica- 
tion of their results. Indeed it is to them that we owe 
all that was done by England for surveys of coasts, both at 
home and abroad, prior to the establishment of the hydro- 
graphic department of the Admiralty in 1795. But their 
chief work lay in the encouragement they gave on the one 
hand to the improvement of timepieces, and on the other 
to the perfecting of astronomical tables and methods, the 
latter issuing in the publication of the Nautical Almanac. 
Before we pass on to these two important topics we may 
with advantage take a view of the state of practical navi- 
gation in the middle of last century as shown in two of 
the principal treatises then current. 

Robertson's Elements of Navigation passed through six editions 
between 1755 and 1796. It contains good teaching on arithmetic, 
geometry, spherics, astronomy, geography, winds and tides, also a 
small useful table for correcting the middle time between the equal 
altitudes of the sun,—all good, as is also the remark that ‘‘ the 
greater the moon’s meridian altitude the greater the tides will be.” 
He states that Laeaille recommends equal altitudes being observed 
and worked separately, in order to find the time from noon, and the 
mean of the results taken as the truth. There is a sound article on 
chronology, the ancient and modern modes of reckoning time. A 
long list of latitudes, longitudes, and times of high water finishes 
vol. i. Thesecond volume is said by the author to treat of naviga- 
tion mechanical and theoretical; by the former he means seaman- 
ship. He gives instructions for all imaginary kinds of sailings, for 
marine surveying and making Mereator'schart. There are two good 
traverse tables, one to quarter points, the other to every 15 minutes 
of the arc ; the distance to each is 120 miles. "There is a table of 
meridional parts to minutes, which is more minute than customary. 
Book ix., upon what is now called ‘the day's work,” or dead- 
reckoning, appears to embrace all that is necessary. A great many 
methods, we are told, were then used for measuring a ship’s rate of 
sailing, but among the English the log and line with a half-minute 
glass were generally used. Bouguer and Lacaille proposed a log 
with a diver to avoid the drift motion (1753 and 1760). Robertson's 
rule of computing the equationi-of equal altitudes is as good as any 
used at the present day. He gives also a description of an equal- 
altitude instrument, having three horizontal wires, probably such 
a*one as was used at Portsmouth for testing Harrison's timekeeper. 
The mechanical difficulties must have been great in preserving a 
perpendieular stem and a truly horizontal sweep for the telescope. 
It gave place to the improved sextant and artificial horizon. The 
second edition of Robertson’s work in 1764 contains an excellent 
dissertation on the rise and progress of modern navigation by Dr 
James Wilson, which has been greatly used by all subsequent 
writers. 

Don Jorge Juan’s Compendio de Navegacion, for the use of mid- 
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shipmen, was published at Cadizin 1757. Chapter i. explains what 
pilotage is, practical and theoretical. He speaks of the change of 
variation, ** which sailors have not believed and do not believe now.” 
He described the lead, log, and sand-glass, the latter corrected by 
a pendulum, charts plane aud spherical. Supposing his readers to 
be versed in trigonometry, he will explain what latitude and longi- 
tude are, and show a method for finding the latter different from 
what has been taught. He will show the error of middle latitude 
sailing, and show that the longitude found by it is always less than 
the truth. (It is strange that while reckoning was so rough and 
imperfect in many respects they should strain at such a trifle as that 
is in low latitudes.) He promised to find the difference of longitude 
without a departure (a similar rule to that of Bond). After speaking 
of meridional parts, he offered to explain the English method, 
which was discovered by Edmund Halley, but omits the principles 
upon which Halley founded his theory, as it was too embarrassing. 
(He was not the first.) He gives instructions for currents and lee- 
way, tables of declination, a few stars, meridional parts, &c. It is 
worthy of remark that, after giving a form for a log-book, he added 
that this had not been previously kept by any one, but he thought 
it should not be trusted to memory. He only required the knots, 
fathoms, course, wind, and leeway to be marked every two hours. 
Every hour is quite long enough, and that is often divided now. 
He gave a sketch of Hadley's quadrant, in shape like those in use 
fifty years back, but without a clamping screw or tangent screw. 
Back glasses were much valued in those days, —the force of habit, 
no doubt. The book is quite free from all extraneous rubbish. 
The introduction of timekeepers by which Greenwich 
time can be carried to any part of the world, and the 
longitude found with ease, simplicity, and certainty, 
is due to the invention of John Harrison. The idea 
of keeping time at sea was no novelty HUYGENS 
(q.v.) made pendulum watches for the purpose prior to 
1665, at which date Major Holmes communicated to the 
Royal Society (Phil. Trans., i. 13) the fact of his having 
tried two of them on the coast of Guinea. He sailed from 
St Thomas, set his watches, sailed west 700 or 800 leagues, 
without changing course, then steered towards the coast 
of Africa N.N.E. 200 or 300 leagues. The masters of 
the other ships under his charge, fearing the want of 
water, wished to steer for Barbados. Holmes, on com- 
paring the calculations, found them to differ from him 
from 80 to over 100 leagues. He considered that they 
were only 30 leagues from the Cape Verd Islands, where 
they arrived next afternoon. The vague manner of estimat- 
ing distance is worth notice. "William Derham published 
a scientific description of various kinds of timekeepers in 
The Artificial Clock-Maker, in 1700, with a table of 
equations from Flamsteed to facilitate comparison with 
the sun-dial In 1714 Henry Sully, an Englishman, pub- 
lished a treatise at Vienna, on finding time artificially. 
He went to France, and spent the rest of his life in trying 
to make a timekeeper for the discovery of the longitude at 
sea. In 1716 he presented a watch of his own make to 
the Academy of Sciences, which was approved; and ten 
years later he went to Bordeaux to try his marine watches, 
and died before embarking. Julien le Roy was his scholar, 
and perfected many of his inventions in watchmaking. 
Harrison’s great invention was the principle of com- 
pensation through the unequal contraction of two metals, 
which he first applied in the invention of the compensation 
pendulum, still in use, and then modified so as to fit it to 
a watch, devising at the same time a means by which the 
watch retains its motion while being wound up. To what 
has been said in the article Harrison on his successive 
attempts, and the success of the trial journey to Jamaica 
in 1761-62, it may be added that by the journal of the 
House of Commons we find that the error of the watch 
(as if there were only one) was ascertained by equal 
altitudes at Portsmouth and Barbados, the calculations 
being made by Short. The watch came greatly within 
the limits of the Act. At Jamaica it was only in error five 
seconds (assuming that the longitude previously found 
by the transit of Mercury could be so closely depended on, 
which as we now know, was not the case; the observations 
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were too few in number, and taken with an untrustworthy 
instrument). Short found the whole error from Novem- 
ber 6, 1761, till April 2, 1762, to be 1™ 54*5218 
geographical miles in the latitude of Portsmouth He 
considered that a position determined by a transit of 
Mercury was liable to an error of 30° only, and by Jupiter’s 
best satellite to 3" 44°, During the passage home in the 
** Merlin" sloop-of-war the timekeeper was placed in the 
after part of the ship, because it was the dryest place, and 
there it received violent shocks which retarded its motion. 
It lost on the voyage home 1™ 495 — 16 geographical miles. 

One might have supposed that Harrison had now 
secured the prize; but there were powerful competitors 
who hoped to gain it by lunars, and a bill was passed 
through the House in 1763 which left an open chance 
for a lunarian during four years. A second West 
Indies trial of the watch took place between November 
1763 and March 1764, in a voyage to Barbados, which 
occupied four months; during which time it is said, in 
the preamble to Act 5 Geo. IIT. 1765, not to have erred 
10 geographical miles in longitude. We only find in the 
publie records the equal altitudes taken at Portsmouth and 
at Bridgetown, Barbados. William Harrison assumed an 
average rate of l° a-day gaining, as he anticipated that it 
would go slower by 1° for every 10° increase in tempera- 
ture. The longitude of Bridgetown was determined by 
Maskelyne and Green by nine emersions of Jupiter's first 
satellite, against five of Bradley’s and two at Greenwich 
Observatory, to be 3^ 54™ 208 west of Greenwich. In 
February 1765 the commissioners of longitude expressed 
an opinion that the trial was satisfactory, but required 
the principles to be disclosed and other watches made. 
Half the great reward was paid to Harrison under Act of 
Parliament in this year, and he and his son gave full de- 
scriptions and drawings, upon oath, to seven persons 
appointed by the commissioners of longitude.1 The other 
half of the great reward was promised to Harrison when 
he had made other timekeepers to the satisfaction of the 
commissioners, and provided he gave up everything to 
them within six months. The second half was not paid 
till 1773, after trials had been made with five watches. 
These trials were partly made at Greenwich by Maskelyne, 
who, as we shall see, was a great advocate of lunars, and 
was not ready to admit more than a subsidiary value to 
the watch. A bitter controversy arose, and Harrison in 
1767 published a book in which he charges Maskelyne 
with exposing his watch to unfair treatment. The feud 
between the astronomer-royal and the watchmakers con- 
tinued long after this date. 

Even after Harrison had received his £20,000, doubts 
were felt as to the certainty of his achievement, and fresh 
rewards were offered in 1774 both for timekeepers and for 
improved lunar tables or other methods. But the tests 
proposed for timekeepers were very discouraging, and the 
watchmakers complained that this was due to Maskelyne. 
A fierce attack on the astronomer’s treatment of himself 
and other watchmakers was made by Mudge in 1792, in 
A Narrative of Facts, addressed to the first lord of the 
Admiralty, and Maskelyne’s reply does not convey the 
conviction that full justice was done to timekeepers. 
Maskelyne at this date still says that he would prefer an 
eclipse of a bright star by the moon and a number of cor- 
respondent observations by transits of the moon com- 
pared with those of fixed stars, made by two astronomers 
at remote places, to any timekeeper. The details of these 


1 The explanations and drawings are now at the British Museum; 
and two of his watches, one of which was used by Captain Cook in the 
* Resolution," are at Greenwich Observatory. In 1767 Harrison 
estimates that a watch could be made for £100, and ultimately for £70 


or £80. 
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controversies, and of subsequent improvements in time- 
keepers, need not detain us here. In England the names 
of Arnold and Earnshaw are prominent, each of whom 
received, up to 1805, £3000 reward from the commis- 
sioners of longitude. It was Arnold who introduced the 
name chronometer. The French emulated the English 
efforts for the production of good timekeepers, and favour- 
able trials were made between 1768 and 1772 with watches 
by Le Roy and Berthoud. 


Meantime the steady progress of astronomy both by the: 


multiplication and increased accuracy of observations, and 
by corresponding advances in the theory, had made it 
possible to construct greatly improved tables. In observa- 
tions of the' moon Greenwich still took the lead ; and it 
was here that Halley's successor Bradley made his two 
grand discoveries of aberration and nutation which have 
added so much to the precision of modern astronomy. 
Kepler’s Rudolphine tables of 1627 and Street's tables of 
1661, which had held their ground for almost a century, 
were rendered obsolete by the observations of Halley and 
his successor. At length, in 1753, in the second volume 
of the Commentarii of the Academy of Góttingen, Tobias 
Mayer printed his new solar and lunar tables, which were 
to have so great an influence on the history of navigation. 
Mayer afterwards constructed and submitted to the English 
Government in 1755 an improved body of MS. tables. 
Dradley found that the moon's place by tbese tables was 
generally correct within 1’, so that the error in a longitude 
found by them would not be much more than half a degree 
if the necessary observations could be taken accurately on 
shipboard. "Thus the lunar problem seemed to have at 
length become a practical one for mariners, and in England 
it was taken up with great energy by N. Maskelyne— 
“the father," as he has been called, “of lunar observa- 
tions." 

In 1761 Maskelyne was sent to St Helena to observe 
the transit of Venus. On his voyage out and home he 
used Mayer's printed tables for lunar determinations of the 
longitude, and from St Helena he wrote a letter to the 
Royal Society (Phil. Trans., vol. lii. p. 558, 1762), in which 
he described his observations made with Hadley's quadrant 
of 20 inches radius, made by Dird, and the glasses ground 
by Dollond. He took the observations both ways to avoid 
the errors. The arc and index were of brass, the frame 
mahogany ; the vernier was subdivided to minutes. The 
telescope was 6 inches long, magnified four times, and 
inverted. Very few scamen in that day possessed so good 
an instrument. He considered that ship’s time should be 
ascertained within twelve hours, as a good common watch 
will scarcely vary above a minute in that time. This 
shows that he must have intended the altitude of sun or 
star to be caleulated— which would lead to new errors. 
He considered that his observations would each give the 
longitude within 13 degrees. On February 11th he took 
ten; the extremes were a little over one degree apart. 

On his return to England Maskelyne prepared the 
British Mariners Guide (1763), in which he undertakes 
to furnish complete and easy instructions for finding the 
longitude at sea or on shore, within a degree, by 
observing the distance between the moon and sun, or 
a star, by Hadley’s quadrant. How far that promise 
was fulfilled, and the practicability of the instructions, 
are points worth consideration, as the book took a 
prominent place for some years. The errors which he 
said were inseparable from the dead-reckoning “even in the 
hands of the ablest and most skilful navigators,” amount- 
ing at times to 15 degrees, appear to be overestimated. 


1A letter by Dalrymple in The Times (February 13, 1806) gives 
some interesting details showing how slowly chronometers came into 
general use. 
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On the other hand, the lunar equations, which were from 
Mayer’s tables, would, he believed, always determine the 
longitude within a degree, and generally to half a degree, 
if applied to careful observations. He recommends the two 
altitudes and distance being taken simultaneously when 
practicable. The probable error in a meridian altitude he 
estimated at one or two minutes, and in a lunar distance 
two minutes (equal to one degree of longitude). He then 
gave clear rules for finding the moon’s position and 
distance by ten equations, too laborious for seamen to 
undertake. Admitting the requisite calculations for 
finding the moon’s place to be difficult, he desired to see 
the moon’s longitude and latitude computed for every 
twelve hours, and hence her distance from the sun and 
from a proper star on each side of her carefully calculated 
for every six hours, and published beforehand, 

In 1765 Maskelyne became astronomer-royal, and was 
able to give effect to his own suggestion by organizing the 
publication of the Nautical Almanac. The same Act of 
1765 which gave Harrison his first £10,000 gave the 
commissioners authority and funds for this undertaking. 
Mayer’s tables, with his MS. improvements up to his 
death in 1762, were bought from his widow for £3000; 
£300 was granted to the famous mathematician Euler, on 
whose theory of the moon Mayer’s later tables were 
formed ; and the first Almanac, that for 1767, was pub- 
lished in the previous year, at the cost and under the 
authority of the commissioners of longitude. This was not 
the first almanae in the country, perhaps by a hundred, 
as that name was applied to small periodical works, 
frequently of a frivolous character,—though the later and 
better description gave the sun’s declination and moon’s 
meridional passage approximately. In 1696 the French 
nautical almanac for the following year appeared, an 
improvement on what had been before issued by private 
persons, but it did not attempt to give lunar distances.? 
In the English Nautical Almanac for 1767 we find every- 
thing necessary to render it worthy of confidence, and to 
satisfy every requirement at sea. The great achieve- 
ment was that of giving the distance from the moon’s 
centre to the sun, when suitable, and to about seven fixed 
stars, every three hours. The mariner has only to find 
the apparent time at ship, and clear his own measured 
distance from the effects of parallax and refraction (for 
which at the end of the book are given Lyon’s and Dun- 
thorn’s methods), and then by simple proportion, or pro- 
portional logarithms, find the time at Greenwich. The 
calculations respecting the sun and moon were made from 
Mayer’s last manuscript tables under the inspection of 
Maskelyne, and were so continued till 1804.3 "The calcu- 
lations respecting the planets are from Halley’s tables, 


2The French nautical almanac is still published under the title of 
Connaissance des Temps. It appeared under letters patent from the 
king, dated 24th March 1679—seventeen years before the first issue. 
The following is a literal translation of its advertisement :—‘‘ This 
little book is a collection of holy days and festivals in each month. 
The rising and setting of the moon when it is visible, and of the 
sun every day. The aspects of the planets as with respect to each 
other, the moon, and the fixed stars. The lunations and eclipses. 
The difference of longitude between the meridian of Paris and the 
principal towns in France. The time of the sun’s entrance into the 
twelve signs of the zodiac. The true place of the planets every fifth 
day, and of the moon every day of the year, in longitude and latitude. 
The moon’s meridian passage, for finding the time of high water, ‘as 
well as for the use of dials by moonlight.’ A table of refraction. 
The equation of time [this table is strangely arranged, as though the 
clock were to be reset on the first of every month, and the explanation 
speaks of the ‘premier mobile’]. The time of twilight at Paris. The 
sun’s right ascension to hours and minutes. The sun’s declination at 
noon each day to seconds. The whole accompanied by necessary in- 
structions.” 

3 Mayer's tables were printed at London under Maskelyne's super- 
intendence in 1770. 
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and those of Jupiter’s satellites from tables made by 
Wargentin and published by Lalande in 1759, except 
the fourth satellite. It will be seen by the following 
outline of contents that the first Almanac contained all 
the principal points of information which the seaman 
required; and greater accuracy at that time was not 
desirable, or at least would not have been appreciated. 


Page 1 of each month gave the Sundays and holidays, four 
phases of the moon, and positions of sun, moon, and planets in the 
signs of thé zodiac; page 2, sun's longitude, right ascension in 
time, declination, and equation for noon each day; page 3, sun's 
semidiameter, time of passing the meridian, hourly motion of the 
sun, logarithm of sun's distance, and place of the moon's node, 
for every sixth day; also eclipses of Jupiter's satellites, time of 
immersion; page 4, the positions of the four principal planets for 
every sixth day; page 5, the configuration of Jupiter’s satellites 
at 11 P.M. of every day; page 6, the moon's longitude and latitude 
for noon and midnight of every day; page 7, the moon’s age, 
passage over the meridian, right ascension, and declination at noon 
and midnight; page 8, the moon’s semidiameter, horizontal 
parallax, and logistic logarithm—each at noon and midnight ; pages 
9 to 12, the moon’s centre from the sun and seven stars for every 
three hours, while within about 116 degrees. Then follow tables 
of refraction, moon’s parallax in altitude, a catalogue of stars, with 
their right ascension and declination, table for the ‘‘dip” of the 
sea horizon, and several other useful things, many of which are 
omitted in modern Nautical Almanacs, as they are included in 
and more properly belong to the permanent rules and require- 
ments of navigation. 

Various useful rules and tables were appended to early volumes of 
the Almanac. Thus the volume for 1771 contains a method and 
table for determining the latitude by two altitudes and the elapsed 
time first published by Cornelius Downes of Amsterdam in 1740.! 
At the end of the Almanac for 1772 Maskelyne and Whichell gave 
three special tables for clearing the lunar distance ; still their rule 
is neither short nor easily remembered. An improvement of 
Dunthorn’s solution is also given, and a problem in Mercator’s 
sailing by Halley solved by Israel Lyons,? viz., the latitude of the 
point of departure given, distance sailed, and change of longitude, 
—required the course steered. In the edition for 1773 a new table 
for equations of equal altitudes is given by W. Whale. In those 
for 1797 and 1800 tables are added by John Brinkley for rendering 
the calculations for double altitudes easier. 


From 1777 to 1788 inclusive, the moon’s place was 
calculated from improved tables by Charles Mason, 
founded on observations by Bradley, which were pub- 
lished in the Nautical Almanac for 1774. The difference 
then only amounted to 1” in longitude, the apogee 56”, 
and the ascending node 45”. From 1789 to 1804 the 
tables were further corrected by Mason, and calculated 
to tenths of a second. The distances between the moon 
and the stars were still further corrected by the use of 
Taylor’s logarithms to seconds, and their places by Bradley’s 
observations in 1756 and Maskelyne’s in 1809. The 
places of the planets at that time were from Lalande’s 
Astronomy (the 3d edition was published in 1792), more 
recently from vol. iii. of Professor Vince’s Astronomy. 
The places of the moon since the beginning of 1821 were 
calculated from Burckhardt’s tables. They are now taken 
from Hansen’s tables, completed with the aid of the 
English Government in 1857. The eclipses of Jupiter’s 
satellites for 1824 and following years were from De- 


1 This method, for which the author received £50 from the com- 
missioners of longitude in 1768, used logarithmic solar tables of 
Downes’s own invention. As he also used the latitude by dead reckon- 
ing, the calculation involved repetition and waslong. Dr Pemberton, in 
a paper read to the Royal Society (Nov. 20, 1760), showed that the pro- 
blem could be worked without the new logarithmic solar tables ; but he 
also uses the dead reckoning. The problem was not new ; Nuñez had 
solved it on the globe; and solutions by the globe, disks of tale, or 
the like, which are useful only as illustrations, have since been repeated 
from time to time down to our own age. One such by R. Graham 
(1734) is given in Phil. Trans., xxxviii. 435, with much boasting. The 
first discussion of double altitudes in which the motion of the ship 
between the observations was taken into account was in a pamphlet 
by N. F. Duillier in 1728. 

? Lyons received £10 for his solution of this problem from the com- 
missioners in 1769; and in 1772 he and Dunthorn each got £50 for 
their improvements in ‘‘ clearing the distance." 
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lambre's new tables. In 1827 the positions of sixty of 
the prineipal stars were given for every tenth day, from 
the tables of Maskelyne and Dr Pearson. Since 1824 the 
work has been printed three and latterly four years in ad- 
vance. The price was 5s. till 1855; but the Almanacs for 
that and subsequent years have been issued at 2s. 6d. 

A book of Tables Requisite to be Used with the 
Nautical Ephemeris was published byMaskelyne at the same 
time as the first Almanac, and ten thousand copies were 
quickly sold. A second edition, prepared by W. Wales, 
appeared in 1781, an octavo of 237 pages, in the preface of 
which it is stated, with apparent truth, that it contains 
everything necessary for computing the latitude and longi- 
tude by observation. There are in all twenty-three tables, 
the traverse table and table of meridional parts alone being 
deficient as compared with modern works of the kind; dead- 
reckoning Maskelyne did not touch. He gave practical 
methods for working several problems; the lunar especi- 
ally is an improvement on those by Lyons and Dun- 
thorn, though a rule there given for clearing the dis- 
tance, called Dunthorn's improved method, is remarkably 
short. The half sum of three logarithms gives an arc, and 
the half sum of other two gives half the true distance. 
The objection is the use of special logarithms. Maskelyne’s 
rule for finding the latitudes by two altitudes and the 
elapsed time is also good, but with the same objection. 
The third edition of the Tables was issued in 1802. 
It has been said that Maskelyne neglected the planets; 
be that as it may, he established the positions of sixty 
of the principal stars, and completed many other things. 
He had but one assistant, whereas there are now eight, 
and the Nautical Almanac is under another department. 

As the necessary caleulations for clearing the lunar distance from 
the effects of parallax and refraetion were considered difficult to 
seamen, many efforts were made to shorten the process. Among 
others Whichell, master of the Royal Naval Academy, Portsmouth, 
conceived a plan whereby it could be taken from a table by inspec- 
tion. In October 1765 the commissioners of longitude awarded 
him £100 to enable him to complete and print 1000 copies of his 
table. On the following April they gave him £200 more. The 
work was continued on the same plan by Shepherd, the Plumian 
professor of astronomy, Cambridge, with some additions by the 
astronomer-royal. The total cost of the ponderous 4to volume up 
to the time of publication in June 1772 was £3100, after which £200 
more was paid to the Rev. Thomas Parkinson and Israel Lyons for 
examining the errata. It is a very large and expensive volume, — 
very ill-adapted for ship's use. Considerable sums were paid by the 
commissioners from time to time for other tables to facilitate 
navigation—not always very judiciously. It is sufficient to mention 
here the tables of Michael Taylor and the still esteemed tables of 
Mendoza, published in 1815. Here also may be mentioned a useful 
table by Stevens (1780) for finding the latitude by the altitude of 
the pole star, and Crosswell’s tables for facilitating the computation 
of lunars—partly new and partly after Maskelyne. These appear 
to be the first tables in which half the logarithmic sine, &c., is given, 
to save the trouble of halving a sum of four or more logarithms. 


The plan of the Nautical Almanac was soon imitated by 
other nations. In France the Académie Royale de Marine 
had all the lunar distances translated from the British 
Nautical Almanac for 1773 and following years, retaining 
the Greenwich time for the three-hourly distances. The 
tables were considered excellent, and national pride was 
satisfied by their having been formed on the plan proposed 
by Lacaille. They did not imitate the mode given for 
clearing the distance, considering their own better. 

Though the Spaniards were leaders in the art of navi- 
gation during the 16th and 17th centuries, it was not 
till November 4, 1791, that thcir first nautical almanac 
was printed at Madrid, having been previously calculated 
at Cadiz for the year 1792. They acknowledge borrowing 
from the English and French. The lunar distances were 
reduced from Greenwich meridian to that of Cadiz, by 
subtracting 25" 95, It is in larger and better print than 
the French almanac. In the book for 1803 the meridian 
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of the royal observatory at Isla de Leon is placed 24™ 475-5 
west of Greenwich. In the English almanac for 1883 it is 
given as 24™ 4956; therefore they were very near the truth 
in 1791. The almanac for 1810, published at Madrid in 
1807, was the first in which the lunar distances were 
reduced to the meridian of Isla de Leon—that is, giving 
the distance to the even hours 3, 6, 9, 12, &c. The 
Spanish almanacs for 1813 to 1816 were published in Fleet 
Street, the first-named only one year in advance. From 
1820 to 1832 they were good octavos and clear type. 
Soon after that time they appeared in folio, giving nearly 
all the information found in the English almanac, but not 
neglecting the saints’ days and festivals. The excellent 
Berlin Astronomisches Jahrbuch began to appear in 1776, 
the American Ephemeris in 1849. These two epheme- 
rides and the French Connaissance des Temps are inde- 
pendent and valuable works, and for astronomers at least 
in some respects superior to the English Almanac. 

After Maskelyne’s death the correctness and reputation 
of the Nautical Almanac underwent a serious decline. 
The matter came before parliament in 1818, when the 
board of longitude was reconstructed, and the old Acts 
consolidated. Dr T. Young was appointed secretary to 
the commissioners, and superintendent of the Almanac. 
Ten years later, in 1828, the board was swept away, the 
Almanac was placed under the Admiralty, and Young, with 
Faraday as a chemist and Sabine as a practical observer, 
were appointed scientific advisers to the Admiralty, which 
ever since has spent a certain annual sum on scientific 
research. The Almanac still gave cause for dissatisfac- 
tion ; a memorial to the House of Commons, dated January 
28, 1829, states that the Nautical Almanac was for the 
good of astronomy as well as navigation, and that it is so 
declared in the first Almanac in 1767 ; that in 1818 fifty- 
eight errors were discovered, and a similar number in the 
Almanac for 1830, and that it had not kept pace with 
navigation or astronomy ; that it did not give the moon’s 
distance from the four principal planets as the Portuguese 
and Danish ephemerides did, nor did it give the positions 
of those planets; that there was no list of the occultating 
stars which were ascertained to be visible in Halley’s time, 
but were neglected after the invention of Hadley’s sextant 
(they were in the Milan ephemerides); and that the 
tables of the sun were not correct. This was supported 
‘by a paper signed by J. F. W. Herschel, read at the board 
of longitude April 5, 1827, which stated that the moon’s 
meridian passage was not given at all, that of the sun 
roughly to the nearest minute. The right ascension and 
declination of the larger planets were not given with 
accuracy, as they should have been, as their theory was 
perfect. The moon’s right ascension in time and hourly 
motion should have been given, also the time of semi- 
diameter passing the meridian, for use with moon-culmin- 
ating stars. Young replied to this memorial and main- 
tained that the fifty-eight errors were exaggerated; forty of 
them were in reality only one in the moon’s place, which 
would put a ship out 5 miles, and which was corrected in 
the next year’s book, “which every accurate navigator is 
bound to consult, to guard against possible minute acci- 
dent.” The errors of 1830 were, he says, of less import- 
ance: the French Connaissance des Temps of 1821 was 
corrected by the English Almanac; some errors were found 
in Taylor's logarithms; the error in the solar tables, said 
to be 15 seconds, was really only one. The ultimate 
result of these controversies was the appearance of the new 
and reformed Nautical Almanac in 1834. It may be 
added that the last remnant of the old laws, the protection 
of the Almanac against competition by a penalty, was 
abolished by an Act passed August 6, 1861. The number 
of copies of the Nautical Almanac (for 1851) printed in 
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1847-48 was 10,000, and the number sold (of various 
years) 8638, at Ds. each; the gross produce of sale was 
£2159, and the expense of preparation £3677. In 1882 
15,071 copies were sold, of various years, extending to 
four years in advance; the cost was £3368, and the gross 
produce of sale at 2s. 6d. each .£1900. The sale of the 
Nautical Almanac has lately decreased on account of 
the amount of information given in private publica- 
tions. 

Prior to 1795 the nautical portion of the British com- 
munity, including the royal navy, were entirely dependent 
upon private industry and enterprise for charts and sail- 
ing directions. On August 12th of that year an order in 
council placed all such articles as were then in the posses- 
sion of the Admiralty in charge of Mr Dalrymple, an 
eminent publisher of such things, who had long been 
employed by the East India Company, and whose catalogue 
in 1786 contained 347 charts between England, the Cape, 
India, and China;! thus the germ of the hydrographic 
department was established. The expense was then limited 
to £650 a year, just one-tenth of what was allowed last 
year for drawing and engraving charts alone, besides £5500 
for printing and mounting them. In 1881 there were 
118,542 charts sold. 

After the close of the long devastating war in 1815 
both trade aud science revived, and several Governments 
besides that of Great Britain saw the necessity of surveying 
the coasts in various parts of the globe; the greater portion 
of the work fell to the English hydrographical department, 
which took under its charge nearly every place where the 
inhabitants were not able to do it for themselves. The parts 
which received immediate attention were the shores of the 
United Kingdom, the Jakes of Canada, Gulf of St Lawrence 
and Newfoundland, West India Islands, Sicily and the 
eastern part of the Mediterranean, west coast of Africa, 
Australia, Tierra del Fuego and Straits of Magellan, 
Arabia, Persia, Day of Bengal from the Hooghly to Malacca 
Strait, and the Red Sea. Similar good work was carried 
on by the Governments of France, Norway, Denmark, 
Sweden, and Russia; Portugal was au exception. Spain 
had for her own shores the excellent work of Admiral 
Vincent Tofirio, performed in the latter part of last century. 
The Uuited States of America have surveyed both shores 
of that continent since 1832. Since 1837 the British 
surveyors have been continually employed in Australia and 
New Zealand, and since 1842 on China and Japan, and 
the whole west coast of America from Magellan to 
Behring's Straits. British Columbia has been surveyed in 
detail, also the great barrier reef of Australia and Torres 
Strait, the coast of New Guinea and the Fiji group, coast 
of Arabia, and Persian Gulf. The Gulf of Suez and other 
parts of the Red Sea have been resurveyed. Fresh require- 
ments are continually springing up, and greater precision is 
expected in the surveys, which are now continued, with the 
same zeal and unremitting attention, under the present 
hydregrapher Captain Sir Frederick Evans, K.C.B., to 
whose paper for the British Association (1881) the reader 
is referred. The first official catalogue of charts was issued 
in 1830; the total number was then 962. In 1880 the 
number had increased to 2699. The greatest increase was 
on the British coasts, from 51 to 368, the Arctic seas 
and north-east coast of America, from 57 to 302, and the 
Pacific Ocean islands, from 11 to 100. 

The question of the accuracy with which the sea charts 


now represent a portion of the globe is entirely set at rest 
by the possession of a correct knowledge of the figure and 


1 In 1788, in an excellent descriptive work of the nature of sail- 
ing directions, Dalrymple with clear prevision gave his opinion that 
chronometers would so change geography that new charts would be 
required. 
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size of the earth, as well as the means of ascertaining the 
latitude and longitude of innumerable places (see EARTH and 
GEocRAPHY) They are now made as precisely as possible 
to represent the actual surface of the globe. The result 
of each survey is first plotted with the meridian lines 
inclined towards the pole, by which means all astronomical 
bearings coincide. It isafterwards opened proportionately 
to suit Mercator’s projection and the sailor’s use, as far 
as 70 or 80 degrees. For the polar regions a circular 
projection is used, which may comprise a radius of 30 or 
even 40 degrees. During 1882 sixty-one new plates of 
charts were engraved, and eighteen improved by the addi- 
tion of new plans; 2700 plates received corrections by the 
engraver. The number of charts printed for the royal navy, 
Government departments, and to meet the requirements of 
the general public, during 1882 amounted to 229,700. The 
Admiralty catalogue of charts and sailing directions now 
contains 2680 of the former and 83 of the latter. The tide 
table for 1883 gives the time of high water at all the ports 
in Great Britain and Ireland, also for full and change days 
all over the globe,—upwards of 3200 in number. The cost 
of the hydrographic department was £43,145 last year, 
of which £20,958 was for surveys in various parts of the 
world, hire of vessels, wages, &c. 

Many of the early writers and teachers of navigation 
regretted that no national care was bestowed upon the 
education of navigators ; they might be rejoiced could they 
know that the Royal Naval College at Greenwich is main- 
tained at a cost of £31,800; beside which there is the 
Naval College at Portsmouth, and the “ Britannia” train- 
ing ship for naval cadets, which latter costs over £17,000 
a year, one half being paid by the parents. There is also 
a school at Greenwich for a thousand boys, the sons of 
petty officers, seamen, and marines, all of whom (unless 
physically incapacitated) are destined for the sea. There 
are also several training vessels connected both with the 
royal navy and the mercantile marine. There can be no 
doubt that the educational qualification of seamen of all 
grades is well provided for, and as little doubt that the 
kindred qualification “seamanship ” is neglected ; but the 
examination for a lieutenant in the navy will in future 
include à knowledge of Channel pilotage. 

A meteorological conference was held in Brussels in 
1853 for devising a uniform system of observations 
at sea, upon winds and currents; and a meteorological 
department was established in England soon after, 
under the Board of Trade and Admiral FitzRoy. In 
1866 it was placed under a committee selected by the 
Royal Society. It is hoped that before long much useful 
information may result from that source. Wind and 
current. charts are now compiled by the Admiralty, which 
are very valuable aids in long voyages. 

At the commencement of the present century all watches 
designed for the discovery of the longitude were called 
*' chronometers " ; they were but slowly coming into general 
use; the Admiralty only supplied them to flagships, sur- 
veying ships, and exploring expeditions. Later every 
ship of war was allowed one, and an additional one 
if the captain possessed one of hisown, The East India 
Company allowed their ships one each at an early date. 
Now flagships are allowed five, and ordinary ships of war 
three each. Chronometers were soon recognized as a 
certain and simple means of ascertaining the difference of 
longitude between two places; Captain Cook and others 
used them in the last century. Between 1817 and 
1824 Captain Smyth used five chronometers in the survey 
of the Mediterranean. Dr Tiarks, 1822—23, used twenty- 
six to establish the longitude of Pendennis Castle, and for 
Funchal, Madeira, seventeen. Schubert in 1833 proceeded 
round the Baltic in a steam-vessel with fifty-six chrono- 
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meters, reckoning his longitude from Altona. In 1826 
King carried eleven in the “Adventure” and “ Beagle”; 
Foster in 1828, seventeen in the “Chanticleer”; FitzRoy, 
1831, twenty-two in the “Beagle.” In 1839 Lieutenant 
Raper proposed that eighteen “secondary meridians” 
should be established, and, these being well spread over 
the globe, the minor places should be referred to them, and 
not to each other as formerly. There are now fifty such 
secondary meridians, and the electric wire has taken the 
place of the timekeeper, as the time-signal is the most 
perfect thing which human ingenuity can devise. The 
elaborate chronometric expeditions of English, Continental, 
and American astronomers belong rather to the history of 
astronomy. When the Atlantic cable was laid to New- 
foundland in July 1866, and time-signals received direct 
from Greenwich Observatory to Heart’s Content, the 
Admiralty chart was found to be quite correct. In asimilar 
manner all the principal places in North and Sonth 
America and the West India Islands have been connected 
by time-signals with the United States observatories 
within the last seven years, and found to be fairly 
correct, the error seldom amounting to two seconds in 
time. The observatory at Lisbon was found to differ eight 
seconds of time. It may now be assumed that there is 
no place within the ordinary navigable parts of the ocean 
where an error in position exists of sufficient amount to 
affect a ship’s safety. 

A reward was formerly given annually to the maker of 
the chronometer which stood the best test at the observa- 
tory; this was instituted in 1822, and discontinued after 
1835; the recipients were Poole, Frodsham, Hutton, 
Hewett, Eiffe, and Dent. Since that time they are re- 
ceived at the observatory on trial during twenty-eight 
weeks, and those preserving the most equal rate are chosen 
for the publie service at a price named by an official in 
charge of the department, and something above the ordin- 
ary price. Prior to 1849 as much as £62 was paid for 
one; in 1883 about six are recommended for purchase at 
£45 to £38 each. On Dent's catalogue marine chrono- 
meters range from 35 to 45 guineas. 

The following list of some writers of navigation whose works have 
not been already mentioned may be found useful : — Thomas Addi- 
son, Arithmetical Navigation, 1625 (he was the first to apply 
logarithms); Antonio de Najera (Lisbon, 1628) follows Nuiiez and 
Cespedes, but corrects the declination of sun and stars; Sir R. 
Dudley, Z'arcano del mare, 1630-46, 2d ed., Florence, 1661, too 
ponderous for the use of seamen ; Sir Jonas Moore (1681), one of 
the best books of the period; William Jones (1702), a useful 


compendium containing trigonometry applied to the various sail- 
ings, the use of the log, and tables of logarithms ; Pierre Jean 
Bouguer, Traité Complet de la Navigation, folio, 1698, good but 
too large; Manuel Pimental, L'arte de navegar, Lisbon, 1712; 
Pierre Bouguer, jun., Nouveau Traité de Navigation, 1753 (without 
tables), published at the request of the minister of marine, im- 
proved and shortened in 1769 under the superintendence of the 
astronomer Lacaille; Nathaniel Colson, The Mariner's New Calen- 
dar, 1735, a good book ; Seller, Practical Navigation, a book very 
popular in its time (there was an edition as late as 1739) ; Samnel 
Dunn published good star charts and tables of latitude and 
longitude (1737), and framed concise rules for many problems on 
navigation (published by the board of longitude); John H. Moore, 
The Practical Navigator and Seaman's New Daily Assistant, 
1772, very popular, and generally used in the British navy,—the 
18th and 19th editions (1810, 1814) were improved by J. 
Dession ; W. Wilson (Edinburgh, 1773), a treatise of good repute 
at the time ; Samuel Dunn, New Epitome of Practical Navigation, 
or Guide to the Indian Scas, 1777,—for the longitude he depends 
chiefly on a variation chart from observations on East Indiamen, 
and he still makes no mention of the Nawtical Almanae or of 
parallel rulers ; Samuel Dunn (probably a son of the last named), 
1781, is the last writer who gives instructions for the use of the 
astrolabe; he also wrote on “lunars” (1783, 1793), E word 
which was generally adopted about this time, and published an 
excellent traverse table (1785), and Daily Uses of the Nautical 
Seienees, 1790 ; Horsborough, Directory for East India Voyages, 
1805; A. Mackay, The Complete Navigator, about 1791, 2d ed. 
1810,—there is no instruction for finding longitude by the time. 


264 


keeper; Kelly, Spherical Trigonometry and Nautwal Astronomy, 
1796, 4th ed. 1813, clear and simple; N. Bowditch, Practical 
Navigator, 1800, passed through many editions, and is still much 
used in the United States navy ; J. W. Norie, Epitome of Navigation, 
1808, 21st ed. 1878, long a favourite in the mercantile marine from 
its simplicity, and because navigation can be learned from it without 
a teacher; T. Kerigan, The Young Navigator's Guide to Nautical 
Astronomy, 1821; Inman, Epitome of Navigation, 1821; with an 
excellent volume of tables—largely used in the British navy, 9th 
-ed. 1854; E. Riddle, Navigation and Nautical Astronomy, 3d ed. 
1824, 9thed., by Escott, 1871, still worthy of its high reputation,— 
it does not include great circle sailing; J. T. Towson, Tables for 
Reduction of Ex-meridian Altitudes, 4th ed. 1854, very useful; H. 
Raper, Practice of Navigation, 1840, 10th ed. 1870, an excellent 
book, perhaps the best; H. Evers, Navigation and Great Cirele 
Sailing, 1850, other works on the same subject by Merrifield and 
Evers (1868), and Evers (1875); R. M. Inskip, Navigation ‘and 
Nautical Astronomy, 1865, a useful book, without tables ; T. H. 
Sumner, 4 Method of finding a Ship's Position by two Observations 
and Greenwich Time by Chronometer,—this is set forth as a 
novelty, but was published by Captain R. Owen, R.N., early in the 
century, and practised by many officers; H. W. Jeans, Navigation 
and Nautical Astronomy, 1858, without tables, a good deal used 
in the British navy,—Jeans revised Inman’s tables in 1873; 
Harbord, Glossary of Navigation, 1863, enlarged ed. 1883, a very 
excellent book of reference; W. C. Bergen, Practice and Theory 
of Navigation, 1872; Sir W. Thomson, Navigation, a Lecture, 
1876, well worth reading. 


PRACTICAL OR MODERN NAVIGATION. 


The following outline of navigation, as commonly 
practised in 1883, is sufficient to enable a person to con- 
duct a ship from one port to another, or at least to show 
in plain simple terms the principle upon which it is done. 
There will be no tables or logarithms referred to which are 
not common to all works on navigation, and in all such 
books there are instructions for their use. Seamanship 
forms à separate subject, but there are a few points wherein 
it is inseparable from this; no man can be a good navi- 
gator unless he possesses sound judgment in seamanship. 

It is necessary that the ship should be provided with 
good compasses, in suitable places, an ordinary log and 
line, as well as any patent log which may be desired, hand 
leads, deep-sea leads and lines, log-book, work-book, 
chronometer, tables of logarithms, &c., Nautical Almanac, 
sextant, artificial horizon, large parallel rulers, a box of 
mathematical instruments, charts of the ocean, and enlarged 
plans of the places the ship is likely to visit. 

Before the ship leaves her anchorage or other security, 
the helm should be moved hard over each way, to prove 
that it is clear, and a leadsman stationed on each side of 
the ship. 
lands, the course is set towards her destination or to obtain 
an offing. At that time a bearing is taken of one known 


object and the distance estimated, or, two known objects. 


being in a line, a bearing is taken of a third, or two cross 
bearings; the result in either case is entered in the log- 
book, with the exact time. This is called the departure 
(i.e, from the land), and should be secured before rain or 
fog intercept the view. Thereafter the rough or deck log- 
book should be marked every hour after the log has been 
hove (the hour being subdivided when necessary), and the 
estimated course steered, distance through the water, wind, 
and leeway (if there be any) carefully entered in their 
proper columns. The courses may be steered and expressed 
by degrees, if this is desired. The ship’s reckoning is in- 
variably made up from noon to noon of each day; all the 
principal events are entered in the ship’s log-book, which 
is a very important document. 

That part of a ship’s reckoning which is independent of 
observations of sun, moon, or stars is called dead-reckoning 
(D.R.), while the position by celestial objects is designated 
observed (Obs.). 

The following illustration of a ship’s log and day’s 
reckoning will include all the “sailings” which are usually 


When clear of the harbour and adjacent head-. 
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treated under separate heads. The force of the wind and 
state of weather are expressed according to a scale, from 
1 to 12, and by symbols which have been in general use 
about fifty years. Variation and local deviation of the 
compass must be here attended to; the mode of ascertain- 
ing the amount will be explained further on. All problems 
in this part of navigation are solved by plane trigo- 
nometry, as if working on a plane, except in finding the 
proportion between difference of longitude and departure 
(the latter from the meridian in nautical miles). 


The accompanying example of a ship’s log represents the greater 
portion of a page, which would contain the record of what had 
occurred during two civil days, and therefore embraces one com- 
plete astronomical day. While the ship remains on the same 
course the entry should not be o the open space shows 
more clearly the amount of distance due to each. The ‘North 
Star" is here supposed to have been under way and clear of the 
harbour at noon, when the departure was taken from the Eddy- 
stone, the position of which is 50? 11' N. and 4°15’ W. The courses 
are intended to comprise many varieties of circumstances. If a 
ship be under steam or has a fair wind, these will be but few; but 
leeway will always exist according to the strength of the wind, if 
on the side, though scarcely perceptible by the wake if the ship is 
going fast. It is supposed that a ship either sailing or steaming 
even 15 miles an hour, with her broadside to the breeze, will be 
carried the same distance at a right angle to her course as if she had 
been stopped during the same period —surface of hull, sails, &c., 
exposed being similar in each case. It is difficult to estimate the 
drift of a ship during a gale, but it is very seldom overrated. 
Courses and distances within 50 miles are usually obtained by 
laying the edge of the parallel ruler on the two positions and run- 
ning it to the compass, which is drawn on the chart ; then take 
the space between the places in the dividers and apply it to the 
scale of latitude opposite them: the number of miles there indicated 
will be the distance. Distant places on Mereator's chart, when so 
treated, will give the course and distance approximately. 

To Work the Reekoning Arithmetically from the Ship's Log.—The 
true bearing of the Eddystone is reversed and treated as a course. 
To correct the compass courses, westerly variation and deviation 
are both applied to the left of the course steered, that is, against 
the sun, the reverse when they are easterly. In the example the 
variation is taken as 21° westerly throughout the day’s run. The 
deviation is taken from a table of corrections for a compass to which 
a magnet had been applied (see Compass and MacneTism). The 
first course on the ship's log is W. by S. 4 S. or S. 73° 8' W. Apply 
variation — 21°; deviation (5° 30’) being easterly is +; leeway 
(5° 37’) as the wind is south is also +: result S. 63? 15^ W. Ina 
similar manner deal with the other courses, marking well the 
change of sign east or west, and the direction of the wind with 
regard to the leeway. The direction of the current being true is 
entered as S. 79° W. After all the courses and distances for the 
day have been correctly entered in a traverse table, the eorrespond- 
ing differences of latitude and departure are taken from the tra- 
verse table of the epitome, and placed in the proper columns. 
If the angle be less than 45°, read difference of latitude and 
departure at the top of the page ; if greater than 45° it is reversed. 
As the table is arranged in decimals, 2:5 can be treated as 25 or 
250, or conversely, so that large distances may be embraced. This 
process is called working by inspection, and is sufficiently accurate 
for the purpose of finding the course and distance made good, or the 
course and distance, to places within 300 or 400 miles. 


Traverse Table. 


N34 W 
S79 W 


807 
17°6 


| 63:1 


18:7 


As the difference of latitude is south, it must be subtracted from 
the latitude left. 
Eddystone, 50° 11^0 N. 
-1 31 
49 7:949? 7' 54" 


4? 15' W. 
2 wp Pg 


6 42 
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Log of H.M.S. '' North Star." 


E qu 
Wind. | 2 BI | P 
5 E e E les 
H Kl = = E E Sn Remarks, &c. Tuesday, May 9th, 1882. 
ea PE ee 
Directlon. | Force. E & E E E 
1 2m m Paes Ee ee ee AM 
2 coo || o Moored in co odo aco co ooo coo ooo 
8 5o So Plymouth ose ese cob . 508 = 
4 60 " Sound. aor Calm. 0 or oe |2986] 54 
6 5n Vole. 2 og ooo eae - m 6.  Unmoored, and shortened in on SB. to 30 fathoms. 
7 Single anchor.| ... oos e occ occ E E xo 
8 am ade South. 4 be .. | 80°} 55 s 
9 EE ves bee coo wey ae oon SS ES ees 9.30. Made all plain sail. Weighed and worked ont of Plymouth 
10 — s 200 oes 208 oen oe 500 200 Sound 
S a ses) |p WODK ING OUC er SWPS. ore avs ET G fe ve 
12 omo || eno boo Vble. 6 bv ... =| 80°05 | 57 .. | Noon. Tacked. 
7 EA Distance. Latitude. Longitude. Vereen True Bearings and Distance. 
660 Made Through : 
Good. | the Water. DR. D.R. i 
Current. —i l Obs. Obs. 20° 25^ Wly. Eddystone Lighthouse, S 34? E., 1 mile. 
1 7 4 WPSIS. 4 |Sontherly. 6 be |5lE.| ... 58 650 P.M. , 
9 8 6 sss oco 506 bod 669 606 o sis boo Tide set W. by S. (truc) 5 miles, during the afternoon. 
3 7 6 SWisS. 0 SSE. 6 og |8]E.| ... E 050 
4 6 4 605 500 Me 200 Goo .. | 300 | 58 806 4, Lizard Lighthouses, N.W., 12 miles. (Ship’s head S.W. by W.) 
5 ih || cee S»WiW. 4 | Westerly. 5 oq TESES: aoc occ 2 Taken aback, by shift of wind. Braced round on the star- 
6 7 D E bo 600 5b co om 000 con m board tack. 
7 7 6 Aon oco ss i 
8 7 8 a00 cn ono 666 800 M. E oo 8,30, William Jones feli from the main-rigging and broke his arm. 
B £3 |) can South, i WSW. 7 bep 0 |29:90| 56 on ‘ . 
3 5 SSE. i SW. coo «ss [44W] o ae Ves ] 
7 8 ace S A e m con 000 856 .. |1l.  Tacked. 
8 505 WONGN, i . 7 beq | 2W.|929:85| 54 ! 45 | Midnight. Two sail in sight. D 
Remarks, &c. Wednesday, May 10th, 1882. 
1 8 D] WPNAN. i SW. Tí be low. | ... ee ooo A.M. 
2 8 vm WNW. 0 2S. 550 een Ms 00 see E 2.20, Exchanged numbers with the s.s. ‘ Fox," bound to London. 
3 8 5 ae 200 ood ES Sus 000 600 v 
4|7]{2 NW. i|! wsw. 6 | om law. |2980! 50 | .. 
7 6 5 i ceo 5 od oes ove ooo ET 7. | Variation by azimuth (head N.W.) 24°25 westerly. 
8 6 "e Em AY op aes ood : 
9 5 Voie. ooo ; doo doo oct i 
10 2 866 666 sis ác 3 or : ooo E .. |10. Trimmed sails. 
li y 5 SWW. 0 SE. 6 be |71E.| .. E E. 
19 | 10 2 «ss E oco 7 bev Bee || PRAY | 51 46 | Noon. Set port studding salls. 
‘se i b Latitude. L it b m t 
me Disiguee SBSE Sügliede Moe True Bearings and Distance. 
S561 W. Made | Through ee i b à 
— o. Ses | tetas. | OE Entrance to Strait of Belle Isl Do. By great circle sail 
Current. c M] ovs. 49? 8' 13”1 Obs. € ntrance to Strait of Belle Isle. 0. y great circle sailing, 
» 1141 "mm 20° 25^ W. N. 85° 9’ W.—1858 miles. N. 66° W.—1824:2 miles. 
4 
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With middle latitude 49° 40’ and departure 95:1, enter the The proportions which sines, tangents, and secants bear to the: 
traverse table. course, distance, difference, 
Taking the complement of middle latitude as a course, and the | latitude, and departure, and 
departure in its column, the difference of longitude=147 is found | these to each other, form the 
in the distance column; which being west is added to the Eddy- | principal points in plane 
stone’s westerly longitude. trigonometry connected with 
To find the Course and Distance Made Good by Inspection.— | navigation, which can be 
Difference of latitude 63:1 and departure 95:1 will be found opposite | easily demonstrated by two 
563? and under 114; therefore it is S. 564° W. 114 miles from the | figures. If the hypothenuse 
Eddystone. . AB be made radius, as in fig. 
To do the same more exactly by logarithms, —the multiplication | 12, the whole will be con- 


and division of the quantities being performed by the addition and | tained within the circle, and Co-Sine 1 
subtraction of their logarithms. the sides are in proportion to 4 : 
First, required the difference of longitude. the sines of their opposite Fig. 12. j 
angles; but if the base be B 


dep. 95:1 x rad. 
cos mid. lat. 49° 40’ 


951 log+10... 11978180 
49° 40’ log cos..... 9811061 


made the radius, as in fig. 
18, the other side BC is 
entirely without the circle, 
touching only at the point 
C; it is therefore a tangent 


= diff. long. 


Tangent 


o, Dif long. 169 log... 2167119 ur nod ra) ang se 
dep likes Y umi We Sea 1 
on coe 1978180 A "AG Sol npe og 
49°40’ logsec—10 0-188939 tangent of m B. " Fig. 18. 
Diff. long. 146:9 log.......... 2167119 nd d Scoq^Dy teloitti. Making BC the radius, 
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AC 95'1 log+10... 11°978180 


rad. x dep. AC an t DOO dag. e 1:800029 
"dif. lat BO a i = 

B 56° 26' 7" log tan.... 10-178151 

MT. BO631 leg........ 1:800029 

BC xo DI 26' 7" distance. D 56° 20 7" logsec — 10 0-257372 

AUD DE Tog. ceca 2:057401 


It is not necessary to work out a course to seconds; scarcely so 
to minutes. Distances are invariably expressed in miles and 
decimal parts. . 

To find the Course and Distance to the Place of Destination.— 
Suppose it be the Strait of Belle Isle. Choose a point of land, or 
assume a position, near the entrance, say 51° 45' N. and 55° 10’ W. 
A line drawn on a chart of the Atlantic from the ship's position to 
the above will roughly indicate the course usually steered, which is 
a rhumb line cutting all the meridians at the same angle, and 
forming on the globe a spiral eurve towards the pole. The excep- 
tions are if it be east or west, north or south ; in the former case it 
would be a small circle round the pole, and in the latter it would 
be on the meridian (which is a great circle) directly to one of the 
poles. The direction of the line on the chart is found by means of 
parallel rulers conveying it to the compass, or bya oe placed 
on a meridional line ; and the distance is measured on the scale of 
latitude at the side between the two places. Long distances are 
calculated by ‘‘middle latitude," or ‘‘ Mereator’s sailing.” The 
former is most convenient in low latitudes and when the difference 
issmall, but the latter isat all times more correet. Middle latitude 
may be made nearly as good a method by measuring from the chart 
half way between the two latitudes ; or the same result may be 
obtained by taking the latitude corresponding to the mean of the 
meridian n as the table of these embodies the whole principle 
upon which Mercator’s charts are made. 

Continuing the day's work— 


Lat. ofship 49° $' Merid. pts. 3394:29 
Near BelleIsle 51 45 3640-90 
2 87-1957 2)7085°19 


Mid. lat. 50° 27’ 30". Mean 351759 


which differs only one mile from the mean taken directly. 
To find the departure corresponding to the difference of longitude 
(55? 10’ — 6° 42’ = 48° 28’ = 2908’) in mean latitude 50° 27’ 80":— 


diff. long. ane cos 50° 27' 30 E e miles. 


With difference of latitude and departure to find the course :— 
rad. x dep. 18513 n denice Ae rad. x diff. lat. 
diff. lat. 157 85? 9' 10"; dep. 


"The course is evidently 85 degrees to the west of north. 
"To find the distance :— 


dep. 1851 8 x rad. 
sin eourse 85^ 9' 10" 
To find the course and distance by Mercator’s sailing. The differ- 


ence between the meridional parts as above is 246:6, difference of 
longitude 2908 miles, and difference of latitude 157 ; whence 


rad. x diff. leng. diff. lat. x rad. 
— — — = tan course —€—— 
merid. diff. lat. 85° 9' 10": cos course 

3 


The result is the same by both methods when the difference of 
latitude is small. It is obvious that if we subtract the logarithm 
corresponding to the meridional difference latitude from that of the 
difference longitude inereased by ten in the index, the remainder 
will be the logarithmic tangent of the course. In like manner, if the 
logarithmic secant of the course be added to the logarithm of the true 
difference latitude, and ten in the index rejected, the sum will be 
the logarithm of the distance. 

Under some circumstances, in high latitudes, the ordinary mode 
of reducing the ship’s run during the twenty-four hours, by taking 
the difference between the northing and southing as the difference 
of latitude, and the excess of easting or westing as the departure, 
would not be correet. For example, suppose that from a position off 
the west coast of Ireland, in 52° N. and 11° W., a ship were to 
sailin sueh a manneras to make during the first eight hours 96 
miles on a true N. W. course, during the next eight hours a similar 
distanee due north, and during the last eight hours N. E. 96 miles. 
Here we should have the two oblique courses producing 67:9 miles 
each, both of difference of latitude and departure, the departures 
apparently eancelling each other and leaving the ship on the same 
meridian. But in reality the ship would not be on the same 
meridian, as the latter departure was performed in a higher latitude 
than the former, and they are of opposite names. Therefore this 
peculiar '* day's work " requires to be divided into two distinct parts ; 
each may be taken by inspection from the traverse table. The first 


= cot course. 


= 1858 miles. 


= dist. 1858 miles. 
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course N. 45° W. 96 miles will produce latitude 53? 7’ 54", middle 
latitude 52° 34’, which with departure 67:9 will give difference longi- 
tude 111° 6' W. The second course simply abe 96 miles to the 
latitude; the third, like the first, increases the latitude by 67:9 miles 
making it 55° 51’ 48", and the middle latitude of the last section 
55° 18’, which with departure 67°9 will give difference longitude 
119°2; this being east, and preponderating over the former by 7°6 
miles, the ship will be 7:6 miles east of the meridian she first sailed 
from, or in 10° 52’ 24” W. 

Great Circle Sailing.—The course between the ship on May 10th 
and the Strait of Belle Isle, as ascertained by middle latitude and 
Mereator’s sailing, is a straight line on Mereator's chart, but is in 
reality a curve upon the globe, and the nearer the positions are to 
either pole the greater the curvature and consequent increase of 
distanee. The shortest distance between any two points on the 
globe is an are of a great circle, the centre of which is also the 
centre of the sphere. The equator, ecliptic, and all meridians are 
great circles, between which an infinite number of others may be 
drawn in every conceivable direction, each dividing the surface of 
the globe into two equal parts. It is only of late years that 
this subject has been revived, since ships have made long voyages 
entirely under steam, thereby having the ability to steer any 
eourse desired. The practice of this mode of sailing requires but 
a small general aa dee of spherical trigonoinetry, and to that 
extent only will spherical problems be here introdueed; though a 
elear understanding of the doctrine of the sphere is very desirable 
for all navigators. The formule by which spherical problems are 
solved must here be postulated. They will be proved in TRIGONO- 
METRY. In all spherical triangles there are six parts, three sides 
and three angles, the sides as well as the angles being measured 
by degress; any three being given the remainder may be found. 
The angles measured between heavenly bodies, or their altitudes, 
are treated as spherical sides. When two places are on the same 
parallel of latitude, the shortest course is not cast or west (except 
on the equator), as the parallels are small cireles having the 
pole as their common 
eentre. In finding the f, 
true course and shortest 
distance, by calculating 
a segment of a great 
eirele, the earth is 
treated as a sphere,— 
this being sufficiently 
accurate for the purpose. 
The advantage of sailing 
on a great circle instead 
of a rhumb is best de- 
monstrated by stretch- 
ing a thread across a 
globe, cutting the two 
places under considera- 
tion; while by caleula- 
tien it can be found numerically Returning to the day's work on 
May 10th, let us suppose it desired to find the great circle course 
and distance to Belle Isle. The co-latitude of each place gives the 
two sides, and the difference of longitude expresses the angle between 
them at the pole. Hence the two sides and included angle are 
given; required the third side and the angle at ship, which will be 
the distance and course (see fig. 14). P represents the pole, S the 
ship, and D Belle Isle. It is necessary first to find the angles 
PSB and PBS. The formula is 
sin i diff. sides x cot 4 contained angle 

sin 4 sum of the two sides 
cos] diff. sides x cot contained angle 
“cos $ sum of sides 
Instead of subtracting a sine or cosine, it is easier to add. the co- 
secant or the secant and reject the index. The result is— 
sin (PS - PB)[=1° 18' 30"] x cot 3P[ = 24° 14] _ ? 99! 15". 
sin (PB + BS)[=39 33 307] P SEE 

cos 3(PS- PB) x cot4 P |. A Ti 

——~“cos§(PB+PS) tan 70 5130. 
Hence 70° 51’ 30" +4° 33' 15" — 75? 24' 45" is the greater angle B, 
opposite the greater side ; and 70° 51’ 30" — 4° 33’ 15" —66" 18" 15” 
is angle S,—the ship’s course at- commencing,—say, N. 66° W. 
At the termination it will be S. 75° W. Having all the angles, 
we find the third side by the rule that the sines of the angles are 
proportional to the sines of the opposite sides. 


sin PS 40° 52’ x sin P 48°28’ Rete; bs : 
— Rd Bie os apy 5n BS 30? 24' 15" —1824 2 distance; 


sin PB38-15 x sin P 48° 28' 
d sin 866* 18 15” 
The distance by Mereator's sailing was 1858, or 33:8 miles longer. 


— tan } diff.of other two angles; 


— tan $ sum of other angles. , 


=sin DS 80? 24’ 15". 
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Should the sum of any two sides exeeed 180°, the supplement of 
each must be used, and the supplement of the angles found. Ifa 
side be over 90^ the logarithm found will be sine of its supplement 
or the cosine of its excess over 90°. It will be readily seen by the 
frequent alterations necessary in the course, to keep near the great 
circle, that the ship passes the pole, continually changing its bearing, 
as she would any other distant object on the globe. It is always 
desirable to ascertain the highest latitudea ship will pass when sail- 
ing on a great circle; this is done by imagining a perpendicular let 
fall upon the are; the position is then found by right-angled 
spherical trigonometry, the rules for which are very. brief. Exclud- 
ing the right angle, the triangle consists of five parts, thrce sides and 
two angles. Two of those parts at least must be given to find the 
rest. If the two parts given and the one required are joined, the 
central one is called the ‘‘middle part." If they are not joined 
(that is, an angle omitted between two sides, ora side between 
two angles, forming part of the equation) the part which is quite 
segue from the other two is called the ‘‘middle part." The 
solution is then by ‘‘ Napier's rules," which have been embodied 
in the following rhymes :— 

** The product of radius and middle part's sine 


Eqnals that of the tangents of parts that combine, 
And also the cosines of those that disjoin.” 


“£ Instead of the angles and hypothenuse 
Their difference from ninety or complements use." 


We know that the perpendienlar will fall upon the arc between 
D and S, because both the angles already found are acute; thus 
the triangle is divided into two parts, each having one side and one 
angle known. Take the hypothenuse PS and angleS$, to find the 
length of the perpendicular PR. Here are opposite sides and 
angles, therefore 
s a o t * o d n 
sin Ps 40 oe xsin Steet =sin PR 36° 48’ 30", which is the 
"ac 
complement of 53^ 11' 80", the highest latitude the ship will attain. 
To ascertain the longitude of that point it is necessary to find the 
angle RPS, which may be done according to the above rules in 
three ways, by varying the side or angle which is made the 
middle part. ‘Thus, 


rad. +log cos PS .—1og cot PSR+log cot SPR; 
rad. +log cos PSR=log cos PR --log sin SPR ; 
rad. +log cos SPR=log tanPR +log cot PS. 


As the part required is in each formula coupled with one which 
is known, the difference between that and the sum of the other two 
will give the angleSPR=30° 7' 45”; which, added to the longitude 
at ship, will give 36° 49’ 45” as the longitude of the highest point. As 
the original oblique triangle BPS has been divided into two distinct 
right-angled triangles, having the perpendicular PR common to 
both, the parts which form BPR may be treated in a similar 
manner for the purpose of finding the angle BPR and perpendicu- 
lar PR, cither in preference to the first, or as a proof. Other points 
on the are may be found by taking a part of the angle at the pole, 
with the side and angle previously known, and thus forming 
another oblique spherical triangle, in which two angles and an in- 
cluded side are given to find the rest ; or by assuming a distance 
on the are (in degrees and minutes) with the angle and side before 
known. In that case two sides and an included angle will be 
given to find the other side (co-latitude), and the part of the angle 
P to indicate the longitude of the assumed point. 

Given two angles and au included side, to find the other two 
sides :— 


sind diff. of angles x tan $side_ , pdt. of ethane 
sin 4 sum of angles 


cos 3 diff. of angles x tan 4 side 
cos $ sum of angles 


The second case where two sides and an included angle are given has 
been done. When the polar angle (difference of longitude) does not 
much exceed 50°, especially in low latitudes, an approximate curve 
may be drawn on Mercator's chart by means of a pencil attached toa 
wire or batten making the curve to pass through three or four 
known points, after which it can be used from day to day as a 
guide to the ship’s course; she may not keep on it, but she can keep 
near it. This curve becomes very incorrect when the angle is large. 

One other example of finding the course and distance by each 
method will be given. The position has been chosen to show the 
great distance an are of a great circle would carry a ship to the 
southward of her ordinary course, and also as touching upon the 
difficulty always experienced in finding a side or angle which is 
near 90°, in consequence of the very slight change in the value 
of large sines and small cosines. 

A ship off the Cape of Good Hope in 34° 29’ S. and 18° 24’ E. 
is bound to Portland in Victoria. Assume a position outside the 
latter port to be in 38° 20’ S. and 141° 40’ E. The difference of 
latitude is 3° 51’=231 miles, the meridional difference of latitude 
287 14, and difference of longitude 123° 16’=7396. 


— tan $ sum of other sides. 
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rad. x diff. long. 7396 
merid. diff. lat. 287:14 


diff. lat. 231 x rad. 
cos course 87° 46’ 37” 
diff. lat. 231 x sec course 87° 46’ 37” 
i rad. 


These two statements produce similar figures, because they are 
worked by the same course; an error of 10 seconds would produce 
over 7 miles in the distance, as the logarithm cosine and loga- 
rithm secant (arithmetical complements of each other) change very 
rapidly in large angles. 

_ When the difference of latitude between two places is compara- 
tively small, it is better to find the departure and use that in find- 
ing the distance. The table of meridional parts can be used for 
that purpose in two ways. 


true diff. lat. 231 x diff. long. 7396 Bip 
merid. diff. lat. 28714 ~ 1¢P- 0950-4. 


For this the logarithms of numbers alone are used. The middle 
latitude is best found by seeking the latitude corresponding to the 
mean of the meridional parts, which in this instance will be 2250-13 
and 36° 26’. The latter is the true central position on the chart, 
between the two parallels of latitude, the same as if measured on 
the side of the chart. . 
Radius bears the same proportion to the difference of longitude as 
the cosine of middle latitude does to the departure— 59504. Then 


rad. x dep. 59504 3I erc 
“Gir lab oar ^n course 87° 46’ 36”; 


rad. x diff. lat. 231 . 
— dep. 59504 —— °° course, 

dep. 5950-4 x rad. 
sin course 87^ 46' 36" 
Having found by Mercator and middle latitude that a ship from 
the position off the Cape would, by steering S. 87? 46' E. for the 
whole distance, traverse 5954-9 miles before reaching the assumed 
point near Portland, it is now required to find an arc of a great 


— tan course 87° 46' 37" ; 
— distanee 59551; 


or = distance 59551. 


or 


and = distance 5954-9. 


eirele passing through those points. The co-latitude of each place 
and the difference of longitude are given,—that is, two sides and 
an included angle; reqnired the third side and angle C (fig. 15). 


lst position 84° 29’ ; co-lat. = PC ay Bilt 18° 24' E 
EU  » = PV 51° 40' 141° 40'E 
107° 11’ 123° 16'=P 
Half sum 53° 35’ 80" 61° 38’ =half'P 
ROT man 
Half difference 1° 55' 80” 


sin 3 diff. sides 1°55’ 30” x cot $P 61°33’ _ :ft of ancles 1917/28" 
sin $ sum of sides 53° 35’ 30" aa ms cni 


COSMO LR a = cole =tan 3 sum of other two angles 42°16! 37". 
eos 3 sum of sides 

Consequently angle V is 43° 34' 5" and angle C is 40° 59’ 9", the 

larger angle being opposite the larger side. Having all the angles, 

the remaining side is found by the proportion which the sines of 

angles bear to their opposite sides; thus 


sin PC x sinP sin VP xsin P 
sinV |. sinC 

This example has been chosen because the side VC is so near to 
90° that it can only be treated with certainty by letting fall a 
erpendieular from P to the arc, as represented by the dotted line 
H; which also gives the latitude of the highest point the E 

would reach if she sailed on that arc. Thus the oblique-angle 
triangle, in which all the angles were known, is divided into 
two right-angled spherical triangles, each possessing one side and 


=sin VC 90? 12". 
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one angle previously known, and the side PH common to both is 
to be found. First, to find the side (or segment) HC. The angle 
at C is obviously the ‘‘middle part," as it is between the known 
side and the one sought ; they are joined or combined. Therefore 


rad. + log (co)sin C «log (co)tan PC + log tan HC; 


rad. x cosC 

Deba S 7° 49. 
or CODE tan HC 47^ 4 = 
Similarly mado aan Y UNS S0" 


cot PV 


The sum of the two segments will be 90° 12', equal to the 
side VO, representing the distance of 5412 miles, which is 543 
miles less than the rhumb line. Similar caleulations must be made 
every day at sea to find the new course and remaining distance. 
It is necessary, before deciding upon a voyage following the are of 
a great circle, to ascertain the shape of the curve and the highest 
latitude it will attain ; for which purpose the side PH must be 
found (fig. 15) by either of the segments as before explained; 
it will be 32° 43’ 30", which is the complement of the latitude 
57° 16’ 30”. To find the longitude of that point: by opposite 
sides and angles— 


tad. x sin CH 
sin PC 


which added to the longitude of position off the Cape, 18° 24’, gives 
82° 12’ 30" E. A glance at the chart will show that such a course 
would run the ship among the ieebergs ; therefore a position three 
or four hundred miles farther from the pole should be chosen, 
according to the time of year, and the course divided in two parts. 
It iseasy to make a pencil curve on the chart in a lower latitude: 
the saving of distance would still be great. 

The arc ofa great circle from a position off Rio de Janciro, 23° 5’ S. 
and 43° 4’ W., to the vicinity of Perth in Western Australia, 32° 2' S. 
and 115° 25’ E., would measure 7270 miles. The rhumb line by 
Mercator (if it were possible) would be 8437 miles, or 1167 more. 
The highest latitude would be 70° 28’, therefore impracticable. 
Such a curve as this could not be laid down on Mercator’s chart. 

Soundings. —When approaching land in thick weather the pre- 
caution of taking frequent soundings should not be neglected, 
especially when the depth and nature of the bottom is clearly 
defined on the chart, as it is at the entrance of the English 
Channel. Loss of time should not be made an excuse for incur- 
ring a serious additional risk. Several ingenious devices have 
been provided by which the depth of 80 fathoms can be tested 
without stopping the ship, but the result is not so certain as the 
old plan of getting the line “np and down” and feeling the lead 
touch the bottom. If soundings are taken at ten or more miles 
apart, and do not coincide with those on the chart, it isa good 
plan to write them up the edge of a strip of paper, preserving the 
distances the ship has run, according to the scale of the chart; 
when two or three are thus marked the slip should be moved 
about the chart, with the edge of the paper parallel to the course 
steered, till it coincides. 

Observations. —The quadrant and sextant are practically the same 
instrument: the first is the eighth part of a circle, and by reflexion 
measures an angle of 90°; the second is the sixth part of a circle, 
and measures an angle of 120°. Both are fitted with verniers 
graduated in such a manner that the angle on the arc of the quad- 
rant can be read to half a minute, and that on the sextant to ten 
or even six seconds. The handling of the instruments for five 
minutes will be better than a long description. The errors and 
adjustments are similar. The large movable mirror must stand 
perpendicular to the plane of the instrument. This is tested by 
placing the radius bar near the centre of the arc, and looking into 
the mirror at the reflexion of the uncovered part, which if all be 
right will continue in a straight line from the arc itself. If it 
appear broken, the screws must be moved. The error is difficult 
to remedy; therefore when practicable it is better to send the 
instrument to a maker. The fixed reflector, or horizon glass, has 
two adjustments. To make it perpendicular to the plane of the 
instrument, let the radius bar be placed near zero, and while the 
instrument is hell quite vertical make the direct and reflected 
view of the horizon coincide, by moving the tangent screw. Then, 
if by EE the instrument on one side or the other that line 
becomes broken, the glass is not vertical, and the screw for that 
purpose must be slightly moved till the lines coincide even 
when the instrument is held sixty degrees on one side or the other 
of the perpendicular. Also the reflected image of the sun or a star 
will cover the direct rays from them if the glass be vertical. If an 
horizon be not available, a distant hill or any sharp outline will do 
as well The second adjustment is to make it parallel with the 
movable reflector. If at the end of the adjustment or test just 
described the radius stands at zero, or within two minutes, no 
adjustment is necessary. If it be much beyond that amount the 
radius should be set exacily at zero; and whil looking at the 
horizon, which will appear broken, let the screw under the horizon 


= sin CPH 63° 48’ 30", 
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glass be turned gently till the two parts coincide. To find the 
amount of index error accurately, the best method is that of 
measuring the diameter of the sun many times, which will give a 
number of small angles on and off the are, as it is commonly called: 
that is, on the positive and negative side of zero, the mean of 
which will be the correction, — + if it be off the arc, and — if on. 
Thus 32’ 20" on and 30' 40" off would give a mean of —50", The 
observer can at the same time test his own accuracy: thus, in the 
above example, the sun’s diameter appears to be 31’ 30"; the 
Nautical Almanac will show if it were so on that day. 

There is one error to which all sextants are liable that is seldom 
mentioned or attended to. It arises from the great difficulty of 
placing the centre of motion given to the radius bar and movable 
reflector exactly in the centre of the arc, or from the contraction 
or expansion of the metal It has no connexion with the index 
error, and admits of no adjustment. Fts existence and amount 
are not easily ascertained, but demand both time and patience. 
As it has no appreciable effect on small angles, it is advisable to 
use the artificial horizon, and take a set of altitudes, say ten, 
which will form a mean of about 100° on the are, noting the 
time of each accnrately by a trustworthy chronometer. Take 
similar altitudes in the afternoon, and work each set independ- 
ently, as thongh to find the error of the chronometer (see 
below) Should the time so found coincide with the known 
rate of the chronometer, there is no error. Should the results 
differ several seconds of time, it may be assumed that the error 
of the instrument combined with personal error has caused it. 
By the rate at which the sun was rising or going down during 
the observations the amount of angle due to those seconds is 
easily found. Half that amount will be the error of the sextant 
upon that angle. As an example, suppose the true reflected 
altitude to be 100° while the instrument made it 100° 1’, the 
calculation would make it about three seconds later than the truth; 
in the afternoon a similar error would make it three seconds earlier. 
Thus a disagreement of six seconds arises for about one minute of 
altitude. By four or five such sets of altitudes at different parts of 
the arc sufficient data will be procured from which to form a table 
of corrections for all altitudes. "This ean be done by calculation, 
but a simple graphic method will be found sufficiently correct. 
Describe an are of a circle with a radius of 6 or 8 inches. Let a 
line from the centre of projection indicate zero, from which lay off 
half the altitudes which have been observed, but give them the 
full numbers, c.g., mark 45° as 90°, to correspond with the motion 
of the radius bar and numbers on the sextant. From the points 
representing the altitudes lay off the errors towards the centre, 
from any convenient scale of equal parts, perhaps one hundred 
seconds to half an inch. Between zero and the centre of the arc 
will be found the centre of a second and smaller are which will pass. 
through all the points representing the corrections, or nearly so. 
The space between the two ares may be remeasured at every 5° or 
10° for the table of corrections (plus or minus, as the case may be). 

Meridian Altitudes.—The first astronomical observation at sea 
is usually a meridian altitude of the sun for the purpose of obtain- 
ing the latitude. The reflexion of the sun’s lower limb having. 
been brought by a sextant or quadrant to the edge of the visible 
horizontal on May 10, 1882, commencing a few minutes before 
noon, the greatest altitude that could be obtained was 58° 20 15”. 
The index correction was + 1' 30”, and the eccentric error due 
to 58 degrees was -— 40”. The Nautical Almanac shows the sun’s: 
semidiameter on that day to be 15' 52"; as the lower limb was 
observed it is plus. The height of the observer's eye above the 
sea was 20 feet, which on account of the spherical figure of the 
carth makes the altitude appear too great. The correction is 
taken from a small table for tho **dip of the sea horizon," which 
opposite 20 feet gives 4' 24"—always minus. The result will be 
the apparent altitude of the sun's centre, which must still be 
corrected for refraction and parallax, the former on account of 
the rays of light from any object beyond the earth's atmosphere 
being deflected upwards, and the latter because the sun does not 
e to a person on the carth’s surface so high as it is in 
reference to the centre of the earth; the horizontal parallax is 
only nine seconds in the winter of the northern hemisphere, when 
the earth is nearest the sun. A table is usnally arranged for 
refraction, minus the sun's parallax; in one such table the altitude 
58° 32' 33" requires a correction of 31 seconds—always minus. 
The result will be the sun's true altitude, which taken from 90? 
gives the sun's zenith distance 31^ 27' 58", the sun being thus 
much south of the observer when on the meridian. By the Nautica? 
Almanac it will be seen that the sun's declination at apparent 
noon at Greenwich on May 10th was 17? 39' 57" N., increasing 
39" hourly. Asthe ship is in 7^ W. long. nearly, the meridian 
passage was 28" later, and about 18" must be added. This is of 
importance when the difference of longitude is great, as Greenwich 
time must always be found within a few minutes. The observer 
having found the distance he is north of the sun, and also that 
the sun is 17° 40' 15" north of the equator, the sum, or 49° 8' 13”, will 
obviously be his distance from the equator, which is the latitude. 
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Finding the latitude by a meridian altitude of a star differs from 
a similar operation for the sun only in so far as there is no semi- 
diameter or parallax to be applied. Star observations are of great 
value after the sun has been obscured for one or more days, for 
which reason a navigator should know all the principal stars, so as 
to recognize them during a very partial clearance of the sky. The 
Nautical Almanac gives the positions of all the principal fixed stars. 
The apparent right ascension of a heavenly body is its angular dis- 
tance from the true equinox,—expressed by the abbreviation R.A. 
Sidereal time, given in page ii of each month in the Nautical 
Almanac for mean noon each day, is the angular distance between 
the mean or imaginary position of the sun and the true equinox. 
Declination is the distance from the equinoctial or celestial equator. 
Mean time is that shown by a good clock, regulated upon the sup- 
position that every day is of equal duration. Apparent time has 
reference to the time actually occupied by the sun between successive 
transits over any meridian. Equation of time is the difference 
between mean and apparent time. Sidercal time is measured by 
the transits of a star over any meridian. See ASTRONOMY. 

To find the time that any star will pass the meridian, subtract 
the sun’s R.A. from that of the star ; or, in other words, find their 
distance apart as expressed in time by R.A. As an instance, on 
May 10, 1882, between 7 and 8 p.m. the sun’s R.A. was 35 10™ and 
that of a Urse Majoris 10h 56m ; consequently the star will pass the 
meridian of the ship in 7° W. at 7h 46m, The knowledge of the 
longitude is only necessary for finding the Greenwich time no) 
and the sun's R.A. The same night, the R.A. of Vega (a Lyre 
being 18h 33™ and that of the sun 3h 11m, the star was 155 22m 
after the sun, and would pass the meridian about 3h 22m 4,w. of next 
day. To know which suitable star will pass the meridian after a 
certain hour, add that hour to the sun’s R.A., the sum will be the 
R.A. of the meridian (decreased by twenty-four hours if necessary); 
the star table will then show the stars of that or greater R.A. Thus, 
on October 2, 1882, in 160° E. long., which bright star will pass the 
meridian after 10 p.m.? The difference of longitude in time being 
10b 40m E., when the sun has passed the meridian ten hours it will 
evidently be forty minutes before noon at Grecnwich, therefore the 
sun’s R.A. will be 125 331m at the time named. As it will be 10 P.M. 
at ship, the R.A. of any star then on the meridian must be 
(12b 334m + 10h) 22h 334m, The first bright star found in the 
table having greater R.A. is Fomalhaut (a Pis. Aus.), the R.A. 
of which is 22h 51m, which is seventeen minutes more than the 
time sought; consequently that star will pass the meridian of 


the ship at 10.17 P.M., and Markab (a Pegasi) eight minutes. 


later. Another ship on the same day being in 90°=6 hours west, the 
sun’s R.A. at her 10 p.m. would be 125 36™, and Fomalhaut would 
pass her meridian at 10.15 P.M., two minutes earlier by apparent 
time ; the difference is due entirely to the change in the sun’s 
position. All doubt will be removed, when finding the approximate 
time of a star’s transit, if it beremembered that the sun (from which 
we reckon apparent time) indicates a position the R.A. of which is 
known; therefore by adding any time which it may have passed 
the meridian the R.A. of another meridian in the sky is obtained, 
called the R.A. ef the meridian at that moment. 

Having the true altitude of a star, and thus the Z.D. (zenith 
distance), we can determine the latitude without risk of mistake 
by remembering that the declination in the heavens corresponds 
with the latitude on the earth ; therefore astar will pass the zenith 
of every place whose latitude corresponds with its declination. Ifa 
star having north declination passes south of the observer, the zenith 
distance must be added to the declination, as the latitude is then 
the greater. If such a star pass north ef the observer, his north 
latitude will be less than the star’s declination, and the differ- 
ence will be the latitude. The reverse holds good if the star has 
south declination and the observer is north of the equator. An old 
rule is also useful and simple :—If the zenith distances be invariably 
marked north or south according as the observer is north or south 
of the object observed, and the declination placed under it marked 
north or south, add like signs and take the difference of the unlike; 
the latitude will take the name of that which preponderates. 

The oldest of all nautical observations is that of taking the height 
of the pole-star,—a star which everybody should know whether at sea 
or on shore. If it were exactly at the pole the corrected altitude 
would be the latitude, but it is not so. During 1882 its mean 
declination has been 88° 41’, therefore it describes a diurnal circle 
round the pole with a radius of seventy-nine minutes. It was once 
far from the pole, and now advances nearly nineteen seconds 
annually. The mean R.A. has been during 1882 about 15 16™, 
increasing about 28s annually. The time it passes the meridian 
above and below the pole can be found as has been before described; 
and 1° 19’ being subtracted from the upper transit or added to the 
lower one will give the latitude. The great consideration attached 
to the pole star is in consequence of the facility it affords, with 
very little calculation, for finding the latitude at all times when the 
star and horizon are visible. It is necessary to know the time at 
ship to the nearest minute. Apparent time is invariably kept on 
board ships at sea, corrected at noon each day. The change of 
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longitude since noon must be roughly worked up in order to find 
the correct apparent time at ship, also the Greenwich time within 
half an hour, for the purpose of finding from the Nautical Almanac 
the sun’s R.A. at that time, which added to the time at ship will 
give the R.A. of the meridian, rejecting twenty-four hours if neces- 
sary. With all nautical tables there is one for finding the latitude 
by the pole star, in which the correction is given for every ten 
minutes. 

Enter the table with the year and R.A. of meridian. Opposite the 
latter, or by proportion, will be found a correction + or — to be 
applied to the true altitude ; the result will be the latitude. 

The principle of this table is that when the R.A. of the meridian 
coincides with that of the star the whole mean distance of the star 
from the pole for that year must be subtracted, while if the two 
R.A.’s differ by exactly twelve hours the same distance must be 
added, as the star is then on the meridian below the pole. If the 
star is six hours from the meridian on either side no correction is 
necessary. At other points the correction varies as the cosine of 
the time angle between the pole star and the meridian. Thus 
the R.A. of the pole star being 1h 16m for 1882, and distance 79 
minutes, the correction corresponding to five hours is thus found : 


79 x cos 3h 44m 
rad. 


(Multiply the decimals taken from the logarithms of numbers by 
six, to bring them into seconds.) As the star was less than six 
hours past the meridian the correction is —. A similar calculation 


55 — 15 16m = 3h 44m, — 44' 10", 


„having been made for every ten minutes of one quadrant, the 


result may be applied inversely to the one below it, and the 
remaining twelve hours written on the opposite side of the page 
with the sign + or — the reverse of the first column. 

It is evident from the above that the table may be easily dis- 
pensed with; also, as annual tables must be founded on the mean 
position of the star during that period, greater accuracy would be 
obtained by taking the R.A. and declination for the day required 
from the Nautical Almanac, and finding the corrections as above. 

A table for finding the latitude by the pole star when off the 
meridian is also given in the Nautical Almanac with instructions. 
It is used with sidereal and mean time ; also an allowance is made 
for tle spheroidal figure of the earth. When the latitude found by 
any star observation at sea is within one mile of the truth it may 
be considered satisfactory. 

Latitude by the meridian altitude of the moon is obtained in a 
manner similar to that applied to the sun, but not so simple. 
First it is necessary to ascertain the approximate time of transit, 
by reference to p. iv. of cach month in the Nautical Almanac. 
It is there given in mean time both for Greenwich and the anti- 
podes ; to one of those periods apply the proportion due to the 
ship’s longitude in time. It is necessary to guard against a false 
horizen often produced by clouds under the moon. Having 
obtained the meridian altitude, correct for crrors of instrument 
and dip. From Nautical Almanac, p. iii., take the moon’s semi- 
diameter (calculated from the centre of the earth) for the nearest 
noon or midnight, augmenting it by a table for the purpose, as it 
increases with the altitude (only à few seconds); add it if the 
lower limb were observed, and subtract the refraction due to that 
altitude. Take from the Almanac the horizontal parallax for the 
time of observation, correcting it for decrease in proportion to 
altitude by a table for the purpose, and add it to the apparent 
altitude. Tables generally give the parallax due to 
altitude, minus refraction, in one correction. Having 
the true altitude, take it from 90°, and mark the zenith 
distance N. or S. as itis north or south of the moon. 
Take the declination for the nearest minute of Green- 
wich time. It is now given for every hour (mean 
time), and the change in ten minutes. Place the re- 
duced declination marked N. or S. under the zenith 
distauce; add if the signs are like, or take the differ- 
ence if unlike, and the result will be the latitude. 

Ex-meridian Altitudes.—It is important to be able 
to get the latitude when the sun may have been 
obscured from a few minutes before noon till some 
minutes after. Such observations near the meridian 
are called ex-meridian altitudes. When the sky is 
cloudy the observer should keep the watch in hand in 
order to secure the apparent time with the altitude 
nearest the meridian, If the sun be rising fast or 
declining fast, it will be better to work the sight with 
two latitudes, and with the assistance of the chrono- 
meter, as described below. In a low latitude and less 
than half an hour from noon, the pamphlet by J. T. 
Towson, containing tables for the reduction of ex- 
meridian altitudes, will be found very useful, as the correction or 
allowance for what the sun would further rise (or had risen) can be 
taken out entirely by inspection, which saves the labour of working 
four propositions. The principle is illustrated by fig. 16, which is 
projected with double the angle at P in order to make it more 
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intelligible. PS represents the sun’s polar distance when observed, 
and M his position when he reaches the meridian. Consequently 
PS and PM are sides of an isosceles triangle, having the distance 
between the two positions as a base, and equal angles since the 
sides are equal. The thing sought is the length of ZM, or where 
PM is to be divided at noon; the lower part being the true zenith 
distance and the remainder co-latitude. The data are the same as 
those in Towson’s first example, which he there solves by his table 
only. Time from noon 28" 14s ; sun's true altitude 24° 53’ 53", 
and declination 18° 35’ 16" S: to find the angles at the base we 
use the supplements of the legs, and get sec 71° 24' 44" (180? - 
108° 35’ 16") x cot 4P[=14™ 7s]— tan 88° 52’ 25", the supplement 
of each angle at the base ; and 


sin ZS 65° 6' 7" x sin PS 108? 35' 16" 
sin P 28m 14s 


As PZS is very obtuse, and the supplement is really required, it 
is taken out at once as the sine of 7° 22’ 38", which is the angle 
MZS. The angle PSZ is next found; it is between two known 
sides, and the other angles are known, but not the opposite side :— 


cos 4 sum of sides x tan E sum of angles _ cot APSZ, 
cos 4 diff. sides 


which is 5° 22' 12"; taking this from PSM 91° 7’ 35”, we have the 
angle ZSM 85° 45’ 29", Finally, 


sin ZS x sin ZSM 
sin ZMS 


the true meridional zenith distance, which taken from the polar 
distance gives co-latitude 43° 47’ 54", showing that the sun was 
18'45" higher when on the meridian. When the sun is on the 
equator, both the angles at the base are 90°, and the base MS will 
be the measure of the angle MPS.  Norie's method is short, but 
the latitude by dead-reckoning is used, which may cause the whole 
operation to be repeated. Also the use of a ''log-rising" and 
natural versed-sines is objectionable. No one possessing a copy 
of Towson's table need take the trouble to work the problem when 
in actual want of the latitude. 

Double Altitudes.—Another mode of obtaining the latitude is by 
two altitudes of the sun or a star, with the interval between the 
observations carefully noted, or by 
simultaneous altitudes of two stars 
having a suitable difference in bear- 
ing. These are called ‘‘double alti- 
tudes.” The principle is the same in 
each case, The elapsed time in the 
one and the difference between the | 
right ascensions in the other indicate “ 
the angular distance at the pole. 
Fig. 17 represents two observations 
of the sun on the same side of the 
meridian,—the dark lines showing 
the parts which are given and the 
dotted lines those which are to be 
found. 

On October 2, 1882, the estimated 
latitude was 45° 10' N. and longitude 
35° 30’ W. The first altitude was 
taken about 8.13 A.M. apparent time, 
and when corrected for errors of 
instrument, dip, refraction, and 
parallax was 20°, The second alti- 
tude, corrected, was 39° 15’, taken 


=sin PZS. 


= sin ZM 64° 47’ 22", 


Fig. 17. 
about 10.58 A.M. The elapsed time by a good watch was 2h 44m 
338, which being mean time is reduced to apparent time by 
adding the proportionate increase in the equation taken from the 
Nautical Almanac, which for 2$ hours will be two seconds additive. 
Therefore the change in apparent time was 2b 44m 3532 SPs. 

Each altitude taken fronr 90° will give a zenith distance, 70° and 


50° 45’ respectively=ZS and Zs. Having the apparent time at 
ship and the longitude, which converted into time will be 25 22m, 
we take the declination of the sun from the Nautical Almanac for 
apparent noon and correct it for the Greenwich time of each obser- 
vation, ems 3° 36’ 56" S. and 3^ 39' 36" S. Those amounts 
added to 90° will give the sun's polar distance at each period = PS 
and Ps. Thus four sides and one angle are known, which is all 
that is required to find the.complement of the latitude PZ. 

We shall work out this by the most simple method, in order to 
show the prineiple upon which it is done. First, in the triangle 
sPS two sides and the included angle are given, required the other 
two angles. Add together the sides Ps (98? 39’ 36") and’ PS 
(98° 36’ 56”), and find their half sum and half difference :— 


sin 3 diff. x cot P 

~ sinjsum 

cos 3 diff. x cot 4P 
cos à sum 


=tan $ diff. of other angles=0° 3’ 36”; 


- tan 3 sum of other angles & 88? 38' 9", 
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The half difference taken from the half sum gives the smaller of the 
two angles = 88? 34’ 33’, and the two added give the greater. Had 
there been no change in declination, the two sides including the 
elapsed time would with the side Ss form an isosceles triangle, 
and the first equation would be unnccessary. 

As the two sides were each more than 90° the angles found are 
the supplements of those required. Oneis sufficient for the present 
purpose ; 180°-—88° 34’ 38"— 91? 25’ 27", which is PSs opposite 
the larger side. That angle includes the two angles PSZ and ZSs, 
which must be separated in order to obtain PSZ. The side Ss, 
which is the spherical distance between the two positions of the 
sun, is given by the equation 

sin Ps x sin sPS 
sin PSs 


In the second part of the problem three sides are given to find 
an angle, namely ZSs. Write under each other the values of the 
two sides (SZ and Ss) enclosing the required angle and also the 
opposite side Zs. Find the half sum of the three sides and the 
difference between it and the opposite side (Zs). Add together 
the logarithm cosecant of the first two and logarithm sine of the 
last two; half the sun of those four logarithms (rejecting twenty 
from the index) will be the log. cosine of half the required angle. 
Thus ZSs =52° 36’ 36”, which taken from PSs will leave 38° 48’ 51” 
as the angle PSZ. The third part is similar to the first, —two sides 
an an included angle given, to find the rest, principally the side 
a 
sin $(PS — ZS) x cot 4PSZ 
sin 4(PS + ZS) 

A similar statement using two cosines instead of sines will give 
the half sum of the angles=87° 3’ 51". By subtracting the half 
difference the smaller angle is obtained, ZPS=56° 39' 30", which by 
the figure should evidently be placed opposite ZS. Finally, 


sin ZS xsin PSZ . -———À 
sin ZPS =sin PZ 44° 49’ 58", 
which is the complement of the latitude 45° 10’ 2", Ifthe first 
observation of the sun had been used to find the longitude by 
chronometer (the ship being stationary between the observations) the 
hour angle would coincide with the angle ZPS, and aiford a test of 
its correctness. Simultaneous observations of two stars would be 
worked in a similar manner, with the advantage of having the 
difference of R.A., SPs, the spherical distance Ss, and the angles at 
S and s nearly permanent (requiring only a slight annual correc- 
tion), consequently that part of the calculation might be used many 
times. Kerigan's tables have been mentioned as giving the dis- 
tances between the principal stars for this purpose. When two 
altitudes are taken of the same star, the interval by a watch keeping 
mean solar time must be reduced to sidereal time, as the stars pass 
the meridian quicker than the sun by 95:8 per hour. 

The above illustration has been treated as if the ship were 
stationary, which at sea would seldom be the case. The bearing of 
the sun or star should be taken at the time of the first observation, 
and the run of the ship should be worked with reference to that 
bearing and also with regard to the change in longitude. Every 
mile which has been made good in a direct line towards the sun 
must be added to the first corrected altitude; if from the sun, it is 
subtracted. For every mile of longitude four seconds must be sub- 
tracted from the elapsed time if the ship ran west or added if she 
raneast. The result will then be the same as though the ship 
had been stationary at the place of the second observation. 

Had the observations been taken on opposite sides of the 
meridian the caleulations would be similar to the above, and the 
figure would differ only in having the triangle PsZ folded over, as it 
were, to the opposite side of the central line. 

Other Double Observations.—The double altitude, though a very 
interesting DE in connexion with navigation, is at the present 
day of very little practical utility. When ships are provided with 
chronometers both latitude and longitude can be found more readily 
by two distinct observations of any of the heavenly bodies on 
different bearings. To find the longitude by means of a chrono- 
meter and also the variation of the compass should be one com- 
bined operation under ordinary circumstances, therefore they will 
be described together. It is desirable that every navigator should 
accustom himself to act independently of an assistant. A pockot- 
watch with a distinct second hand being taken to the chronometer, 
the hours and minutes about to be shown by each may be noted in 
the ‘‘deck-sight book,” and if the observer then counts the half- 
second beats of the chronometer for five seconds previous to the 
even minute, the tenth beat will answer the purpose of the word 
‘*top” of the assistant, and more correctly. Let a similar com- 
parison be made after the sights have been taken, and if there be 
any difference adopt the mean, or proportion. Take one or three 
bearings of the sun’s centre with the azimuth or standard com- 
pass in its usual place, noting the time, and then take three or five 
altitudes of the sun’s lower limb. The watch being held in tho 
palm of the left hand, the fingers are free to move the tangent 


=sin Ss 41° 3’ 23". 


= tan 4(SZP - ZPS) 30° 24’ 21”. 
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screw till the moment the contact is formed between the sun's 
reflected image and the edge of the horizon, when the eye is 
dropped from the telescope of the sextant to the face of the watch, 
and the second or even the half second noted ; the minutes should 
be written before commeneing, and scen to be correct on finishing 
the set. fake bearings again of the sun as before, noting the 
tine. Make the mean of the sun's bearings correspond vith the 
mean of the time of sights (7.c., the sun’s altitudes). 

On October 17, 1882, about 8.24 A.M. apparent time, in 38° 15’ 
N. and 6° 50’ E., observations were taken to ascertain the longitude 
and variation of the compass. The mean of the times by watch 
when the altitudes were taken was 8h 25m 355:5. The result of 
comparison between the watch and chronometer was — 7™ 148, the 
negative sign meaning that the watch was faster than the chrono- 
meter. The latter was known to have been fast on that day 36" 35, 
Therefore, both those amounts being subtracted, the mean time at 
Greenwich was 7^ 42m 18s°5. The mean of five observations of the 
sun’s lower limb was 20° 42’ 30". The corrections were index 
error + 2'; eccentric error (in proportion to altitude) — 15" ; dip 
of the horizon corresponding to the height of eye, 24 feet, — 4' 50" ; 
sun's semidiameter 4- 16' 5"; refraction, minus parallax, = 2) 99! . 
hence the true altitude of sun’s centre was 20° 53’ 8" and zenith 
distance 69° 6’ 52". The sun’s declination is more conveniently 
taken from the Nautical Almanae for mean noon, as the mean 
Greenwich time is always known by the chronometer, but the 
hourly variation is given on the d page. Thus, on the day 
in question, 9? 19’ 29” S., having been corrected for 4h 18m before 
mean noon, gave 9° 15’ 33" as the sun’s declination at the time of 
observation. We have now to find the hour angle and azimuth 
from three sides :—viz., co-latitude 51° 45’, co-declination or sun’s 
polar distance 99° 15’ 33”, and the zenith distance 69° 6’ 52” (fig. 18). 
For convenicuce let these be placed 
under each other as mentioned, 
take their sum and half sum (110° 
3’ 49"); also the difference between 
the half sum and the side opposite 
the required angle, the zenith 
distance, = 40° 56’ 50". Add to- 
gether the logarithm cosecant of 
the first two and logarithm sine of 
the last two, remembering that 
when the degrees exceed nincty 
the supplement must be used, or 
the amount over 90° with reverse 
term. Half the sum of those four 
logarithms, rejecting twenty from 
the index, will be the cosine of 
half the angle required (3h 35m 
485:4), the time from noon. This 
is the principle upon which the 
angle is found, but it is rather 
quicker to use the latitude and declination direct. Write the lati- 
tude, declination, and zenith distance under each other, marking 
the declination + if on the contrary side of the equator to the 
latitude, and —if they are on the same side. In the present in- 
stance the latitude being N. and declination S. the latter is addi- 
tive. Take the difference between the half sum and the zenith 
distance, that still being the side opposite the required angle. Add 
together the secant of latitude, secant of declination, sine of half 
sum, and sine of difference ; the sum of those four logarithms, 
rejecting twenty from the index, will be the sine of half the hour 
angle, 1h 47m 54s:2, That being doubled and taken from twelve 
hours shows that the apparent time at ship was 8h 24m 115:6. The 
equation at mean noon was 14m 358:1, the correction for four hours 
aud eighteen minutes before noon was—28; leaving 14m 338-1 to 
be subtracted from apparent time (as the sun was then in advance 
ofa mean clock). The result for ship mean time is 8h 9m 385:5, 
the difference between which and the Greenwich mean time as 
found by the chronometer, 27™ 205, is the longitude in time= 
6° 50', and it is east, because ship time is the greater. The azimuth 
would in practice be partly sought at the same time as the hour 
angle ; as the sine of the polar distance or cosine of the declination 
can be taken at the same opening of the tables where the cosecant 
or secant was found. We have then 

sin P x sin PS 
sin ZS 


the sun's azimuth or angle from north, observing that when the 
angle is more than 90" the supplement is found opposite the 
log. sine, and the amount over 90° opposite the cosine. Thus 
sin P 3h 85m 48s x sin 80° 45' (or cos 9° 15). 589 40' 

sin ZS 69? 7' d : 
which is the supplement of PZS, and therefore reckoned from the 
south, which in this instance is most convenient, as the mean of 
bearings taken of the sun, by the standard compass, immediately 
before and after the altitudes for time, was S. 48° 30' E., whieh taken 
from the sun's true bearing S. 58° 40’ E. showed an error of 15^ 10' 


Fig. 18. 


=sin Z, 


westerly,—that is, that the north point of the compass was so 
much to the westward of the true north. It is unnecessary to 
reckon seconds of angle in an azimuth. It is always necessary to 
note the direction of the ship’s head at the time of observation, as 
there is in general an amount of local deviation caused by the iron 
in the ship. In the instance given the ship’s head was W.N.W., 
on which point, as previously ascertained, the local deviation was 
2° westerly ; consequently the variation of the compass when freed 
from the ship’s influence was 13° 10’ westerly. 

When it is desirable to take an azimuth without finding the 
hour angle as above, there appears no clearer or better mode than 
that of treating it as a spherical triangle in which the three sides 
are given to find the angle opposite the sun's polar distance. 

From the above example take the zenith distance, co-latitnde, and 
polar distance ; place the degrecs and minutes only under each other 
in the above order ; take the difference between their half sum and the 
polar distance, which will be 10° 48’. Add together the logarithm 
cosecant of the first two terms and the logarithm sine of the last two ; 
half the sum of those four logarithms will be the cosine of 4PZS. 
Thus PZS=60° 40’ x 2=121° 20. This is evidently from north, 
consequently the supplement is S. 58° 40’ E. as before. It is some- 
times necessary to have recourse to this mode of finding the sun’s 
bearing even when the hour angle is known, as it may be difficult 
to decide which side of the east or west line the sun may be upon 
when the angle is near 90°. As the last method brings out the 
angle in two halves there can be no mistake. 

Position by Cross-Bearings of the Sun.—The most practical 
method of obtaining the greatest amount of information and 
immediate benefit from observations similar to those just described 
is by laying off the position on the chart (especially if it be on a 
large scale), using the estimated latitude by which the sights were 
worked, and the longitude fonnd by the chronometer, the accuracy 
of which depends on that of the latitude. Throngh that position 
draw a line at right angles with the sun’s bearing ; in the above 
instance it would run N. 31° 20’ E. and S. 31° 20'W. Though the 
latitude were wrong by many miles, the ship would, if all else were 
correct, be somewhere on that line. For the line thus drawn cor- 
responds to a small arc Z in fig. 18, drawn at right angles to ZS, 
and all positions for which the sun’s zenith distance=ZS lie on 
that are. 

As en illustration, suppose that the above sights were worked by 
a dead-reckoning latitude, which the next observations about 10h 14m 
will prove to be 17 miles too far south. The ship sailed during 
the interval W.N.W. 15 miles, wind south, leeway half a point, 
variation + 13° W., and local deviation -2? W. Hence the true 
course was N. 77^ W., which by inspection, under distance 15, gives 
diff. lat. 3°4+, and dep. 14:6. The latter opposite the comple- 
ment of the latitude (38°) gives 185 in the distance column, which 
is the difference of longitude, subtractive as it was westing and 
the longitude was east. The latitude was then assumed to be 
38° 18' 24" and longitude 6° 31' 30". Draw the bearing taken at 
8h 24m through the newly found point, which will represent the 
line the ship was on at 10h 14m, Five observations of the sun 
were then taken, and the mean of the times by watch was 10h 17m 
395; the comparison showed — 7 165, and the error of chronometer 
(fast) — 36m 38, Greenwich mean time was 9h 34m 20s. The equa- 
tion was at that time 14m 348+to mean time, and the corrected 
declination was 9^ 17' 15" S. The mean of the altitudes when 
corrected gave a true zenith distance of the sun’s centre 53° 39’ 52", 
All the data are thus given to find the hour angle as before 
described — 1^ 46m 205, and apparent time at ship, 10h 13m 40s; 
subtract the apparent time at Greenwich, 9h 48m 545; the differ- 
ence, 24m 468, is the longitude in time, =6° 11’ 30" E. 

As the longitude carefully worked up from the former sights 
appeared to be 6° 31' 30", it is evident they have both been worked 
by an erroneous latitude, which is easily discovered. 

The sun's bearing was not taken at the time of the second set of 
observations, as it was too high for accuracy, but the true bearing 
was calculated as be- 
fore described and 
found to be S. 33° 
15' E., a right angle 
to which was E. 33° 
15' N. If a chart 
on a sufficiently 
large scale be in use 
(or if one of similar 
latitude can be sub- 
stituted) the most 
simple mode is to =— 
lay down the two 7 
am * E Fic. 19.— Cross bearings of the sun. 
same parallel and draw the two lines through them, as As: and 
Bx. The point of intersection will be the ship's true position, 
which can be proved by working the second set of observations 
again with the corrected latitude. If the ehart be too small, 
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the diagram can be made on a picce of paper, the difference 
between the two longitudes being laid off from any scale of equal 
parts; e.g., BA is made to measure 20 and becomes the scale for 
the remainder of the figure. The lines at right angles from the 
sun's bearing intersect at x, whence a perpendicular drawn with 
the protractor will give y on the base line. Then By is the total 
error in longitude to be applied to that found by the second obser- 
vation, in this case 33':3, which added to 6° 11' 30" gives 6° 44’ 
48", The perpendieular xy represents the error in latitude, and 
would be correctly measured on the side of the chart as 17:2. But 
from the plain paper the numerical measurement would be too 
great in the ratio of the difference of longitude to the departure. 

The measurement of ay, on the scale DA —20, would be 91:8. 
By inspection (in traverse table) distance 21:8 opposite co-latitude 
38^ is found to give departure 17:2, which in this instance will 
represent the miles of latitude increased in size to suit the miles of 
longitude upon which the diagram is formed. — That is the required 
correction to be added to the latitnde assumed at the time of the 
second observation, and will give 38° 35’ 36” as the true latitude at 
that time. The same corrections may be.found arithmetically by 
plane trigonometry, in which case it will be desirable to draw a 
rough figure showing how the lines cross. This mode of correcting 
the latitude admits of easy proof; by working the second set of 
sights with the latitude increased by 17' 12", the longitude will 
come out 6° 45’. Another good practical method is to work each 
set of sights by two latitudes, 10 or 20 miles apart. The 
logarithms can be taken out for the two with little more trouble 
than one, and they form a check on each other. When the two 
sets of sights are not worked by the same latitudes, but by latitudes 
in accord with each other by allowing for the run of the ship during 
the interval, and when the change of longitude due to 10 miles of 
latitude is known, the true position can be found by placing equiva- 
lent proportions under the first longitude brought forward and 
the second as found, till they agree. 

By such double observations H. M.S. ‘‘ Devastation,” in January 
1847, was enabled, after having been set by current 28 miles past 
Goree, to which she was bound, to alter course at 11 A.M. instead 
of increasing her distance by another hour's steaming. 

By this method the greatest accuracy of portion may be main- 
tained throughout the day and night, if the horizon be clear. The 
one line is very useful though the other may never be ohtained, 
which is not so with the double altitude, where nothing is known 
till the whole calculation is completed. 

In high latitudes during the winter the sun is of little use in 
finding the longitude; bright stars and planets must be used, taken 
near twilight when the horizon is clear, and also when they are 
near east or west if longitude only is required, and with sixty to 
ninety degrees difference in bearing at other times. 

The only difference in the treatment of stars and planets from 
the treatment of the sun when finding the longitude consists in ap- 
plying the difference of their right ascensions and that of the sun, 
reduced to the time of observation in order to obtain apparent 
time at ship, and from it mean time, to compare with that shown 
by the chronometer as Greenwich mean time. A mistake in the 
manner of applying the difference in right ascension to the hour 
angle found by a star is less likely to occur in actual practice than 
in a problem taken for exercise. The stars may be considered as 
marks in the heavens which pass the meridian so many hours 
and minutes after the sun, until it becomes more convenient to 
reckon how much they are before the sun,—remembering that, 
as the sun moves from west to east among the stars at a mean rate 
of nearly one degree or nearly four minutes of time daily, its right 
ascension must be carefully noted. It has been attempted to find 
the longitude by marking the time of sunset, without the aid of 
any instrument except the chronometer, but this process is very 
rough on account of the uncertain amount of refraction ; and if the 
lower limb is allowed to touch the bright reflexion which appears 
to rise to meet it, the correct angle will be lost, as the centre of the 
sun will then be about 18 minutes below the horizon, in addition 
to the ** dip of the horizon." 

Lunar Observation.—The moon is the least serviceable of all 
the heavenly bodies for the purpose of finding apparent time at 
ship and longitude by clironometer, in consequence of its rapid 
motion entailing more care in the corrections, though the 
Nautical Almanac gives its place with great accuracy for every 
hour, and the variation in ten minutes. "That rapid and uniform 
motion rendered it the most valuable and at sea the only means 
of ascertaining the longitude after the construction of almanacs, 
and before the present perfection of chronometers. In presence of 
the latter lunar observations have fallen into the shade, and like 
double altitudes are found principally in examination papers. As 
the moon passes the stars at the mean rate of 33" of angle in one 
minute of time, it is obvious that an error to that amount in 
measuring the distance from a star would produce an error of 15 
miles in longitude. As the moon's motion with regard to the sun 
is nearly one degree a day less, a similar error in the distance would 
produce still more effect. 
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The Nautical Almanac gives the true distance between the centre 
of the moon and the sun while within range by the sextant, as it 
would be seen from the centre of the earth; and in like manner the 
distance from some of the principal fixed stars and planets, for 
every three hours of Greenwich mean time, with the proportional 
logarithm of the change in that time. It is essential that the star 
from which the lunar distance is measured should be near the 
ecliptic, in order to obtain the greatest amount of change. If the 
star is quite in the path of the moon the distance may be small, 
when the measurement will require less steadiness. 

We take a star lunar as an example, which will introduce the 
problem of finding the time at ship by a star (fig. 20). On 
November 18, 1882, about 9 P.M. apparent time, the ship was in 
38^ 10' N. and 45° 15' W. by dead-reckoning ; height of the eye 20 
feet. There was nota chronometer on board. An assistant was 
employed to show a light on the are of the sextant, to take time, 
and to write down ; consequently the same sextant was used. An 
altitude of the moon’s lower limb was taken before and another 
after the other observations, and the mean was reduced by propor- 
tion to what it would have been if observed at the same instant as 
the mean of the distances, namely 35? 15'. Two or more altitudes of 
Aldebaran were taken before the distances and as many after, the 
mean of which when reduced to the same instant was 35° 6. The 
mean of sevcral measurements of distance from the moon's farthest 
limb was 94° 40' 18". The index correction was +1’ 20", eccentric 
error —2' 9", semidiameter at midnight was 16’ 9", which was 
augmented by 9" (taken from a table) in consequence of the moon 
being nearer the observer as it approaches the zenith. As the 
farthest side of the moon was used, the augmented semidiameter 
dim Tan The corrected observed distance was then 94° 

The observed altitude of Aldebaran was 35° 6’, index correction 
--1' 20", eccentric — 25”, dip of the horizon ~ 4’ 24"; giving ap- 
parent altitude 35° 2' 31" and Z.D. 54° 57°29”. Apply refraction 
— 1' 23"; then the true altitude is 35° 1’ 8" and true Z. D. 54° 58' 52”. 
Add the difference between latitude 38? 10' N. and declination (from 
Nautical Almanac, p. 327) 16° 16’ 21" N. to true Z.D. 54° 58' 52”, 
and note the difference betwecen the half sum and the true 
Z.D. Add together the logarithm secants of latitude and 
declination and logarithm sines of half sum and difference ; half 
the sum of the four logarithms will be the logarithm sine of 
half angle SPZ-3h 51™ 438-8, which is the time the star was east 
of the meridian. By adding the longitude in time to the time at 
ui it will appear that Greenwich apparent time was about mid- 
night, when the sun's right ascension was 15h 37m 68, That of 
the star being 4h 29m 14s, it is evident that the star would pass the 
meridian 11h 79 52s before the sun, and 12h 52m 8s after it. The 
latter is more suitable at present. Taking the time the star is from 
the meridian from the time it is after the sun, it is seen that the 
sun had passed the meridian 9h 0m 248-2, therefore that is the true 
apparent time at ship, provided the latitude was correct by which 
it was found. Hence the necessity of choosing a star when nearly 
east or west. The equation of time taken from the Almanac and 
reduced to apparent midnight was 14m 328°5, and the result 
was ship mean time—8h 45m 5157. 

The altitude of the moon's lower limb was 35? 15', index cor- 
rection +1’ 20", eccentric error — 25", dip — 4’ 24", semidiameter 
+16’ 9", augmentation 9" ; giving Run altitude 35° 27' 49" and 
apparent Z.D. 54° 32' 11". To the latter add the refraction 1' 22”, 
and subtract the parallax due to -altitude, 48' 12". The result 
is true Z.D. =58° 45’ 21", The horizontal parallax is the angle 
at the centre of the moon subtended by the semidiameter of the 
earth, and the parallax due to any altitude of the moon (that is, 
the amount by which the apparent altitude would increase if the 
observer were sunk to the centre of the earth) is given by the 
equation— 

hor. parallax in seconds x cos of ap. alt. 
rad. 
It must always be added to the apparent altitude. With all navi- 
gation tables there is one for reducing the parallax, sometimes to 
every two minutes in altitude. The refraction is then included in 
the correction. 

The most important part of this problem.is finding the true 
distance between the star and centre of the moon at the moment 
of observation, from the data already obtained; it is confined to 
the triangle ZSM (fig. 20). The two apparent zenith distances 
54° 57' 29" and 54° 32' 11" with the apparent distance (that is, as 
measured) are drawn to scale, and from the three sides we find the 
augle MZS —127? 53’ 54". 

As the correction applied to the altitudes of moon and star on 
account of parallax and refraction were in a direction to or from 
the zenith, the angle between the two zenith distances will be 
unaffected by any change in the length of those legs. We have 
therefore the true zenith distances Zm 58° 45’ 21" and Zs 54° 58' 52” 
with the included angle just found, to find the third side—a pro- 
blem which has been already exemplified (see fig. 15 and the 


= parallax in alt. 
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accompanying caleulations)! The true distance being over 90° 
will eome out as a small eosine, the change in which (at that 
angle) is only one unit in the sixth place of figures for seven 
seconds. It is desirable to avoid angles of this description, which 
can be done by dropping P 

a perpendieular from Z 
to the required side ms, 
whieh would then be 
found in segments, by 
two right-angled spheri- 
cal triangles, as exempli- 
fied with fig. 15. The 
sum of the two segments, 
93? 48' 36", is ten seconds 
more than the result 
obtained directly from 
the oblique-angled tri- 
angle, and is more likely 
to be eorreet. 

Take the true distance 
as 93° 48' 30", and find 
in the Nautical Almanac 
an approximate distance, 
which was 93° 40' 45" at 
midnight of the 18th; the difference is 7' 45". As the moon was 
approaehing the star the greater distanee was before midnight. 
There are tables of proportional logarithms arranged for finding 
readily the proportion whieh three hours or three degrees bear to 
any part of either, or one part to another. The Nautical Almanac 
gives after each distance the logarithm due to the amount of change 
during the next three hours, to four places of figures. As the 
distance in the present instance is so elose to one of the periods, 
namely midnight, it is necessary to take the mean of the two log- 
arithms before and after, which is 2314. The difference between 
it and the logarithm for 7’ 45" —1:3659 is 1:1345, — 13m 125:5 ; or 
it may be found by simple proportion. Greenwich mean time was 
therefore 11h 46m 475-5, and ship mean time as found by the star 
Sh 45m 518° ; difference 3h 0m 56s— 45° 14’ W. long. 

There are various graphic methods for finding the correction to 
the distance due to parallax and refraction, for which space cannot 
here be spared, as they are at best bnt approximations, and belong 
rather to the progress of the art. See Kelly's Spherics. 

The moon is occasionally used for finding the longitude with the 
aid of a chronometer, and the method is then similar to that with 
a planet or star, except that the parallax is so great and the change 
in right ascension and declination so rapid that the greatest care 
is necessary in taking out the corrections to the nearest minute of 
Greenwich time. A star appears to be far preferable for the purpose. 
The horizon under the moon sometimes assumes a bright sharp 
appearance which appears tempting ; but caution is necessary, as a 
bank of cloud below the moon sometimes cuts off the more distant 
part of the water and presents a false horizon. 

It should be mentioned that extraordinary refractions some- 
times oceur in the daytime which make the horizon appear many 
minutes of angle higher than it really is. That has been 
ohserved in a very remarkable manner in the Baltic. "The results 
of apparently good observations of the sun for the chrono- 
meter were found to be very erroneous, and, a short time after, 
the island Gottsko Sandó was seen presenting a second water- 
line above what had previously appeared to have been the 
horizon. On another occasion, April 21, 1854, the low islands and 
land east of Stockholm were seen from a distance of 12 miles as 
if iuverted on the sky, presenting the appearance of level table- 
land, with dark cliffs, about half a degree above the horizon. On 
approaching, the upper line gradually disappeared, leaving the low 
islands eovered with fir trees, in their natural state. It was calm 
at the time, and there was much ice in the Gulf of Bothnia. 
Fortunately such a state of the atmosphere is not frequent. In 
the Standard of August 12, 1882, mention is made of an extra- 
ordinary mirage at Alexandria on the previous evening, which 
ire the forts about Aboukir Bay, distant 15 miles, to be plainly 
visible. 

Artificial Horizon. —The artificial horizon is a most useful con- 
trivance whereby the effeets of mirage or fog are avoided, but unfor- 
tunately it can only be used on solid ground, though many attempts 
have been made to overcome the eflect of the ship's motion. "The 
artificial horizon in common use is composed of a wooden or copper 
trough 5 or 6 inches long by 3 to 34 inches broad and 4 inch deep. 
This being placed on a solid stone or hard ground, 100 yards from 
vehicular traffic, and at least 20 yards from foot passengers, 
mercury is poured into it from a small-necked bottle, till the bot- 
tom of the trough is covered. In pouring, the neck of the bottle 
should be kept well down in order to keep back the scum. A metal 
frame carrying two pieces of plate glass, which are fixed at 45? from 

1 The corrected positions of the moon and star in fig. 20, and the dotted line 


representing the true distanee, are not according to scale, as it would be 
impossible to draw lines fine enough. 
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the horizon, and at right angles to each other, is placed as a screen 
over the trough and mercury, to keep off the wind.? By this ar- 
rangement of the glasses forming the screen, the refractions which 
a ray of light suffers when passing obliquely through the glasses 
destroy each other. The observer may be seated close to the hori- 
zon if the sun or star be high, and the whole disk of the sun will 
be seen; but with a low altitude the image passes into the box so 
obliquely that the observer must place men at a distance and be 
content with seeing the upper half of the sun’s refleeted image, to 
which is brought by the sextant the reflexion of the sun’s lower 
limb. An object with less altitude than 6° or 7° cannot be taken, 
nor a greater angle than 60°. By using suitable shades the two 
reflected disks will appear so sharp that a very accurate contaet may 
be made, and Eod as desired. 

Rating Chronometers.—Observations in port with the artificial 
horizon are used to rate chronometers. For this purpose a good 
wateh should be compared with each before leaving the ship, and 
immediately on returning. The angle measured by the artificial 
horizon must be halved, after instrumental corrections have been 
made, and from the altitude thus obtained the mean time at the 
place can be found just as at sea. But in the present case the 
longitude is known, and Greenwich mean time will be found from 
the local mean time by adding or subtracting the longitude in time, 
according as the latter is W. or E. The difference between it and 
the time shown by each of the chronometers at the same instant 
wil be their errors, which taken from the last error found and 
divided by the number of days and fractions of days will give the 
rate. The errors of chronometers should be ascertained at every 
port, and every ten days if a ship remains long at one port. The 
results being tabulated, the character of a watch during a year can 
be seen at a glance. 

Chronometers should be kept in a dry place and equal tempera- 
ture, free from vibration, not too softly padded (for fear that the 
motion of the balance-wheel should be imparted to the body of the 
wateh) ; and they should not be carried about for any purpose. 

** Equal altitudes” is a term which signifies a mode of obtaining 
the time by means of altitudes of the sun or a star taken at each 
side of the meridian; it is more accurate in result than any other 
method, as all errors, personal or instrumental, are neutralized by 
the repetition, as are also errors in latitude. If the object observed 
were perfectly stationary with regard to the celestial eoncave, as a 
star may be considered to be, one-half the elapsed time added to 
the time of the first observation would be the time of transit ; and, 
the difference between the star aud sun iu right ascension being 
applied to this, the apparent time at place would beobtained. The 
motions of the planets vary in amount, and must be treated accord- 
ingly. Jupiter's orbitual motion is so slow that the change during 
an sal of three or four hours may be disregarded, excepting 
where great accuraey is required, i 

When equal altitudes of the sun are observed, a considerable 
correction has usually to be made in consequence of the change of 
declination during the interval. Thus in the example illustrated 
by fig. 21, though the 
zenith distance was pre- 
cisely the same before and 
after noon, the sun in- 
creased its distance from 
the pole, and instead of 
passing by the upper 
dotted line from S to s 
it is found to join the 
eurve representing the 
zenith distance farther 
south, say at d. During 
three or four days at each 
solstice the change iu 
declination is very slight, 
and may therefore be dis- 
regarded; also when the 
sun bears nearly east or 
west the change of a few 
minutes in declination will not affect the hour angle. If when 
on the meridian the sun be nearly vertical, and a sea horizon 
available, an altitude correctly timed ten minutes before noon and 
ten after will give the time of transit without any caleulation. — 

In order to secure a set of observations whieh shall have their 
mean exactly on either side the meridian, it is customary to fix the 
are of the sextant in positions five or ten minutes apart (according 
to the motion of the sun, and whether the artificial horizon is used 
or not) in anticipation of the contact, calling **'top" when it takes 
place, and to repeat a similar operation iu the afternoon with the 


2 The older form of the artificial horizon, as described in Robertson's Naviga- 
tion (1755), was a box placed on gimbals, containing 1 Jb of quicksliver, with a 
parallel glass floating on it. It has been attempted to use a top with a polished 
plane surface rotating horizontally—which would remain steady on the principle 
of the gyroscope—as an artificial horizon on shipboard, An instrument of this 
kind, the invention of a Mr Serson, was described in 1752; and Brunel proposed 
a similar device to be uscd on the ‘‘ Great Eastern." 
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same altitudes, but in the inverse order. It is more convenient to 
take the first set of sights, five or more, in theordiuary manner, that 
is, leaving the observer free to use the tangent screw and cry stop 
when he secures the contact. In the afternoon it will be desirable 
to begin a minute or two before the time for the greatest altitude, 
and to continue observations till past the lowest altitude of the 
forenoon. In other words, take one more at each end, the mean of 
which is likely to correspond nearly with the mean of the forenoon 
set. If desirable cut off one of the extremes and rectify any small 
disagreement by simple proportion till the exact altitude is obtained, 
with the equivalent time. 

Example (fig. 21).—September 9, 1882. On the Mole of Palermo, 
88° 8’ 15" N., 18° 22’ 50" E.(— 53m 318°3), at 10 A. M. apparent time, 
the chronometer showed 9h 43m 155-5 as a mean when the five alti- 
tudes of the sun were taken by the artificial horizon, which gave a 
mean (after all corrections) of 47° 20' 22". Precisely the same mean 
of altitudes was procured in the afternoon when the chronometer 
showed 1h 42m 51*:2. "The chronometer was supposed to have been 
39m 305 fast on Greenwich mean time, gaining 15:8 daily. 

This last information is only useful for reducing the equa- 
tion of time and declination; it gives 9b 4m (nearest minute) 
Greenwich mean time for the first and 1h 3m p.m. for the second 
sight, or in Greenwich apparent time 10h — long. 53m — 9h 7m, and 
2h -53m-]h 7m, The declination at apparent noon was 5° 15' 52" 
N., decreasing 56'-7 hourly, which for three hours less seven 
minutes before noon, gives a correction 4-2' 43" ; for one hour and 
seven minutes after noon it is —1'3". The equation at apparent 
noon was 2™ 468-4 (to be subtracted from apparent time), increas- 
ing 05:85 hourly, which for the above periods gives — 25:4 and 4-15. 

The latitude, the reduced declination (marked — because it is on 
the same side of the equator as the latitude), and the zenith dis- 
tance can now be used as in the calculation with fig. 18 to find the 
hour angle, or time from apparent noon. For the forenoon it is 
exactly two hours (10 A.w.); for the afternoon, the declination 
being 3' 46" less, thelatitude and zenith distance the same as before, 
the hour angle will be 1h 59m 385:8. 

In order to make the mode of arriving at the error of the chrono- 
meter perfectly clear, the figures will be given in full:— 


H 1 dioi Afternoon. 
OUTEATIGION er Lee ees m " 
EA Darenbstln coe eee 10 0 O0 ie 
Egua nea eee eerte -0 2 44 -0 2 474 
Mean Mo. ac esc sseunese aac see 10 57 16 1 56 51-4 
Ifonmeitudoereeeeee eere -0 53 313 0 53 313 
Greenwich mean time. ...... m a amu op s» 2 Ole] 
Chronometer No. 1 showed 9 43 15:0 1 49 512 
Chronometer fast. ............ 0 39 30:8 0 39 81°] 


Here there is a perfect agreement in the result; as the chrono- 
meter was X zoe to be gaining 15:8 daily, four hours would show 
an increase of three-tenths. As the altitude and latitude were 
assumed, they are necessarily faultless ; but in actual practice such 
a result would rarely occur. The latitude of such a place as Palermo 
Mole, which was once used as a base from which to take chrono- 
metrical lines, is undoubted, but the error of one minute in the alti- 
tude would in this example produce a difference of fourteen seconds 
between the two results; the mean, however, would be quite correct. 

There is no ambiguity in this mode of finding the errors of a dozen 
chronometers and of the sextant (if it has any) at the same time. 
The two separate sets of logarithms also afford a desirable check 
upon the work. The principal reason why ship’s chronometers are 
not always rated in this manner is that double the boat-work is 
required, perhaps from a distance. Various shorter methods have 
been devised: Norie’s is very short, but he uses a special table, with 
logarithms A and B, with rules respecting the correction being 

+ or — ; Inman’s rule is very confusing. 

Chronometers can be rated with greater ease by means of a 
transit instrument, but that does not come within the reach of an 
ordinary navigator ; nor can telescopes be used on board ship to find 
the longitude by Jupiter’s satellites, by occultations, or eclipses of 
sun or moon in a practical and satisfactory manner. 

Variation.—The variation of the compass has been slightly 
tonched upon when speaking of the most desirable mode of acquir- 
ing the longitude, altitude, and variation by the same daily observa- 
tions. |In addition to azimuths taken casually with reference to 
the direction of the ship's head, it is occasionally necessary to take 
a round of observations of some kind in order to test the change 
which altered circumstances have produced in the attraction of iron 
in 2 ship (compare METEOROLOGY, section on Terrestrial Mag- 
netism). 

The standard compass by which the ship's course is governed 
should always be placed in a position which is least affected by the 
ship’s iron, and whence azimuths and all other bearings can be con- 
veniently taken. -Whenever an azimuth or amplitude is takeu the 
direction of the ship's head should be noted and logged with the 
variation. The most simple mode of obtaining the variation is by 
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amplitude—observing the bearing of the sun’s centre when it is 
more than the whole diameter above the horizon, as the refraction 
will be thirty-four minutes, and the dip four or five more. 

To find the true bearing at sunset or sunrise, add together the 
log. secant of lat. and log. sine of declination; the sum will be the 
log. sine of the amplitude, that is, the number of degrees to the right 
or left of the east or west point according to the declination. Toan 
observer on the equator the declination is also the bearing. Under 
the true bearing, however found, place the compass bearing ; the 
difference will be the variation, which is called east or west accord- 
ing to the position of the north point, with regard to the meridian, 
or true north. By keeping that point in view mistakes will be 
avoided; the same applies to local deviation. The true bearing 


may also be taken from the amplitude tables. 


The best mode of ascertaining the amount of local attraction or 
deviation is by means of a second prismatic compass, placed on 
shore near the ship, free from guns or other metal. While the 
ship is slowly hove round by hawsers and stopped at each point, 
simultaneous bearings are taken, noted, and timed. The difference 
between the two compasses is attributed to error caused by the 
ship’s influence while her head was on each successive point. If 
landing cannot be effected, the thing may be done by observing a 
distant object, or bya succession of azimuths. If the latter case it 
may be found more convenient to use apparent time only for finding 
the true bearing about every twenty minutes, and the intermediate 
bearings by simple proportion. 

In a time azimuth the apparent time from noon, the co-latitude 
and co-declination are given to find the angle opposite the latter. 
As the change in hour angle is the chief thing affecting the azimuth, 
two or three minutes in declination may be disregarded, and the 
declination may be treated as constant for two or three hours. 
Accurate bearings cannot be taken when the sun is more than 25° 
or 30? above the horizon. Burdwood’s azimuth tables are very use- 
ful; from them the true bearing can be taken out by inspection. 
When a round of azimuths have been taken for the purpose of 
ascertaining the deviation of the compass, the variation should also 
be obtained on shore, or taken from a recent authority, in order to 
separate the amount due to the ship. It has been found very con- 
venient to gum a diamond of paper about 3%;ths of an inch broad 
on each point, bearing the number of degrees deviation to be 
allowed when the ship’s head is in that direction, westerly devia- 
tion being marked in blue or black and easterly in red. There is a 
very simple graphic method, when the deviation has been found 
upon six or eight scattered points only, of deducing therefrom the 
amount due to the intermediate points. Draw a central line 
through the length of a sheet of foolscap as a datum line, 
and about forty lines at right angles to it, three-tenths of an 
inch apart, to represent the thirty-two points of a compass, and a 
few repeated at each end. At the left side of the paper write on 
those lines the names of the points, commencing at north-west 
and so through north, east, south, and west to north and north- 
east. Lay off the amount of deviation found on any point upon 
the corresponding line, taking any convenient scale of equal parts, 
perhaps one or two tenths of an inch to a degree, according to 
the amount of deviation; there is no connexion between this 
scale and that by which the points are represented. Place the 
easterly deviation on the right of the datum line and the westerly 
on the left, till all the points secured have been marked. With a 
pencil form curves which will pass through those marks, or 
between them if they are close together and disagree, attributing 
the difference to errors in observation. Ultimately ink an approved 
curve and remeasure it, as the corrected scale of deviations. The 
result of this rough method will be found the same as that by a 
highly scientifie calculation, which would be out of place here. See 
Admiralty Manual. 

To insure the true bearing of a distant object it is necessary to 
take an angle from the sun (or a star) to the object, and find the 
bearing of the sun as above by T or azimuth. If the 
former and the distant object be on the horizon, there is nothing 
to be done but apply the distance from the sun's centre. Also if 
the sun has considerable altitude and the distance be measured by 
a theodolite or standard compass are acting as such, or if the 
distance measured be 90° no correction is necessary. Otherwise 
the distance measured by the sextant is one side of a spherical 
triangle, the sun’s zenith distance another, and the distant object 
to the zenith the third; and from these the angle at the zenith 
must be found. 

The position of a ship when in the vicinity of land is usually 
determined by cross-bearings ; but if greater accuracy is required, 
and three objects are visible which are not in the circumference of 
a circle passing through the ship's position, sextant angles should 
be taken between them, and laid off on a piece of tracing paper as 
a substitute for a station-pointer. When the three lines are brought 
to coincide with the three positions prick the point of junction, 
which will be the ship’s true position; or, without tracing paper or 
station-pointer, lay off the angle from 90° opposite each station 
towards the other which was observed with it; those lines will 
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cross in the centre of the circle upon which the ship was situated. 
Repeat the operation from the centre to the third ohject, and where 
the two cireles eross will be the ship's position. The distance off 
shore can be ascertained by one such angle subtended by two 
kuown objects nearly abeam, which might be useful in keeping a 
ship outside or within a shoal. About 60° is a desirable spread. 
The distance from an island, the extremities of which do not 
spread sufficiently to give eross-bearings by the compass alone, or 
the height of a lighthouse, tower, or cliff, may be made useful in 
like manner. i 

Tides.—he ability to find the time of high water at any place 
during the interval between ‘‘full and change” was once highly 
estimated, but in the present day, when almanacs are so plentiful, 
the information can be had without trouble. As a fact a modern 
navigator never does ealeulate the time of high water, because the 
rule only gives a uniform rate of change forall places on the globe, 
which is more or lessineorreet; and, knowing the change which has 
taken place at London Bridge since the new moon by the Almanac, 
he has but to apply it to the standard of any other place. 

The Nautical Almanac gives the mean time of two tides daily at 
London Bridge throughout the year, and the apparent time of high 
water on full and ehange days at about two hundred places in the 
United Kingdom and on neighbouring coasts. A more full aeeount 
of the tides is published annually by the Admiralty. The times 
predicted in the Almanac are but approximations, and are fre- 
quently half an hour too soon or too late. A ship under sail 
only, working up or down the British Channel, will derive great 
assistanee from the tides by making short taeks close to the head- 
lands and a line joining them in the greatest strength of the tide, 
during the time it is favourable, and standing out towards the 
centre of the channel during the adverse tide. 

Winds and Currents.—To make good passages a navigator should 
possess a general knowledge of the prevailing winds and prineipal 
currents which he is likely to encounter whether he be under sail 
or steam. When in the vieinity of land he should always be on 
his guard against unexpected effects from currents, for none are 
aceurately known or free from ehange at certain or rather uncertain 
periods. The strength and direetion of ocean currents ean only be 
ascertained by comparing carefully kept dead-reckoning with the 
result of frequent observations, both of whieh are apt to be 
neglected when the navigator is free from land. A great impedi- 
ment to a better knowledge of the currents is the assumption 
that they are well known and that the same water cirenlates across 
and round the seas, as it would in an enamelled basin. There is 
decidedly an indraught on the north-west coast of Africa, in the 
Bight of Biafra, and in many other places. A navigator shonld 
therefore be on the wateh when steering parallel to a coast at night. 

The advice here offered with regard to the choice of a track is 
intended for sailing ships only, steamships are more bie 

On leaving England for Gibraltar or Madeira the prevailing winds 
and eurrents will be found to set along the coast of Spain and 
Portugal; generally a passage to the south is easily effeeted. 
Westerly gales are frequently very strong; therefore ships should, 
while able, shape a eourse well outside of Cape Finisterre, towards 
which there is frequently an indraught. Should bad weather threaten 
from the south the ship (unless convenient to a port) should stand to 
the westward to gain an offing, before the force of the wind is felt or 
it turns tothe westward. She should then wear and heave to on the 
starboard tack, which will enable her to bow the sea as the wind 
changes to west and north-west. This is an invariable rule when 
nut of the equator ; the reverse is the rule in the southern hemi- 
sphere. 

Ordinary heavy gales frequently give warning of their approach 
by causing a set of the sea in the direction of their course, accom- 
panied by a long swell, the day previous to the force of the wind 
being actually felt at the ship. The height of the waves from 
hollow to crest is sometimes over 40 feet. 

Ships bound to the West Indies usually call at or pass near 
Madeira, thenee continue south past the Canary Islands till they 
fairly catch the north-east trade wind, whieh may be expected in 
30° N, lat., or sooner about the month of July. A fair wind and 
eurrent will then be secured to the vieinity of the West India 
Islands, where it either falls ealm, or a light wind from the shore 
is experienced every night. When bound to ports in the United 
States it is necessary to keep to the southward in a similar manner, 
skirting the northern edge of the tradewind. From either of those 

laces or the Gulf of Mexico the homeward track is the same, that 
1s, close to the banks of Newfoundland, in order to get the prevail- 
ing westerly winds. 

Ships bound up the English Channel should enter near the centre, 
avoiding Ushant and Scilly, especially in thick weather. Steam- 
ships are more under command, and shonld be more aceurately 
navigated, but the advantage thus gained in point of safety is more 
than counterbalanced by the unreasonable things required of them, 
such as eommunicating with the lighthouse on Bishop Rock, which 
caused the loss of the ** Schiller " and many lives a few years back. 
The prevailing wind in the English Channel is south-west, and it 
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will be found in the western half of the circle two days for every 
one in which it is in the eastern half. 

Ships bound to Sierra Leone and the coast of Guinea should 
pass Madeira on cither side, then outside or through the Canary 
Islands, and if it be about the month of March inside the Cape 
Verd Islands, where a strong north-east trade will be blowing. 
At other seasons pass outside these islands to avoid ealms, thence 
close along shore with westerly and south-westerly winds. The 
current in this track will be found favourable from the Bay of 
Diseay to the Bight of Biafra, but not farther south. From Sierra 
Leone to Loando steer along the eoast to Cape Palmas, then stretch 
across the south-east trade till able to return towards Africa on 
the opposite taek, whieh may be at 200 or 300 miles south of 
Ascension. It is especially necessary to keep well to the southward 
during July and August, when calms prevail near the shore. From 
Biafra to near the Cape of Good Hope the usual wind near the coast 
is from the south-west during the day, and either very light off 
shore or calm at night. 

From England to South America the traek will be similar to that 
to Sierra Leone as far as the Cape Verd Islands, when ships for 
the north-east coast may bear away to the westward, but always 
allowing for the strong eurrent which may set them to leeward of 
their port during the calms to which they will bo liable. Those 
bound to the southward of Cape St Roque must be careful not to 
make mueh westing till they have crossed the equator; the exact 
place most desirable for crossing has long been disputed, though 
the positions generally advoeated lie between the meridians 18° and 
26". "The argument in favour of the former is the certainty of 
weathering Cape St Roque, and for the latter less delay by calms 
between the two trade winds, Z.e., in the space from about 10° 
north to the equator, or from 10° to 4° north while the sun is north 
of the equator; in this half of the year the S. E. trade comes farther 
north, and on the eoast of Brazil it then blows from south-east 
and south, so that it is advisable to cross the equator at about 
20° W. During December and January the wind frequently 
draws along the south-east coast of Brazil, past Bahia, from the 
E.N.E. At that season the lino may be crossed in 25° or 26°. 
All these rules have their exeeptions: when the wind deviates 
from the usual direetion, and the deviation is unfavourable, it is 
unquestionably better to put the ship on the opposite tack till it 
returns to the usual direction. 

From the United States to the South Atlantic the course should 
be east, keeping to the north of Bermuda (32°) till past 40° W., 
then south-easterly across the north-east trade, and joining the 
track of ships from Europe. 

After passing the latitude of Cape St Roque, ships for Rio, Monte 
Video, or Cape Horn may steer direet courses, but for St Helena or 
eee they should keep to the port taek, standing to the south- 
ward till past the twentieth PAIS, or a day longer if the wind 
should then be to the eastward of south-east. Ifbound to the Cape 
of Good Hope we must be content with making southing only till 
past the latitude of Rio; westerly winds may then be expected. 
The track indieated by an are of a great eircle from Rio to the 
Cape is not only the shortest, but about the best with regard to 
the wind. 

When homeward bound from the Cape, ships should pass close to 
St Helena with a fair wind aud current, and steer for about the 
western limit for erossing the line on the outward voyage, where 
they would meet the ships from the south-east coast of America, 
and running together across the centre of the Atlantie join the 
homeward bound West Indiamen between the Azores and New- 
foundland, according to the winds experienced. From the Bight 
of Benin or any part of the Guinea coast it is necessary to stand 
south on the starboard tack to within a degree of the equator, then 
due west till past the meridian of Cape Palmas, and north-west into 
the middle of the Atlantic. 

In the Mediterranean the prevailing wind is west, therefore there 
is no difficulty in running up that sea. A slight current sets from 
all directions towards Denis Off the coast of Algeria, during 
westerly gales, heavy hollow waves are experieneed, running at the 
rate of 10 or 12 miles an hour. When making a passage out 
of the Mediterranean it is better to keep near the Afriean coast 
while the wind is to the southward of west, to which it is sure to 
turn, and then stand over to the Spanish coast, where shelter can 
be found if required. ' 

The destructive circular storms or eyelones in the West Indies 
called hurricanes are generally preceded by calm gloomy weather 
and a high barometer. It is very desirable that the eleetrie state 
of the atmosphere and the earth should be known, which is not the 
ease at present. Their immediate approach is indicated by the 
barometer falling rapidly ; whieh is the more remarkable, because 
the changes in the barometrie readings are usually very slight 
within the tropics. If the ship be in a safe anchorage or harbour, 
the lower yards and topmasts should be struck and anehors laid out 
in the direction of the most probable danger. If the anchorage be 
not satisfactorily proteeted the sooner she is out of it the better. At 
sea it is necessary to get down the upper spars, and to run, if 
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there be sea room, across the direction of the wind, from the centre 
of the storm,—that is, with the wind on the starboard side in north 
latitude, and on the port side in the southern hemisphere. If 
it be necessary to seud, it should be dene with the wind as much 
on the starboard or port quarter as the ship will bear, in order to 
avoid running round or into the centre. The wind does not run 
in parallel eircles round the centre, but rushes spirally towards 
it, especially wheu close (see fig. 22). 

There is one dangerous position in which a ship may be placed 
with respect to an advancing cyclone for which no certain rules 
have been given, 
such as at A or | 
D, or between 
those two posi- 
tions, near the 
track upon which 
it is advancing. 
Itisevident from 
the diagram that 
to run from A 
either before the 
wind, or with it 
on the starboard 
quarter, in the 
direetion of the 
small arrow, 
would cause the 
ship to inter- 
cept the storm's 
centre. It would 
be advisable to 
carry sail with 
the wind abeam 
as long as pos- 
E S et Fic, 22.— Cyclone in 30? N. lat, 
to on the starboard taek (in north latitude) till the barometer 
begins to rise and the wind turns more to the south and west. 

As the centre of the storm is supposed to move at a rate varying 
from 12 to 30 miles an hour, a ship sailing 10 or 12 miles an 
hour in a direet line from the centre, but on the track, would be 
overtaken by it. The great hurricane of 1830 extended from the 
West India Islands to Newfoundland at a mean rate of 18 
knots an hour, and by the average time oeeupied in passing in- 
termediate places (eighteen hours) it must have been about 330 
nautical miles in diameter. The centre of the hurricane which 
devastated Barbados August 10, 1831, moved at a mean rate of 
about 14 knotsan hour. It is evident from those quotations that 
a ship cannot depend upon running faster than the storm. 

Tlie navigator should be ready provided with a representation on 
tracing paper of a cyclone similar to fig. 22, of a radius equal to 
150 miles on the scale of the chart npon which itis to be used. 
If made for one hemisphere it can be turned over to suit the other. 
By marking the ship's position on the chart, and placing the tracing 
over it with one of the arrows correctly eerresponding with the 
direction of the wind at the ship, the direction of the storm's centre 
will be indieated with certainty, but the distance and track ean 
only be conjectured, —the latter by assuming that it will be similar 
to these previously ascertained, which may be represented by a 
pencil line on the chart. If to the south of the 20° N. lat. it 
will be moving in a westerly direction, if about 30° to the north- 
west or north, and when about 35° and 40° to the north-east. 

It is safer to assume the centre to be nearer than it really is than 
vice verse ; the pencil line will run parallel to the storm’s course 
unless the ship be on the track, asat D. It is evidently her duty 
to run to the west if there be room till the wind veers to the north- 
east against the sun, when it will be certain that she is to the west- 
ward of the storm's track. This is not likely to happen in the 
North Atlantic when as far north as 30°, as the centre usually 
passes along the eoast or over the continent of America; but 
when farther south, and when the storm's progress is to the 
westward, a ship may escape by running to the southward with 
the wind at north. 

If the position with regard to the storm is supposed to be at B, 
she should run with the wind on the starboard quarter. Ifat C it 
will be optional either to run with the wind on starbeard quarter 
or to heave to; foranything in that direction relative to the assumed 
track will have attained its nearest approaeh to the centre. When 
the direction of the wind remains unchanged, the force increasing 
and barometer falling, the centre must be advancing directly on the 
ship. When the centre begins to recede the wind will decrease in 
violence and change its direction, with the sun if the ship is east 
of the track and against the sun if the centre passed to the east- 
ward of the ship; the barometer will also rise rapidly. 

Fig. 22, and the argument upon it, are for the northern hemi- 
sphere ; the typhoons and all eireular storms south of the equator 
are similar, but the revolutions are reversed, and the track 
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of centre eurves off from west to south-west, south, and south- 
east. 

In ordinary heavy gales in the North Atlantie a ship should heave 
to on the starboard tack, as the wind generally changes from south 
to west and north-west. On that taek she will be constantly 
‘coming up" and bowing the sea as the wind veers, and will be 
less liable to be taken aback; and for similar reasons the third 
anchor for use should be earried on thestarboard side. The reverse 
will hold good south of the equator. 

The storm peculiar to the west coast of Africa is called a tornado. 
It is entirely different from a hurricane; it is not circular; it is 
very local and of short duration, seldom lasting more than ten or 
twenty minutes. These storms give good warning by a black 
cloud first appearing on the horizon, rising quickly. When the 
cloud is about twenty degrees high a bright arch will beseen under 
it. The faster it rises and the more distinct the arch the more 
severe will be the tornado, which bursts suddenly when at an angle 
of forty-five degrees. During its rise there will be ample time to 
shorten all sail and turn the ship's stern towards it ; she will be 
driven violently for a short time, when it will fall calm as suddenly 
as the wind came, and a deluge of rain will wash the decks. 

Along the coast of California and the west coast of Mexico and 
Central America voyages can be made to the south-east with westerly 
and south-westerly winds and favourable current, except during the 
latter part of May, June, and July, when the trade winds are 
strongest through the West India Islands ; the wind is then off 
shore at the southern part of the track mentioned, and easterly, and 
passages along shore to the south-east are not easily aceomplished. 
With the exception of the time last named, when ships are bound 
from Central America to California they must stand out into the 
trade wind, run down the meridian, and then make northing. 

Along the west coast of South America light southerly winds and 
northerly current prevail, therefore ships bound south from Central 
America should stand well out from the land. On the southern 
part of Chili south-west winds prevail. On the west side of North 
America, beyond the tropic, westerly winds are most frequent, as in 
a similar belt across the Atlantic. 

Ships bound to the East Indies will find, after rounding the 
Cape of Good Hope, the south-west monsoon frein April till October 
giving them a fair wind and fino weather through the Mozambique 
to Boinbay or Calcutta. The reverse is the case during the English 
winter months, that is, from October till April. In the Indian 
Ocean, as in the northern hemisphere, the most unsettled and 
stormy weather is about the time of each equinox, but more 
especially about the end of September, when cireular storms of 
ineredible violence called typhoons are sometimes experienced. 
When south of the equator, ships should always receive them on 
the port side, or run with the wind on the port quarter, if there be 
sea room; if north of the equator, keep the wind on the starboard 
side, as described above. 

Bad weather is frequent on the coast of Malabar during May, and 
in the Bay of Bengal during Oetober. When running up the Bay 
of Bengal in May or June before a south-west gale, with heavy rain 
and falling barometer, there will be reason to fear being overtaken 
by the centre of a typhoon ; it will be advisable to heave to, or run 
to the eastward, til! the barometer rises and weather improves. 

In the Red Sea the wind is generally from the south, except dur- 
ing June, July, and August, when it is north, calm, or on shore by 
day, and off shore at night. 

From the Cape of Good Hope to Australia and New Zealand 
ships have usually westerly winds and a favourable eurrent, which 
is a good reason for returning to Europe by way of Cape Horn. 

About 60 to 100 miles off the south-east extremity of Africa the 
Agulhas eurrent sets to the westward, sometimes as much as 60 
miles a day; its progress is not ehecked by a westerly gale, and eon- 
sequently one of the most dangerous seas ever experieneed is to be 
found there. Aboutthe year 1850, ships making long voyages were 
frequently navigated upon or approaehing a great circle, whieh led 
the Australian ships into danger on account of the icebergs whieh 
were inet in great numbers. In 1866 the Admiralty published 
ice-charts of tlie southern hemisphere for the guidance and warning 
ofseamen. Every ship should be provided with wind and current 
charts for the sea to whieh she is going, and every officer should 
help to perfect these by means of careful observations. 

When a ship is to leeward of her port, or a ehase, it is advisable 
to work up on a direct line towards it, tacking as frequently as con- 
venient, as then all flaws and ehanges in the wind will be in her 
favour. By the contrary mode of aetion ships have been known 
to sail round an island, e.g., the Bermudas. 

A useful graphie method has been devised for shaping a course 
whieh will intercept another ship with the least loss of time, or 
for shaping a course across a current the direction and velocity of 
which ean be estimated (see fig. 23, which for use should be 
more than twice as large, with a circle for every mile). 


1 For full description of circular storms, see Lieut.-Col. W. Reid, Law of Storms, 
1850; Henry Piddington on Typhoons, Calcutta, 1840; and W. H, Rosser, The 
Law of Storms, &c., 1976 
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Ex. 1.—A ship bore N.E. 13 miles, steering S.S.E. 10 knots. 
Being nearly on a wind, which was E. by N., she could not alter 
course from her pursuer without loss of speed; the pursuer being 
a steamship only able to go 94 knots, if he allows the chase to cross 
his bows she will escape. 

Make a spot on the N.E. line, 13 miles from the centre, at A; 
place the parallel ruler to the course the chase is steering, S.S. E., 
and, with the distance representing her speed (10 knots) in the 
compasses, mark where it will reach on that bearing, from the 
N.E. line to a position between the circles representing 93 knots, 
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which will be from ato b. Then a line from the centre through 
b shows the course the pursuer must take, S. E. by E. 1 E., which 
continued will cross the S.S, E. line from A in E, where the vessels 
will meet. The distance and time of meeting may be measured on 
the diagram or calculated by trigonometry. The two ships will 
continue on the same relative bearings. 

zx. 2.—A point of destination bore W.S.W. 10 miles; a current 
ran S. E. by S. 4 miles an hour; the boat can pull at the rate of 6 
miles an hour. It is convenient to consider that the object is mov- 
ing in the opposite direction to the current and at the same speed. 
As the diagram is so small the proportionate speeds are doubled. 
Eight miles iu the compasses will extend on a line parallel to 
S.E. by S. from the 12-mile circle at d to the W.S.W. bearing 
atf. A lino from the centre through d will indicate the course 
to be steered, W. by N.2N. From the point F on the 10 
mile circle and S.S. W. bearing, a line drawn N.W. by N. will 
cut the former line in D, the place the boat would have 
reached had there been no current, 16 miles from the centre, 
occupying 2h 40m ; while DF represents the space through which 
the water has passed —105 miles in the same time, When adistant 
object can be seen in a line with the point steered for, and if 
the strength of the current be equal all the distance, the same 
bearing should be preserved. Asan example of crossing a river 
or channel where the tide will change at a known time, we may 
take that part of the Bristol Channel where it is 12 miles wide, 
say north and south, and the tide runs 5 knots. Suppose 
the boat can only pull 5 knots. By leaving one shore at an hour 
and twelve minutes before high water, and steering directly north 
or south during 2h 24m, regardless of first being carried east and 


NAVIGATION LAWS. These laws are a branch 
rather of municipal law than of the general maritime law 
(for which see SEA Laws). They are based upon the right 
of a state to regulate the navigation of its own waters and 
to protect its own commerce, and may be divided into two 
classes. 

The first class includes all those laws, once so numerous, 
designed to secure à commercial monopoly to the state 
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| then west, the boat will reach its destination, having passed 
through 12 miles of water only. 

. Though so much has been done to increase the efficiency of ships, 

in point both of size and of equipment, a sea voyageis still attended 

with considerable peril, both by stranding and collision. In the 
year ending April 1882 there were 4367 vessels damaged, including 

606 total wrecks, with the loss of 1097 lives, round the coast of 

Great Britain alone. "The number entering or leaving British ports 

during the same period was 676,358, of 139,443,790 tons burthen. 

The number of vessels at the same time above 50 tons under the 

English flag was over 22,000. Ships on long voyages were formerly 

content to make good one degree a day; now steamships occasion- 

ally run 400 miles in one day. In September 1883 the ** Alaska” 

(Guion Line) made the voyage from Queenstown to New York insix 

days twenty-one and three-quarter hours, and returned in six days 

twenty-one hours. During the same month the ‘*‘ Oregon” made 

20 knots an hour during her trial trip on the Clyde. The “ Ionic” 

(White Star Line) arrived at Plymouth August 4, 1883, from New 

Zealand, through the Straits of Magellan, in forty-five days, includ- 

ing stoppages for coal. Her passage out, round the Cape of Good 

Hope, was performed in forty-three days. This voyage round the 

world is the quickest yet accomplished, having occupied less than 

eighty-eight days at sea. In May 1883 the “ British King" 
returned from performing a similar voyage, and discharging or 
receiving 6000 tons of cargo, in less than four months. 

Of late years, with the hope of diminishing the number of 
collisions, an iuternational code of regulations has been drawn up 
by the Board of Trade and Admiralty, under the authority of the 
privy council, and sanctioned by nearly all maritime nations. The 
following is an abridgment of the law as now in force:— 

Art. l. Every ship under sail only is considered a suiling shlp, but if any steam 
be used she is a steamship. 

Art. 2. The lights hereafter mentioned, and none other, shal! be carried from 
sunset to sunrise. 

Art. 3. A steamship under way shall carry a bright white light before the 
mast at least 20 feet above the deck, a green light on the starboard side, and a 
red light on the port side. 

Art. 4. A steamsiiip towing anything shall carry an extra bright light before 
the mast, i.e., two vertical lights. 

Art. 5, A telegraph cable ship at work, or others not abie to steer, to carry 
three red lights vertically, and by day three balis. Side lights with the above, 
only when making way through the water. 

Art. 6. Salling shlp under way, or being towed, the green light on starboard 
side, and red on port slde only. 

Art. 7. Small vessels may carry portable lights similar to the above. 

Art. 8. All ships at anehor shall carry a white light, not exceeding 20 fect 
&bove the deck, 

Art. 9. Pllot vessels to carry a white light at the mast head only, and a flare-up 
every fifteen minutes, 

In Hien of Art. 10. Open fishing boats or other open boats may carry one lantern, 
green one side and red the other. Such boats when at anchor or fast to nets to 
exhibit a bright white light. 

Art. 12, Steamshlps must be provided with an efficient steam whistle, fog- 
horn, and bell; sailing ships with the last two. Turkish ships to carry a drum 
instead of a bell. 

a. In fog, mist, or snow, by day or night, a steamship must make every 
two minutes or less a prolonged blast. 

b. A sailing ship at similar intervals with fog-horn to make one blast on 
starboard tack, two on the port tack, and three if the wind be abaft the 
the beam. 

€. All ships at anchor in a fog, &c., shail ring a bell every two minutes or 

less. 

13. Every ship In fog, &c., to “ go at a moderate speed.” 
14. a. A ship running free shall make way for one which is close hauled. 

b. Ships on the port tack make way for those on the starboard tack. 

c. Similarly if running free. 

d. When running free with the wind on the same side, the ship which is to 

wind ward shall keep out of the way. 

€. A ship which has the wind aft shall keep out of the way of any other. 
Art. 15. If two steamships are meeting nearly end on so as to involve risk, 

they shali both alter course to starboard. 

Art. 16. When two steamships are crossing, the one which has the other on 
her port side is to keep out of the way. 

Art. 17, A steamship shall keep out of the way of a sailing ship. 

Art. 18. Steamships shall slacken speed, stop, or reverse If necessary. 

Art. 19. Optional signals by the steam whistle:—one short blast means, “I am 
altering course to starboard”; two short blasts, “I am going to port"; three 
short blasts, “I am going fnll speed astern.” 

Art. 20. When one ship overtakes another, the faster ship is to keep out of the 
way. 

Art. 21, In narrow channels ships shali keep on the starboard side. 

The books on navigation in general use are those of Norrie, 
Inman (especially his tables), Riddle, Raper, Jeans, and Evers, and 
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which enacted them. By laws of this kind trade with 
Goa was formerly confined to Portuguese subjects. In 
Great Britain the object was attained by the Navigation 
Acts, the earliest of which were the 5 Rich. II. stat. 1, 
c. 3, 14 Rich. II. c. 6, ordaining that no merchandise 
should be shipped out of the realm except in British ships 
on pain of forfeiture. The principal Navigation Act was 
the 12 Car. IL c. 18 (Scottish, 1661, c. 45). Up to 1854 
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coasting trade was wholly restricted to British ships, and 
a British ship must have been navigated by a master who 
was a British subject, and by a crew of whom a certain 
proportion must have been British subjects. The impolicy 
of such legislative restrictions, clearly shown by Adam 
Smith, was at last acknowledged by parliament, and since 
1854 the only relics of such restrictions are to be found 
in the provisions of the 16 & 17 Vict. c. 107, 8 324, by 
which, in order to secure reciprocity, prohibitions or 
restrictions may by order in council be imposed upon the 
ships of any country in which British ships are liable to 
similar prohibitions or restrictions. Subject to these 
exceptions, a foreign ship is in the same position as a 
British ship with regard to British trade. This right of 
foreign ships is expressly recognized by the Customs Law 
Consolidation Act, 1876; by $ 141 of that Act foreign 
ships engaged in the coasting trade are not to be subject 
to higher rates than British ships. Any advantages which 
a British ship has, e.g., the right of claiming protection for 
her flag, the non-attachment to her of à maritime lien for 
necessaries supplied in a British port, are not directly con- 
nected with the policy under which the Navigation Acts 
have become obsolete. These advantages are not secured 
toa British ship until. she is registered. American. law 
agrees with British in this respect. ‘The United States 
have imitated the policy of England and other commercial 
nations in conferring peculiar privileges upon American- 
built ships and owned by our own citizens. . . . The 
object of the Registry Acts is to encourage our own trade, 
navigation, and shipbuilding by granting peculiar or 
exclusive privileges of trade to the flag of the. United 
States, and by prohibiting the communication of those im- 
munities to the shipping and mariners of other countries” 
(Kent, Comm., ii. 139). It may be noticed that an alien 
is generally incapable of becoming the owner of a ship. 
This incapacity is specially preserved in the case of British 
ships by the Naturalization Act, 1870. 


The second class of navigation laws includes those which. 


deal with the navigation of any waters over which a state 
has any control, and embraces all that is necessary for the 
due use of such waters, as rules of the.road, management 
of harbours and lighthouses, and licensing and control of 
pilots. Such laws may deal with (1) the high seas, (2) 
tidal waters other than the high seas, (3) non-tidal waters. 

l. The claims of various nations to dominion over parts 
of the high seas have now become matters of merely 
historical interest. Such claims have been at different 
times advanced by Great Britain, Holland, Spain, and 
Portugal, and were once sufficiently important to evoke 
the Mare Liberum of Grotius and the Mare Clausum of 
Selden. But, though such claims upon the high seas have 
long been relinquished, rules for the navigation of the high 
seas may still be promulgated by any Government. In 
Great Britain such rules have been made by order in 
council under the powers of the Merchant Shipping Act, 
1862 ; the rules at present in force are those contained in 
the order of 14th August 1879. To these rules all the 
states of Europe except Turkey, and in America the United 
States, Chili, Brazil, and Ecuador, have assented, so that 
as far as the assenting states are concerned they are of 
universal validity. Japan and Turkey have assented to 
them with certain modifications. In the case of a state 
which has not assented to them, the only rules enforceable 
are the general rules of the sea, gradually ascertained by 
individual cases before courts of admiralty. 

2. For the navigation of its tidal waters—so far as they 
are territorial—a state may legislate without the assent of 
other states. An example of such legislation is afforded 
by the Territorial Waters Jurisdiction Act, 1878, a measure 
passed in consequence of the celebrated case of the Queen 
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v. Keyn (the “Franconia” case) in 1876. Under the head 
of territorial waters would fall the “narrow seas” (as the 
Bristol Channel, Great Belt, or Straits of Messina), bays 
and harbours, estuaries and arms of the sea, navigable 
tidal rivers, and the sea for the distance of a marine league 
from the shore. Such waters being res publice, though 
not res communes as are the high seas, are prima facie 
subject to the jurisdiction of the state. In England the 
soil under such waters, or at least under all but the last 
kind, is prima facie vested in the crown, subject to tho 
public rights of fishery and anchorage. For the distance 
of a marine league the crown has certainly jurisdiction for 
police and revenue purposes. "This is a rule of general 
international law. In England the navigation of most of 
the principal tidal waters is governed by rules contained 
in Acts of Parliament and orders in council, the latter for 
the most part promulgated under the authority given by 
the Merchant Shipping Act, 1862. Thus the navigation 
of the Thames is governed by the order of 18th March 
1880, of the Mersey by the Mersey Sea Channels Act, 
1874, and the order of 5th January 1881, of the Tyne by 
the order of 12th December 1867, of the Tees by the order 
of 5th September 1870, of the Humber by the order of 
23d December 1881, and of the dockyard ports by the 
order of 6th March 1868. 

3. Non-tidal waters, even though navigable, are in 
Great Britain prima facie private waters, in which the 
right of navigation does not exist as a public franchise, 
but can only be acquired by prescription, founded on a 
presumed grant by an owner. In Roman law and in the 
Code Napoléon it is otherwise. Navigable rivers in those 
systems are always publici juris, whether tidal or non-tidal. 
Navigation of non-tidal waters in the United Kingdom, 
whether natural or artificial is now almost entirely regu- 
lated by various Navigation and Conservancy Acts, e.g., the 
Thames Conservancy Acts, the Shannon, Trent, Lee, &c., 
Navigation Acts, and the various Canal Acts. It may be 
noticed that the crown is empowered by the Merchant 
Shipping Act, 1862, to make rules for the navigation of 
inland waters, even when artificial,on the application of. 
the proprietors. Examples of such rules are the orders in 
council regulating the Mersey and Irwell navigation and 
the Bridgewater navigation, 18th May 1870. Such waters 
being private property, the application for the rules. by the. 
proprietors is recited in the order in council. 

The distinction drawn in the United States between 
navigable and boatable rivers seems to be peculiar to that 
country, unless indeed it is analogous to the “fleuves et 
rivieres navigables ou flottables” of the Code Napoléon, 
$538. It is at least unknown in Great Britain. 

Remedies for Obstruction.—These may be either criminal 
or civil,—the criminal by indictment or information, the 
civil by action for damages or for an injunction, in addition 
to the criminal remedy, where special damage has been 
sustained. It seems to be a good defence that the 
obstruction was for the public benefit. This obviously 
leaves a considerable discretion in the hands of the court. 

International Law.—The international law as to the 
navigation of the high seas has been sketched above. As 
to territorial waters, it is the general though not the 
universal opinion of jurists that the state to which the 
territorial waters belong has a right to forbid their navi- 
gation by foreigners. The free navigation of rivers has 
often been the subject of treaties, almost necessarily so 
where a river is the boundary between two states. In 
such a case, if a state were to maintain the strict letter of 
its rights, navigation would be almost impossible, as each 
state is proprietor down to the middle line of the bed of 
the river, the medium filum aque. By the treaty of Vienna 
in 1815 it was provided that the navigation of all rivers 
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separating or traversing the states that were parties thereto 
should be open for commercial purposes to the vessels of 
all nations, subject to a uniform system of police and tolls. 
The treaty of Paris, 1856, extended this principle to the 
Danube. In America the cases of the Mississippi and the 
St Lawrence are important. By the treaty of Versailles, 
1783, it was provided that “the navigation of the Missis- 
sippi shall for ever remain free and open to the subjects 
of Great Britain and the citizens of the United States.” 
But the United States afterwards acquired Louisiana and 
Florida; and, the stipulation as to British subjects not being 
renewed in the treaty of Ghent, 1814, the United States 
maintain that the right of navigating the Mississippi is 
vested exclusively in their citizens. As to the St Lawrence, 
after disputes for a long period between Great Britain and 
the United States, the right of free navigation for purposes 
of commerce was secured to the United States by the 
treaty of Washington, 1871. There aresome waters, such 
as the Bosphorus and the Suez Canal, which are subject to 
peculiar engagements by treaty or agreement. But asa 
rule it may be said that in time of peace the territorial 
waters of a state are open to foreigners for commercial 
purposes, subject to observance of any rules as to police, 
pilotage, &c., imposed by thestate. For instance, a system 
of compulsory pilotage is in existence in many ports, and 
a vessel refusing to conform to the pilotage regulations 
might incur serious liabilities. Most of the general law 
of England on this subject is contained in Part V. of the 
Merchant Shipping Act, 1854. Tolls may be imposed by 
the state upon foreigners. This right is expressly recog- 
nized in most commercial treaties. A notable instance 
was the claim of Denmark to charge what were called the 
* Sound dues” from all vessels passing Elsinore, though 
the Sound was not strictly her territorial water. The right 
was not universally recognized, though it had prescription 
in its favour, and was invariably paid. In 1857 the dues 
were abolished, and compensation paid to Denmark for the 
loss of her alleged right. (y. w.1) 
NAVIGATORS’ ISLANDS, or Samoa, a group in the 
southern Pacifie, 420 miles north-east of the Fiji Islands, 
lying between 13° 30’ and 14° 20' S. lat., and between 
169° and 173° W. long. It numbers in all thirteen islands, 
but most of these are little more than barren rocks, and 
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HE beginnings of the British navy may be traced back 
to the long-continued struggle of Alfred and his suc- 
cessors with Danish invaders and pirates. Alfred has been 
called the first English admiral, as he was, it is supposed, 
the first English sovereign who commanded his own fleet 
in battle; and it was still to check these marauders, and 
protect the coasts of the kingdom, that William I., in 
1066, established the Cinque Ports, and gave them certain 
privileges, on condition of their furnishing 52 ships, with 
24 men in each, for fifteen days, in cases of emergency. 
We should not, perhaps, be far amiss in dating the period 
of English naval architecture from the Conquest; but 
there is little to record of the navy till the period of the 
French wars. In these very numerous fleets were some- 
times engaged. King John is said to have fitted out 500 
ships in 1213 against Philip of France; and in 1293, in 
the reign of Edward IL, a battle took place in mid 
Channel where both the French and English fleets met in 
force, and about 240 ships of the former were captured. 
In the reign of John a close approach was made to a | 
regular naval establishment, and enconragement given to 
foreign commerce by a declaration of safe-conduct to all | 
foreign merchants to pass to or repass from England. | 


'possesses several considerable streams. 
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three only—Sawaii (Pola), Upolu (Oyalava), and Tutuila 
(Mauna)—are large enough to be of any importance. 
Sawaii (700 square miles) is almost entirely occupied by 
lofty and barren mountains. It has no rivers or streams, 
the water filtering away through the porous soil; and 
there is but one harbour. Upolu (550 square miles) is 
also mountainous, but it is well-wooded and fertile, and 
Apia, the chief 
town, lies at the head of an oval bay on the north coast. 
Since 1879 it has been under a municipality directed by 
the consuls of Germany, Great Britain, and the United 
States. Tutuila (55 sqnare miles, 17 miles long and 5 
broad) is almost cut in two by the harbour of Pago-pago 
(Pango-pango), one of the best in the South Pacific. In 
general character the island is like Upolu. The Samoans 
are physically a fine race of men, and those on Upolu are 
all nominally Christian ; but they discover a great lack of 
industry and perseverance. Both Upolu and to some 
extent Tutuila have attracted a considerable number of 
American and European (mostly German) capitalists, and 
a large portion of the land has passed into the hands of 
foreign residents (who number about three hundred). The 
bulk of the foreign trade belongs to the successors of the 
famous Hamburg firm of J. C. Godeffroy & Son. Cotton, 
cocoa-nuts, and breadfruit are cultivated for export, and 
maize, sugar, coffee, &c., for local consumption. Copra or 
cobra (i.e. dried cocoa-nuts) is the most important article 
of trade. In 1881 the planters had about 1800 labourers 
from the Line Islands, New Britain, New Hebrides, &c., 
the Samoans being too independent to hire themselves out. 
A series of petty wars, continued with little intermission 
from 1868, has greatly interfered with the prosperity of 
the native population, whose numbers have decreased from 
56,600 in 1840 to 35,000 in 1872 and 30,000 in 1880. 


The Samoan group are possibly the Baumann's Islands of the 
Dutchman Roggeveen (1722); but it was Bougainville who made 
them definitely known and who called them Iles des Navigateurs, 
owing to the skill with which the natives managed their canoes. 
At Asu or Massacre Bay La Pérouse lost two of his assistants—De 
Lamanon and De Langle—and a boat's erew. Christianity was 
introduced by John Williams in 1830. 

See Meade, New Zealand and the South Sea Islands (1870), 
which has views of Pango-Pango and Apia; Dr Forbes in Proc. 
Roy. Geog. Soc., 1877; Journal des Museums Godeffroy, Hamburg, 
1871-74. 
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There cannot be any doubt that the earlier fleets com- 
prised many private ships pressed into the king's service. 
A fleet of Edward the Confessor in 1049 consisted partly 
of ** king's ships,” partly of '*people'sships." In the Black 
Book of the Admiralty (which is a collection of sea-laws 
and customs drawn up for the use of the judge of the 
Court of Admiralty) it is provided that **in case a man 
be indicted that he hath broken the arrest of his ship, 
arrested for the king's service, and be thereof convicted by 
twelve men, he shall lose his ship unless he obtaineth 
pardon of the king or the high admiral.” Richard I. at 
Grimsby expressly combated by an ordinance the notion 
that ships were not liable to be pressed ; and in a mandate 
of Sir Thomas Beaufort, admiral of England, Ireland, and 
Aquitania, temp. Hen. IV., are to be found instructions 
to his lieutenant of the North to arrest twenty-four vessels 
for service abroad, “upon certain weighty matters.” 
Orders were sent at the same time to press mariners for 
one of the king's barges. 

In an action with the French fleet off the harbour of 
Sluys (1340), Edward III. is said to have slain 30,000 of the 
enemy, and to have taken 200 great ships, “in one of 
which only there were 400 dead bodies.” All writers 
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agree in describing the battle as one of the most sanguin- 
ary and desperate sea-fights ever known. The same 
monarch, at the siege of Calais, is stated to have blockaded 
that port with 730 sail, having on board 14,956 mariners, 
25 only of which were of the royal navy, bearing 419 
mariners, or about 17 men each. 

The earlier and middle parts of the reign of Edward IIT. 
were particularly famous for the power of the English fleet, 
and for the dread which it inspired. After a splendid 
victory over the Spanish fleet in 1350, the title of “king 
of the sea” was bestowed on the sovereign. Towards the 
end of that reign, however, naval as well as other affairs 
were neglected, the seas were left unguarded, the coasts were 
insulted, and aets of piracy were committed in English 
waters which a few years before had been impossible. 
Complaints were loud and frequent. The duke of Lancaster, 
Edward's brother, was charged with having misspent a 
sum of money granted to him for the guardianship of the 
seas, and the anger of the Commons, unable to vent itself 
upon him, expended itself in a successful impeachment of 
some of the king’s ministers. In the next reign attempts 
were made to improve matters; but, notwithstanding the 
levies from the Cinque Ports and other towns, the naval 
force in 1378 was insufficient to keep even English waters 
free from pirates, and it was due to the private exertions 
of John Philpot, a London merchant, who fitted out a 
squadron at his own expense, that John Mercer, a celebrated 
Scottish pirate, was captured and his career ended. 
Plymouth and Hastings were burned, Winchelsea was 
attacked, and two descents were made, with much damage, 
upon the Isle of Wight. In one of these descents the 
French possessed themselves of most of the island, but 
were finally driven to their ships by Sir Hugh Tyrrel, 
governor of Carisbrooke, and “a spur of ineredible sharp- 
ness.” Return expeditions were made to French and 
Spanish towns by the English, who, however, acted rather 
in the privateer capacity of men who had to take the law 
into their own hands than as authorized warriors of the 
English king. 

Naval affairs improved under Henry IV., and the reign 
of Henry V. was most glorious in maintaining the naval 
superiority over the fleets of France. From a letter of 
this sovereign to his lord chancellor, dated 12th August 
1417, discovered by Samuel Lysons among the records in 
the Tower, and of which the following is a copy, it would 
appear that there was something like an established royal 
navy in his reign, independently of the shipping furnished 
by the Cinque Ports and the merchants, for the king’s own 
use, on oceasion of any particular expedition. The letter 
appears to have been written nine days after the surrender 
of the castle of Touque, near Honfleur, in Normandy, 
whence it is dated. 


** Au revérend pere en Dieu UEvesque de Duresme Tire Chanceller 
d' Angleterre. 
** By the Kyng— 

E Worshipful fader yn God We sende you closed within this 
letter a cedule conteyning the names of certein Maistres for owr 
owne grete Shippes Carrakes Barges and Balyngers to the whiche 
Maistres We have granted annuitees such as is appointed upon eche 
of hem in the same Cedule to take yerely of owre grante while that 
us lust at owr Exchequer of Westm". at the termes of Michelmasse 
and Ester by even porcions. Wherefore We wol and charge yow 
that unto eche of the said Maistres ye do make under owr grete seel 
beyng in yowre warde owr letters patentes severales in forme 
after th’ effect and pourport of owr said grante. Yeven under owr 
signet atte owr Castle of Touque the xij. day of August." 


Extract from the Schedule contained in the preceding Letter. 


vj. lt. xiijs. iiijd. La Grande Nief appelle ) s ar 
Ihe [or **Jehu"] dont John Wil- | vj. Mariners Mie la UM 
" liam est Maistre e RES 
vj. li. xiijs. iiijd. La Trinate Royale dont). 4... 
Steph’ Thomas est Maistre aM mue 
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vj. li. xiijs. iiijd. La Holy Gost dont Jor- 
dan Brownyng est Maistre 
vj. li. xiijs. iiijd. La Carrake appellee le 


. Mariners. 


Xpõfre dont Tendrell est Maistr 
vj. li. xiijs. iiijjd. La Carrak appellee le 
Marie dont William Richeman est 
Maistr’ 
xiijs. iiijd. La Carrak appellee le 
Marie dont William Hethe est > vj. 
Maistre 
xiijs. iiijd. La Carrak appellee le Lv 
George dont John Mersh est Maistr' 


The remainder, to the masters of which pensions were 
thus granted, consist of 17 “niefs, barges, and ballyn- 
gers,” some with three, and others two mariners only. 
But history informs us that about this time Henry 
embarked an army of 25,000 men at Dover on board of 
1500 sail of ships, two of which carried purple sails, 
embroidered with the arms of England and France,—one 
styled the * King's Chamber," the other his ** Saloon,” as 
typieal of his keeping his court at sea, which he considered 
as a part of his dominions. 

The general orders for the admir il of a fleet, contained 
in the Black Book of the Admiralty, lay it down that “the 
admirall ought by his office to elect and order for the 
king's person, if he be present, otherwise for his lieutenant, 
the best and most able shipp of the kingdome, which shall 
be called the chamber of the king or of his lieutenant ; 
and if the king be present then the Comptroller of his 
household is to make choice of some of the best shipps of 
the whole fHeete (that is to say) one shipp for the Hall, 
another for the Wardrobe, the third for the Larder, and the 
fourth for the Kitchen.”  Froissart, writing of the battle 
of L'Espagnols sur Mer, in 1350, speaks of a ship called 
“la Salle du Roi, où tous ses hôtels étoient.” It would 
appear from a very curious poem,! written in the early 
part of the reign of Henry VI. (between 1426 and 1438), 
that the navy of his predecessor was considerable, but that, 
by neglect, it was then reduced to the same state in which 
it had been during the preceding reigns. 

Shortly after the time when this poem must have been 
written, it appears from the parliament roll (20th Henry 
VI., 1442) that an armed naval force, consisting only of 
eight large ships, with smaller vessels to attend them, was 
to be collected from the ports of London, Bristol, Dart- 
mouth, Hull, Neweastle, Winchelsea, Plymouth, Falmouth, 
&e. ; and, of course, the royal ships of 1417, the names of 
which are,contained in the foregoing schedule, were then 
either gone to decay or dispersed. We are not to judge 
of the size of the ships from the few mariners appointed 
to each. "These were merely the ship-keepers, or harbour- 
duty men, placed on permanent pay, to keep the ships in 
a condition fit for sea when wanted. 

The classes of ships and vessels mentioned in the 
records of what may be called the first period of the 
British navy are very numerous, varying with the use for 
which they were designed. Thus there were “cogs,” or 
large, swift vessels, sometimes of 250 tons, carrying 
130 seamen besides archers and soldiers; ‘ barges,” or 
small cogs, which carried 60 to 80 men; *'balingers," or 
boats resembling modern barges; *caraks," large vessels, 
chiefly used in Continental navies; “crayers,” transport 


vj. Mariners. 


sj 
Petre dont John Gerard est ER vise animens 
vj. li. xiijs.iiijd. La Carrake appelleele Paule | ... "— 
dont William Payne est Maistre a 
vj. li. 
Andrewe dont John Thoruyng est ; vj. Mariners. 
voe IE 
vj. li. xiijs. itijd. La Carrak appellee le vj. Mariners. 
Jj 


| 
xiijs. iiijd. La Carrak appellee le 
) 
| 


Wile li. 
Mariners. 


vj. li . Mariners. 


1 **'The English Policie, exhorting all England to keep the Sea, and 
namely the Narrow Sea; showing what profit cometh thereof, and also 
what worship and salvation to England and to all Englishmen "; it is 
printed in the first volume of Haklnyt's Collection of Voyages. 
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vessels, seldom over 60 tons; “doggers and lodeships," 
fishing and pilot boats, with 30 men, which were occa- 
sionally impressed into the king’s service; “ fluves,” two- 
masted vessels, used for conveyance of troops (Edward 
IIL commanded the burgesses of Kingston-upon-Hull to 
build him a “fluve”); “galleys” and “ galiots”; “ hoc- 
boats,” cargo or store ships. There were also “lynes,” 
* persouers,” and *pikards," or large boats. “ Pinnaces,” 
with 35 men, figured at Sluys, and at the battle of 
L'Espagnols sur Mer in 1350; and in 1339 two “ espi- 
naces” were given to Sir Richard Talbot for the defence 
of Southampton. 

It is very probable that, until English merchants engaged 
in the Mediterranean trade, and the attention of the Govern- 
ment was turned, in the reign of Henry VII. (about 1496), 
to imitate Portugal in making foreign discovery, under the 
skilful seaman Sebastian Cabot, very little was added 
to the capacity or the power of British ships of war. 
In his reign was built a ship called the “Great Harry," 
the first on record that deserved the name of a ship of war, 
if it was not the first exclusively appropriated to the service 
of the state. This is the ship which Camden called the 
* Henry Grace de Dieu," but erroneously,—the vessel so 
named not having been built till the reign of Henry VIII. 
The “Great Harry” is stated to have cost £14,000; there 
is reason to suppose that she was renamed the “Regent” 
on the accession of Henry VIII. 

We now come to that period in which England might 
be truly said to possess a military marine. Some curious 
details have been preserved in the Pepysian collection at 
Magdalene College, Cambridge, from which papers it 
appears that in the thirteenth year of Henry VIII. the 
following constituted the royal navy :— 

Tons 


Henry Grace de Dicu .......1,500 | Soverelgnot E 800 
Gabriel Roya ea et: 650 | Catherine Forteleza.......... 550 
Mary Rose soree A E 600 | John. Baptise 400 
Barbra... uestes EE 400 | Great Nicholas. ............... 400 
Mary GODEBO c0 250 | Mary dames ma e 240 
Henry Hampton ............. 1201 Great barker eer E 250 
The Great Galley. ecese. 800 | Less Dark..........2cc0: D 180 


There were besides two row-barges of 60 tons each, making 
in all 16 ships and vessels, measuring 7260 tons. 

The * Henry Grace de Dieu” is stated in all other 
accounts, and with more probability, to have been only 
1000 tons. This ship, the better-known “Great Harry," 
appears to have been begun at Erith, in August or 
September 1512, to replace the * Regent," which was 
burned in the former month in action with the French 
fleet, when carrying the flag of the lord high admiral. 
There is a drawing of the ship in the Pepysian papers. 
From these papers it appears that she carried fourteen 
guns on the lower deck, twelve on the main deck, 
eighteen on the quarter-deck and poop, eighteen on the 
lofty forecastle, and ten in her stern-ports, making alto- 
gether seventy-two guns. Her regular establishment 
of men is said to have consisted of 349 soldiers, 301 
mariners and 50 gunners, making altogether 700 men. 
The war ships of this period were awkward to manceuvre : 
on the appearance of the French fleet at St Helens, the 
** Great Harry," the first ship built with two decks, had 
nearly been sunk; and the * Mary Rose," of 600 tons, 
with 500 or 600 men on board, was actually sunk at 
Spithead, as Raleigh informs us, in consequence of * a little 
sway in casting the ship about, her ports being within 
16 inches of the water." On this occasion the fleets 
cannonaded each other for two hours ; and it is remarked 
as something extraordinary that not less than three hundred 
cannon-shot were fired on both sides in the course of this 


i The rules for the measurement of tonnage were probably very 
imperfect. 
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action. From the drawings still extant it is quite surpris- 
ing how the vessels could be trusted on the sea at all, 
their enormous poops and forecastles making them appear 
loftier and more awkward than the large Chinese junks, to 
which, indeed, they bear a strong resemblance. 

Henry VIII. may justly be said to have laid the founda- 
tion of the British navy as a permanent or standing force, 
He established the dockyards at Deptford, Woolwich, 
and Portsmouth; he appointed certain commissioners to 
superintend the civil affairs of the navy, and settled the 
rank and pay of admirals, vice-admirals, and inferior 
officers, thus creating à national navy, and raising the 
officers to a separate and distinct profession. The prin- 
cipal officers of the navy then were—the vice-admiral of 
England, master of the ordnance, surveyor of the marine 
causes, treasurer, comptroller, general surveyor of the 
victualling, clerk of the ships, and clerk of the stores. 
Each of these officers had his particular duties, but they 
met at their office on Tower Hill once à week, to consult, 
and make their reports to the lord high admiral. Henry 
also established the fraternities or guilds of the Trinity 
House at Deptford, Hull, and Newcastle for the improve- 
ment of navigation and the encouragement of commerce, 
and built thé castles of Deal, Walmer, Sandgate, Hurst 
Castle, &c., for the protection of his fleet and of the coast. 

At the death of Henry VIIL in 1547, the royal navy 
consisted of about 50 ships and vessels of different sizes, 
the former from 1000 to 150 tons, and the latter down to 
20 tons, making in the whole about 12,000 tons, and 
manned by about 8000 mariners, soldiers, gunners, &c. 
Thus, as has been well said, *everything was leading up 
to à time when the perils of the seas should claim all 
that was most heroic in England's most heroic age." 
In the short reign of his son Edward little alteration seems 
to have taken place in the state and condition of the royal 
navy. But the regulations which had been made in the 
reign of his father for the civil government of naval affairs 
were revised, arranged, and turned into ordinances, which 
form the basis of all the subsequent instructions given to 
the commissioners for the management of the civil affairs 
of the navy. In the reign of Mary the tonnage of the 
navy was reduced to about 7000 tons; but her lord high 
admiral nobly maintained the title assumed by England of 
Sovereign of the Seas, by compelling Philip of Spain to 
strike his flag that was flying at the main-top-mast head, 
though on his way to England to marry Queen Mary, by 
firing a shot at the Spanish admiral. He also demanded 
that the whole fleet, consisting of 160 sail, should strike 
their colours and lower their top-sails, as a homage to the 
English flag, before he would permit his own squadron to 
salute the Spanish monarch. 

Elizabeth not only increased the numerical force of the 
regular navy, but established many wise regulations for its 
preservation, and for securing adequate supplies of timber 
and other naval stores. She placed her naval officers on a 
more respectable footing, and encouraged foreign trade and 
geographical discovery, so that she acquired justly the 
title of the Restorer of Naval Power, and Sovereign of the 
Northern Seas. The greatest naval force that had till then 
been called together was that which was assembled to 
oppose the Invincible Armada, and which, according to the 
notes of Pepys, consisted of 176 ships, with 14,992 men; 
but these were not all *Shippes Royall,” but consisted 
largely of the contributions of the Cinque Ports and 
private persons. The number actually belonging to the 
navy is stated by the commissioners of 1618 in their 
report (several manuscript copies of which exist) to have 
been 34 ships of 12,190 tons, carrying 6225 men. Sir 
Edward Coke (4 Inst. 50) “thinks it matter of boast 
that the royal navy of England then consisted of 33 

XVII. — 36 
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ships” (Blackstone). At the end of Elizabeth’s reign, 
however, the navy had greatly increased, the list in 1603 
consisting of 42 ships of various descriptions, amounting 
to 17,000 tons, and manned with 8346 men. Of these, 
two were of the burden of 1000 tons each, three of 900 
tons, and ten of from 600 to 800 tons. 

James I, was not inattentive to his navy. He warmly 
patronized Phineas Pett, to whom we undoubtedly owe the 
first essential improvements in the form and construction 
of ships. The cumbrous top-works were first got rid of 
under his superintendence. ‘In my owne time," says 
Raleigh, * the shape of our English ships hath been greatly 
bettered ; in extremity we carry our ordnance better than 
we were wont; we have added crosse pillars in our royall 
shippes, to strengthen them; we have given longer floors 
to our shippes than in older times," &c. In 1610 Pett 
laid down a ship named the “Prince Royal”; her burden 
was 1400 tons, her keel 114 feet, and she was armed with 
sixty-four pieces of great ordnance, *' being in all respects,” 
says Stowe, “the greatest and goodliest ship that was ever 
built in England." 

The state of the navy at the king's death is variously 
given by different writers; but on this subject the 
memoranda left by Pepys are most likely to be correct. 
From them we learn that in 1618 certain commissioners 
were appointed to examine into the state of the navy, and 
by their report it appears there were then only 39 ships 
and vessels, whose tonnage amounted to 14,700 tons; 
while in 1624, on the same authority, the number had 
decreased to 32 or 33, but the tonnage increased to about 
19,400 tons. The commissioners had, in fact, recommended 
many of the small craft to be broken up or sold, and more 
ships of the higher rates to be kept up. 

Charles I. added upwards of 20 sail to the navy, 
generally of the smaller kind ; but one of them, built by 
Pett, was of a description, both as to form and dimensions, 
far superior to any that had yet been launched. This ship 
was the celebrated “Sovereign of the Seas,” launched at 
Woolwich in 1637. The length of her keel was 128 feet, 
the main breadth 48 feet, and the length from stem to 
stern 232 feet. In the description of this ship by Thomas 
Heywood it is said that she *'bore five lanthorns, the 
biggest of which would hold ten persons upright; had 
three flush-decks, a forecastle, half-deck, quarter-deck, and 
round-house. Her lower tier had thirty ports for cannon 
and demi-cannon; middle tier, thirty for culverins and 
demi-culverins; third tier, twenty-six for other ordnance ; 
forecastle, twelve ; and two half-decks, thirteen or fourteen 
ports more within board, for murthering pieces ; besides 
ten pieces of chace ordnance forward, and ten right aft, 
and many loopholes in the cabins for musquet-shot. She 
had eleven anchors, one of 4400 1b weight. She was 
of the burden of 1637 tons.” It appears, however, that 
she was found, on trial, to be too high for a good service- 
able ship in all weathers, and was therefore cut down to a 
deck less. After this she became an excellent ship, and 
was in almost all the great actions with the Dutch; she 
was rebuilt in 1684, when the name was changed to that 
of ‘Royal Sovereign,” and was about to be rebuilt a 
second time at Chatham in 1696 when she was totally 
destroyed by fire. In this reign the ships of the navy 
were first classed, or divided into six rates, the first being 
from 100 to 60 guns, the second from 54 to 36, &c. 

In 1642 the management of the navy was taken out of 
the king's hands, and in 1648 Prince Rupert carried away 
twenty-five ships, none of which ever returned ; and such, 
indeed, was the reduced state of the establishment that 
at the beginning of Cromwell's government he had only 
fourteen ships of war of two decks, and some of these 
carried only 40 guns; but, under the careful management 
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of very able men in different commissions which he 
appointed, such vigorous measures were pursued that, in 
five years, though engaged within that time in war with 
the greatest naval power in Europe, the fleet was increased 
to 150 sail (of which more than a third part had two decks, 
and many had been captured from the Dutch), while up- 
wards of 20,000 seamen were employed in the navy. The 
military marine was, indeed, raised by Cromwell to a height 
which it had never before reached. 

Though Cromwell found the navy divided into six rates 
or classes, it was under his government that these ratings 
were defined and established in the manner nearly in which 
they were till the middle of the present century; and it 
may also be remarked, that under his government were 
constructed a large number of frigates, or vessels designed 
specially for speed and having a peculiar sharpness of 
form. The first built in England was the ‘Constant 
Warwick.” ‘She was built," says Pepys, ‘‘in 1640, by 
Mr Peter Pett (son of Phineas), for a privateer for the 
earl of Warwick, and was sold by him to the state. Mr 
Pett took his model of this ship from a French frigate 
which he had seen in the Thames.” 


We know comparatively little about ships’ armaments up to 
this period. It appears, however, that they were furnished about 
the year 1337 with espringalds, haubergeons, bacinets, bows, 
arrows, jacks, doublets, targets, pavises (or large shields placed at 
the side, and serving the double purpose of protection against the 
sea and the enemy), lances, and “firing barrels." It also appears 
that as early as 1338 cannon formed part of the armament of ships, 
and that about 1372 guns and gunpowder were commonly used. 
Among the stores belonging to the ‘‘ Christopher of the Tower” in 
June 1338 were three iron cannon with five chambers, a hand gun, . 
and three old stone bags, probably for shot. The ‘‘Mary of the 
Tower” had an iron cannon with two chambers, and one of brass 
with one chamber. The precise character and description of the 
earlier guns are difficult to be found, but among the ‘‘crakys of 
war" mentioned as most used on board ship are ‘‘ cannon-paviors," 
or stone-shot throwers, and ‘‘murtherers,” which were smaller 
and threw any kind of shot. "There were also in the first period of 
naval history basilisks, port pieces, stock-fowlers, sakers, and bom- 
bards. The last-named were large instruments of hammered iron, 
made of bars welded and bound together with iron bands. They 
threw stone shot of 140 Ib, and even of 195 Ib weight. <A battery 
of these erected on a slip of land at the naval battle of Chioggia 
(1380), between the Venctians and the Genoese, did great damage. 
They were loaded over night and fired in the morning—one dis- 
charge per diem being considered du for the gun, if not for the 
enemy.  Froissart mentions a bombard at the siege of Oudenarde 
by Philip van Artevelde, that * might be heard five leagues off in 
the daytime, and ten at night. The report of it was so loud that 
it seemed as if all the devils in hell had broken loose." According 
to Lord Herbert, brass ordnance were first cast in England in the 
year 1535. They had various names, such as cannon, demi-cannon, 
eulverins, demi-culverins, sakers, mynions, faleons, falconets, &c. 
What the calibre of each of these was is not accurately known, but 
the cannon are supposed to have been about 60-pounders, the 
demi-cannon 32, culverins 18, faleons 2, mynions 4, sakers 5, &c. 
Many of these pieces of different calibres were mounted on the same 
deck, which must have occasioned great confusion in action in 
finding for each its proper shot. 

On the restoration of Charles II. the duke of York was 
immediately appointed lord high admiral, and by his advice 
a committee was named to consider a plan, proposed by 
himself, for the future regulation of the affairs of the navy, 
at which the duke presided. By the advice and able 
assistance of Pepys as a principal officer of the navy, great 
progress was speedily made in the reparation and increase 
of the fleet. The duke remained lord high admiral 
till 1673, when, in consequence of the test required by 
parliament, to which he could not submit, he resigned, and 
that office was in part put in commission, and the rest 
retained by the king. Prince Rupert was put at the head 
of this commission, and Pepys appointed secretary of the 
Admiralty. By his able and judicious management there 
were in sea-pay, in the year 1679, and in excellent condi- 
tion, 76 ships of the line, all furnished with stores for six 
months, 8 fire-ships besides a numerous train of ketches, 
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smacks, yachts, &c., with more than 12,000 seamen ; and 
also 30 new ships building, and a good supply of stores 
in the dockyards. But this flourishing condition of the 
navy did not last long. In consequence of the dissipation 
of the king, and his pecuniary difficulties, he neglected the 
navy on account of the expenses; the duke was sent 
abroad, and Pepys to the Tower. A new set of commis- 
sioners was appointed, without experience, ability, or 
industry ; and the consequence was, as stated by the com- 
missioners of revision, that “all the wise regulations formed 
during the administration of the duke of York were 
neglected ; and such supineness and waste appear to have 
prevailed that, at the end of not more than five years, 
when he was recalled to the office of lord high admiral, 
only 22 ships, none larger than a fourth rate, with two 
fire-ships, were at sea; those in harbour were quite unfit 
for service; even the 30 new ships which he had left 
building had been suffered to fall into a state of great 
decay, and hardly any stores were found to remain in the 
dockyards.” 

The first act on the duke’s return was the reappoint- 
ment of Pepys as secretary of the Admiralty. In 1686, 
finding the principal officers unequal to the duties required 
of them, he appointed a special commission to restore the 
navy to its former strength and condition. Sir Anthony 
Deane, the most experienced of the shipbuilders then in 
England, was joined with the commissioners. He is said 
to have introduced important improvements in ships of the 
line, his model being the “ Superbe,” a French ship of 74 
guns, from which he built the “Harwich” in 1664. 
Others, however, are of opinion that no advance was made 
on the model of the “Sovercign of the Seas” after she 
was cut down. The commissioners undertook, in three 
years, to complete the repair of the fleet, and furnish the 
dockyards with a proper supply of stores, on an estimate 
of £400,000 a year, to be issued in weekly payments ; and 
in two years and a half they finished their task to the 
satisfaction of the king and the whole nation, 108 sail of 
the line being repaired and under repair, besides smaller 
vessels. At the. time of the king’s abdication, the list of 
the navy amounted to 173 sail, of 101,892 tons, carrying 
6930 guns and 42,000 seamen. 

The naval regulations were wisely left unaltered at the 
Revolution, and the business of the Admiralty continued 
to be carried on for a short time, under the immediate 
direction of King William, by Pepys, till the arrival of 
Admiral Herbert and Captain Russell from the fleet, into 
whose hands, he says, “he silently let it fall" Upon the 
general principles of that system, thus established with 
his aid by the duke of York, the civil government of the 
Byitish navy has been carried on ever since.! 

In the second year of William IIT. (1690), no less 
than 27 ships were ordered to be built, of 60 and 80 
guns each; and in 1697 the king, in his speech to 
parliament, stated that the naval force of the kingdom was 
increased to nearly double what he found it at his acces- 
sion. It was now partly composed of various classes of 
French ships which had been captured in the course of 
the war, amounting in number to more than 60, and in 
guns to 2300,—the losses by storms and captures being 
about half the tonnage and half the guns acquired. 
At the commencement of William’s reign, the navy, as 
already stated, consisted of 173 ships, measuring 101,892 
tons; at his death it had been extended to 272 ships, 


1 Up to this time merchantmen, hired and armed, but commanded 
by officers of the navy, formed more or less a part of every fleet sent 
out. Now, however, the navy became independent for fighting pur- 
poses, while the development of commerce and colonial trade made 
the establishment of a system of convoys and cruisers an absolute 
necessity, 
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measuring 159,020 tons, being an increase of more than 
one-half both in number and in tonnage. The ships of the 
line numbered then 130, and this continued to be the 
average number till the middle of the 18th century. 

The accession of Queen Anne was immediately followed 
by a war with France and Spain, and in the second year 
of her reign she had the misfortune to lose no less than 13 
of her ships by one of the most tremendous storms that 
was ever known ; but every energy was used to repair this 
national calamity. In the course of this war there were 
taken or destroyed about 50 ships of war, mounting 3000 
cannon; and about half that number were lost. At the 
death of the queen, in 1714, the list of the navy was 
reduced in number to 247 ships, measuring 167,219 tons, 
being an increase in tonnage of 8199 tons. 

George I. left the navy pretty nearly in the state in 
which he found it. At his death, in 1727, the list con- 
sisted of 233 ships, measuring 170,862 tons, being & 
decrease in number of 14, but an increase in tonnage of 
3643 tons. 

George IL. was engaged in a war with Spain in 1739, in 
consequence of which the size of ships of the line ordered 
to be built was considerably enlarged. On the restora- 
tion of peace in 1748 it was found that England's naval 
strength had prodigiously increased. The loss had been. 
little or nothing, while the English had taken and de- 
stroyed 20 French and 15 Spanish sail of the line, besides 
smaller vessels. The war with France of 1756 added 
considerably to the list, so that at the king's decease in: 
1760 it consisted of 412 ships, measuring 321,104 tons. 

In the short war of 1762, George III. added no less 
than 20 sail of the line to the navy. At the conclusion 
of the American war in 1782, the list of the navy was 
increased to 600 sail; and at the signing of the prelimin- 
aries in 1783 it amounted to 617 sail, measuring upwards 
of 500,000 tons, being an increase of 185 ships and. 
157,000 tons and upwards since the year 1762. At the 
peace of Amiens the list of the fleet amounted to upwards 
of 700 sail, of which 144 were of the line. The number 
taken from the enemy, or destroyed, amounted nearly to 
600, of which 90 were of the line, including 50-gun ships,. 
and upwards of 200 were frigates; the English loss 
amounted to about 60, of which 6 were of the line and. 
12 frigates. 

The recommencement and long continuance of the.. 
revolutionary war, the glorious successes of England in 
naval actions, and the protection required for the extended 
commerce, of which, in fact, Britain might be said to. 
enjoy a monopoly, and for the security of the numerous. 
colonies, contributed to raise the British navy to a magni- 
tude to which the'accumulated navies of the whole world 
bore but a small proportion. From 1808 to 1813 there 
were seldom less than from 100 to 106 sail of the line in 
commission, and from 130 to 160 frigates, and upwards of 
200 sloops, besides bombs, gun-brigs, cutters, schooners, 
&c., amounting in the whole to about 500 sail of effective 
ships and vessels, to which may be added 500 more in 
the ordinary, and as prison, hospital, and receiving ships,— 
making at least 1000 pennants, and measuring from 
800,000 to 900,000 tons. The commissioners appointed 
to inquire into the state and condition of the woods, 
forests, and land revenues of the crown state, in their 
report to parliament, in the year 1792, that, “at the 
accession of his majesty (George III.) to the throne, the 
tonnage of the royal navy was 321,104 tons, and at the 
end of the year 1788 it had risen to no less than 413,467 
tons.” In 1808 it had amounted to the enormous total 
of 800,000 tons, having nearly doubled itself in twenty 
years. It must not, however, be supposed that the effective 
navy consisted of more than half this amount of tonnage. 
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Since the conclusion of the war with France, it would 
appear that at least one-half of the ships had been sold or 
broken up as unfit for service; and as, by the list of the 
navy at the beginning of the year 1821, the number of 
ships and vessels of every description, in commission, in 
ordinary, building, repairing, and ordered to be built, had 
been reduced to 609 sail, we may take the greatest extent 
of the tonnage at 500,000 tons; but the greater part, if 
not the whole, of this tonnage was efficient, and in a state 
of progressive efficiency. 

According to the printed list of the Ist January 1821, 
the 609 sail of ships and vessels appear to be as under :— 


1st rates, from 120 to 100 guns................ -— OCASO COS 23 
Bd. 4 a «Soe S uu o o ES omms 16 
3d , X o Ai Creeens WEN 90 
Ath. ,. > 4508. MoO Meng) ace ce 20 
OU. — 4 Wi uS S eoneiesieeienese 107 
EN T — cx TERES 40 
Sloops we 2285, d. EXE. o eo teet 136 


making a total of 432; 
gun-brigs, cutters, schooners, tenders, bombs, troop-ships, 
store-ships, yachts, &c. 

In the year 1836 the total number of ships of war, 
including every description mentioned in the above list, 
amounted to about 560 sail; of which 95 were ships of 
the line in a state of efficiency for any service, or capable 
of being speedily put into a fit state forsea; and many of 
them were of a very superior class to any employed in the 
war. In 1846 there were 671 ships, including every 
description ; and in 1857 there were on the list of the 
royal navy 735 ships, exclusive of those appropriated to 
harbour service, and of the coastguard cruisers, making 
a grand total of 888 ships and vessels of all classes. 


Soon after the commencement of Queen Victoria’s reign steam 
began to assert its superiority over sail-power for the propulsion of 
ships of war. It has now to a great extent usurped the place of 
manual labour also in ships, and it has been the main cause of the 
revolution which has been effected in their type. 

The paddle-wheel was first adopted as the means of utilizing 
the power of steam for propulsion. The first ship of war of any 
importance fitted with the paddle was the 46-gun frigate ‘‘ Pene- 
lope.” In1843 she was cut in two, lengthened, and furnished with 
engines of 650 horse-power. A number of ships were also built 
expressly for the paddle, of which class the ‘ Terrible," a powerful, 
frigate-built ship of 21 guns and 800 horse-power, may be taken as 
a type. The “ Valorous” is almost the only remaining example 
of it in 1883, and she has been relegated to dockyard service. 

The success of the serew, however, as a means of propulsion soon 
made it evident that this must be the system of the futuro for war- 
ships. By its use the whole motive power could be protected by 
being placed below the water-line. lt interfered much less than 
the paddle with the efficiency and handiness of the vessel under sail 
alone, and it enabled ships to be kept generally under sail. Great 
Dr aid was attaehed to this, as the handling of a ship under 
sail was justly thought an invaluable means of training both officers 
and men in ready resource, prompt action, and self-reliance. For 
this reason masts and sails have been retained long after they were 
admitted to be detrimental to the fighting qualities of battle ships. 

The serew was therefore eagerly adopted, and rapid progress was 
made in the conversion of ships into screw steamers,—some being 
cutin two and lengthened, others being razéed or having decks 
removed, while new ships were building, so that the Russian war, 
which broke out in 1854, found Great Britain in possession of a 

owerful steam fleet. Of this fleet the three-decker ‘‘Duke of 
Wellington,” of 700 horse-power (nominal) and 131 guns, the two- 
decker ‘‘ Agamemnon,” of 600 horse-power (nominal) and 91 guns, 
and the frigate ‘‘Shannon,” of 600 horse-power (nominal) and 51 
guns, may be taken as the finest examples ; a powerful flotilla of 
steam gunboats was built for the occasion. Henceforth ships 
propelled only by sail were obsolete for war purposes. 

In this war mechanical mines or torpedoes were used by the 
Russians for the defence of their harbours, but with not much effect. 

The advance of gunnery, and the disastrous effect of explosive 
shells, whieh were new weapons since the great naval wars of forty 
years before, operated to the disadvantage of ships with wooden 
walls. The fleets were unable to do much more than blockade, 
and it beeame necessary to furnish means by which they might 
also attack. 

The French were the first to apply in a practical shape the idea 
(which appears to have ar in the United States) of reviving 
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the use of armour, and placing it on the sides of ships. They con- 
structed five floating batteries clad with 43 inches of iron, on an 
oak backing 8 inches thick. Of these the first was the ‘‘Ton- 
nante," mounting 16 guns, She was launched at Brest in March 
1855, and was quickly followed by the others. Three of them 
took part in the bombardment of Kinburn in the Black Sea on the 
17th October following. 

The British Admiralty at once put in hand similar vessels, and 
with such diligence that the ‘‘ Erebus” and ‘‘ Terror” arrived at 
Kinburn on the 24th October. They were hastily constructed for 
work in shallow water, and were difficult to manage; but the 
results were sufficiently satisfactory to induce the French to convert 
a wooden line-of-battle ship on the stocks into a frigate armoured 
all over with 42inehes of iron. She was launched at Toulon under 
the name of ‘‘La Gloire” in November 1859, and was of 5600 tons 
displaeement and 800 horse-power (nominal). 

In December 1858 a committee was appointed under the ad- 
ministration of Lord Derby, because the attention of the cabinet 
had been drawn to the very serious increase which had taken place 
of late years in the navy estimates, while, at the same time, it 
was represented that the naval force of the country was far 
inferior to what it ought to be with referenee to that of other 
powers, and especially of France, and that increased efforts and 
increased expenditure were imperatively called for to place it on a 
proper footing. One of the main causes assigned for a prospective 
inerease was the comparative state of preparation of France, in 
respect of powerful screw steamers, and the expenditure which had 
taken place and was still going on in her dockyards. 

The committee, in its report, January 6, 1859, directed its 
remarks principally to the inerease in the estimates of 1858 as 
compared with those of 1852, and omitted the disturbed period 
between those dates. They say that in 1852 the navy estimates 
were revised and increased, and measures taken to supply what 
were supposed to be deficiencies in former years, and to adapt the 
navy to the altered state of things occasioned by the application of 
the serew to ships of war. They remark that no one probably in 
the year 1852 could have anticipated the wonderful progress which 
a few years had exhibited, superseding practically the use of sailing 
vessels in the navy, and introducing the use of screw steamers of 
immense size and power, and involving a more than commensurate 
additional expense. The total amounts voted were—in 1852, 
£5,835,588, and in 1858, £8,851,371. They say, at the outbreak 
of the French revolutionary war England possessed 145 sail of the 
line, France 77. These comparative numbers were reduced in 
1850 to—England 86, and France 45. ‘‘ At this latter period the 
effective strength of the two navies in line-of-battle ships exelu- 
sively, and almost exelusively in frigates, consisted of sailing 
vessels ; but, the French having subsequently decided on, and 
nearly carried out, the conversion of all their sailing ships that 
were fit for it into steamships, as sailing vessels could not be 
opposed to steamships with any chance of suecess, the latter must 
now be considered as the only ships really effective for the purposes 
of war, and the following is at present the relative strength of the 
two navies in steam line-of-battle ships and frigates, including 
ships building and converting ’’:— 


Line-of-battle 


B Frigates. 
December 1858, Sae 
English, Freneh. English. Freneh, 
Complete, hull and ma- } 29 29 Screw, 17 Serew, 15) 
GINO RY e oe eer j Paddle, 9 j Paddle,19 j 
Receiving engines 4 2 2 3 
Converting... 7 4 0 
Building...... 10 5 6 


v 
Iron-plated ships building..| ... 4 


It is eurious to observe what happened as a consequence of this 
report and the cireumstanees of the time. The committee did not 
recommend building an iron-plated line-of-battle ship or frigate, 
although the ‘‘ Warrior" was commenced a few months later. 
They recommended converting 19 sailing ships of the line into 
steamships of the line and steam frigates. "Two years later there 
were 67 wooden steamships of war building and converting for the 
royal navy, and navy estimates had gone up to twelve millions and 
a half; unhappily all these wooden line-of-battle ships and frigates 
were soon found to be no real addition to the force of the navy, 
and many of them were not completed. The four iron-plated ships 
appearing so ominously at the foot of the Freneh list had com- 
pletely changed the situation. 

At this date iron had been gradually eneroaching on wood as a 
material for the hulls of British merchant ships. It was thought 
at one time to be unsuitable for war-ships on account of the irregular 
holes made by shot passing through it, and the difficulty of 
plugging them, but the use of armour tended to prevent shot, or 
at least shell, from passing through. Iron presented also the 
advantage of permitting the use of water-tight bulkheads. (The 
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system of subdivision has been largely developed within the last 
few years by the use of double bottoms and of longitudinal as well 
as transverse bulkheads, and has added much to the security of 
ships against perils of the sea or acts of the queen's enemies.) By 
the use of iron the country was, moreover, relieved from all anxiety 
on the score of the supply of timber of suitable dimensions and 
uality. 

1 The Ages therefore determined to build their first sea-going 
ironclad ship, the ** Warrior,” of iron, and the decision has been 
amply justified by the event. Her displacement was 9200 tons, 
and the indicated horse-power 5470. The central part of the ship 
was protected by 43-inch armour from the upper deck to 5 feet 
below the water-line,—the main deek battery being enclosed at 
its foremost and after ends by armoured transverse bulkheads. 
She cost, including engines, £357,000, and was able to withstand 
the fire, at 200 yards, of the heaviest gun of the day, the 68- 
pounder of 95 ewts. Her own armament consisted of thirty-six of 
these guns. She was similar in appearance to the frigates of her 
day, on a large scale. She was launched in December 1860. 

Much discussion ensued as to the relative merits of the rival 
ships ‘‘La Gloire” and ‘‘ Warrior.” The latter was the faster ship, 
but her great length (380 feet between perpendiculars) had made it 
desirable to leave 85 feet at each end entirely unprotected, and, 
as she had only a single propeller, the stecring gear was necessarily 
by this arrangement exposed to shot. Her length also limited her 
power of manceuvring. 

In the meantime the ‘Black Prinee," a sister ship, had been 
built; the '*Defenee" and ‘‘ Resistance” soon followed on a 
smaller scale. In 1861 eleven ironclads were ordered ; five of them 
were converted from wooden ships on the stocks, and these no 
longer appear in the Navy List. The ‘‘ Hector” and ‘‘ Valiant ” 
followed the ** Warrior," bnt the armour on the main deck extended 
further. In the “Achilles” the battery remained as in the 
** Warrior," but the armour was extended as a belt, at the sugges- 
tion of Mr Reed, all round the water-line. The “Minotaur,” 
“ Agincourt,” and '*Northumberland" were armoured from end 
to end, the thickness being increased to 53 inches. This additional 
armour, with the desired fineness of form, involved a length of 
400 feet, and a displacement of 10,690 tons. They had five masts. 
Like the ** Warrior" they were unhandy, and were thought liable 
to fall a prey to smaller and nimbler antagonists. The belt type 
of the ‘‘ Achilles” has survived except where it has been replaced 
by submerged armoured decks, as in the ‘‘Shannon,” '* Nelson,” 
** [nflexible," and following ships. 

During this time the comparative impotence of artillery had 
suggested recourse to a weapon of the galleys of the Middle Ages. 
The ram was revived, the French again setting the example. 
England followed, without however at first making it so prominent 
a feature as the French. The weapon has since become general, 
or at least the bows are strengthened to stand the shock of 
ramming. 

After the Russian war torpedoes and submarine mines and 
eounter-iniues, mechanical and electrical, attracted much attention. 
Sehools were established for the instruction of officers and men in 
their use. For the British navy, the ‘‘ Vernon" was set apart for 
ihis purpose. In 1871 the secret of the celebrated Whitehead fish 
torpedo was purchased by the Admiralty. It has since been 
acquired by nearly all foreign nations. It was designed to attack 
ships below water, since their batteries were deemed praetically 
invulnerable. At first it was only arranged to project the tor- 
pedoes from a submerged tube in the line of keel ahead, but it was 
found that they could be effectively projected from the broadside 
above water, and this plan has been extensively adopted. The 
Whitehead torpedo is projected by means of an Sopa of eom- 
pressed air or steam, and is propelled through the water by means 
of a screw and pair of engines actuated by compressed air, carried 
within it. The head earries the explosive, which is fired on con- 
tact, and a secret chamber contains the mechanism regulating 
the depth below the surface at which it is to travel. It now 
forms part of the armament of most war-ships. A torpedo 
invented by Captain Harvey, R.N., was in use for some years 
till superseded by the Whitehead. It was towed on the broad- 
side or quarter. 

Fast screw torpedo boats to use the Whitehead or the spar 
torpedo were introduced by Mr Thornycroft of Chiswick, and they 
were at once acquired or copied by all foreign powers. 

The superiority of the defence due to armour was short-lived. 
Apart from the introduction of new weapons for attack, the 
artillery continued to advance in power and weight. 

With the rivalry between guns and armour sprang up designs 
for the best mode of defence combined with the most powerful 
means of attack. Captain Coles advocated for masted ships the 
turret system, and Mr Reed (now Sir Edward Reed) the broadside 
system, each striving to give the utmost protection armour_could 
afford to the battery and other vital parts, whilst enabling the 
largest guns to be worked safely under these defenees. The broad- 
side system armoured the battery and the water-line, whilst the 
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sides and upper portions of the ships remained much as in the older 
frigates. The turret aimed at lower sides as offering less target to 
the enemy, whilst a deadly fighting power had all-round sway 
from behind armoured cover. In 1862 the ‘‘ Enterprise,” 
'* Favourite," and ‘‘ Research” were adapted to Mr Reed’s prin- 
ciple,—the belt and battery,—upon which also, with the addition 
of indented ports at the corners of the battery to give a wider range 
of fire, were built the '' Pallas," ‘‘ Penelope," ** Bellérophon,” and 
‘*Hereules.” In the “Sultan” an upper deck battery was added 
with four guns. On the ‘‘Sultan” pattern the ‘‘ Audacious” and 
several other vessels were built. As the guns increased in size, 
the batteries decreased and the guns became fewer, but the belt 
remained. 


In 1862 also the first turret ship was produced in the shape of Turret 
the ‘“‘ Royal Sovereign," a three-decker eut down and converted ; ships. 


the ‘Prince Albert," built of iron, followed. Both these ships 
were without sail-power, and calculated for coast defence only. 

The ‘‘ Monarch,” ordered in 1865, was designed as a sea-going 
rigged turret ship, having 7-inch armour, a free-board of 14 fect, 
and an armament of four 25-ton guns in two turrets plated with 
10- and 8-inch armour. Then came the ‘‘Captain”—a ship de- 
signed by Captain Coles and Messrs Laird in rivalry of the 
** Monarch,” and built by Messrs Laird at Birkenhead in 1869. 
She was intended to combine the low freeboard of the ‘ Royal 
Sovereign ” with the qualities of a sailing frigate ; and for a time 
she was thought to give promise of such a combination. The 
calamity of her capsizing, on the night of the 6th of September 
1870, with 500 men, of ee only 18 were saved, will not be for- 
gotten while the annals of the navy are preserved. 

At this date (1870) a sca-going mastless turret ship type had 
been devised under the administration of Mr Childers, and there 
were three such ships building, the ‘‘ Devastation,” ** Thunderer,” 
and ‘‘ Fury,” designed by Mr Reed for service as battle ships at sea. 
They were, after the loss of the ‘‘ Captain," strongly condemned 
by anticipation by most eminent naval men. But their design has 
since been fully approved by experience. 


The important questions arising out of these changes in types Com- 
of ships, and especially as to the ‘‘ Devastation " class, were dis- mittee 
cussed in 1871 bya very distinguished committee, known as the on 


Committee on Designs. They said in their report :— 

“ A perfect ship of war is a deslderatum which has never yet been attalned, 
and is now further than ever removed from our reach. Any near approach to 
perfection in one dlrection inevitably brings with it disadvantages in another. 
From the time when ships of war first carried artillery, and were thus converted 
from mere vehicles for the transport of armed men into engines of war, naval 
architects have been compelled, in designing them, to content themselves with a 
more or less satisfactory compromise. The difficulty, always great, of bringing 
into harmony the conflicting features which are desirable in a ship of war was 
much increased by the adoption of steam-power thronghont the navy ; the form 
of hull whieh was thought to be reqnisite for obtaining the best results nnder 
stcam alone being very different from that most suitable for sailing. When to 
this was added the still more serious embarrassment arising from the intro- 
duction of armour-plating, the problem presented to naval architects became one 
of extreme difficulty and complexity. 

** For some time, indeed, after the necessity of using armour-plating had been 
recognized, but before the penetrative power of artillery had reached its present 
stage of development, the question how to unite in one ship the power of sailing, 
steaming, and carrying both heavy guns and armour, although difficult, did not 
appear to be insoluble, and was met with remarkable ability, and a very large 
measure of success, by the constructive department of the navy. In the mean- 
time, however, a rapid progressive increase in the power of artillery led to a 
eorresponding augmentation in the thickness and weight of the armour borne by 
ships, untll the point had been reached at which it became impossible to com- 
bine in one vessel all the qualities which it is desirable a ship of war should 
possess, consistently with the attainment of a very high degree of efficiency in 
any of the more important of them. 

“The necessity, in some cases at least, of altogether sacrificing some one 
desirable feature, in order that another may be sccured in a higher degree than 
would otherwise be possible, was recognized by their lordships when they adopted 
the design of the ‘ Devastation’ class, in which the power of saillng was entirely 
given up in favour of that of carrying thick armour and very powerful guns, of 
moving under steam at a fair although not very high speed, and, finally, of 
carrying a sufficient quantity of coal to admit of voyages across the Atlantle 
being made without the aid of sails. In the ‘Ineonstant’ class a compromise of 
a similar character, but In a different direction, had previously been sanctioned, 
the protection of armour being altogether abandoned in order to secure very 
high speed under steam, combined with as efficient sail-power as could be 
attained without interference with the essential feature of great speed under 
steam alone. Each of these types possesses valuable features which are totally 
wanting in the other. Each in our opinion meets a part of the requirements of 
modern warfare, and must (subject to modification and improvement) continue 
to be represented in the British navy." .... 

** After making every allowance for the disadvantages that attend the use of 
an enormous dead weight of very costly armour, which after all is not absolutely 
impenetrable to certain speeial guns, we cannot lose slght of the indisputable 
fact that in an action between an armour-clad and an unarmoured ship (assuni- 
ing that they carry guns of equal power) the former has, and must have, an 
immense advantage in being able to penetrate the sides of her adversary at a 
distance at which she is herself impenetrable, and, further, in being able to use 
with effect those most destructive projectiles ‘common’ shells, which would fall 
harmless from her own armoured sides. Even assuming that absolute impene- 
trability to shot proves to be unattainable, it is still our opinlon that the time 
has not come to throw off armour altogether, but that itis necessary that the 
first ranks of our ships of war should continue to carry armour of as great re- 
sisting power as possible. 

“ Before quitting this part of our subject, we desire to remark that, although, 
as before pointed out, there are serious difficulties in the way of increasing to 
any very material extent the thickness of armour applied in the usual manner 
to sea-golng ships, viz., in the form of a eomplete belt round the ship, from stem 
to stern, at the water-line, besides local protection for guns, men, &c., it is not 
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by any means certaln that some method may not be devised of securing the 
requisite reserve of bnoyaney by other means than armour-plating. Were this 
aeeomplished, the area of the armour might be diminished, and its thickness 
inereased in a corresponding degree. The ship would then comprise a very 
strongly plated centrai eitadel, surronnded and supported by an unarmoured raft 
constructed on a cellular system, or eontaining some buoyant substanee such as 
cork, which, without offerilg any material resistance to the passage of pro- 
jectiles, would not be deprived of its buoyaney by penetration." .... 

* At present we find ourselves compelled to regard the attainment of. a very 
high degree of offensive and defensive power united with real effieleney under 
sail as an insoluble problem; and we believe that our transmarine possessions, 
and other important interests in distant parts of the world, will be more eff- 
ciently protected by the establishment, where requisite, of centres of naval 
power, from which vessels of the ‘Devastation’ class may operate, than by rely- 
ing upon cruising ships of such limited fighting power as the ‘Monarch’ We 
think, however, that a class of vessel in many respects resembling the ‘ Monarch,’ 
although much smaller and less costly, ought to form part of the British navy." 


In 1873 Italy was contemplating the construction of the ** Duilio” 
and ''Dandolo," large turret ships of the ‘‘ Devastation” type, 
but intended to mount four very heavy guns which were being 
constructed by Sir William Armstrong & Co., to be protected by 
armour 22 inches in thickness. It was necessary that England 
should not be behind, and the ‘‘Inflexible” was laid down. She 
was to carry four 60-ton guns in two revolving turrets, similar to 
the ‘‘ Devastation,” except that, in order to obtain right-ahead fire 
of all four guns, and to meet the objections raised by naval officers 
and in parliament against the lowness of the npper deck of the 
** Devastation” elass, the turrets were placed ‘‘ en échelon,” the fore- 
most turret on the port side and the after one on the starboard side, 
and a superstructure was erected between them along the centre of 
the ship. The belt also beyond the citadel was omitted, and a sub- 
merged armour deck, of 3 inches in thickness, replaced it at the 
ends. This deck descended forward and helped to strengthen the 
tam. The armour on the sides was to be 24 inches; before the 
ship was completed, however, compound armour had been intro- 
dueed, which allowed the thickness on the turrets to be reduced 
to 16 inches. The total weight of armour was 3155 tons. To 
enable this es to be carried, to provide stability when 
injured, and to allow all the guns to fire in line of keel, the 
breadth, which had not before exceeded 60 feet in sea-going ships 
of war, was increased to 75 feet, the utmost which existing docks 
allowed. The length was 320 feet, and the displacement reached 
11,880 tons. The horse-power was 8000, and this gave her, after 
she was launched in 1876, a speed of 14$ knots, and when fully 
equipped at Malta 13:87 knots. She is rigged asa brig. This is, 
however, only an arrangement for peace time. In consequence of 
an important question having been raised in the press and in 

arliament as to her stability in the event of the nnarmoured ends 

eing badly damaged in action, a committee was appointed, who 
reported that ‘‘it cannot be said that the armoured citadel is invul- 
nerable, or that the unarmoured ends are indestructible, although 
the character of the risk they run is different. But in our opinion 
the unprotected ends are as well able as the armoured citadel to 
bear the part assigned to them in encountering the various risks of 
naval warfare, and therefore we consider that a just balance has 
been maintained in the design, so that out of a given set of condi- 
tions a good result has been obtained." 

It was subsequently laid down in parliament, by the responsible 
minister, as a guiding principle in such questions, that in a ship of 
war there should be the greatest possible offensive power, and the 
defensive arrangements should be such as to ensure her as far as 
possible, and in equal degrees, against all the various modes in 
which she may be disabled or destroyed. From this it would 
follow that it should not be in the power of the enemy to disable 
the ship by one single blow delivered by any means at his com- 
mand, 1f this eould have been prevented by causing other defences, 
where he has not this power, to surrendera portion of their strength 
to suecour the weak part. 

Amplifying this principle, it may be said that there should be 
defence for the propelling power, for the steering power, and for the 
floating power against the gun, the ram, and the torpedo. To 
a very large extent the defence against the two last named must 
rest with the officer in command. ; but to resist them he must 
retain command of speed and steering gear. He therefore requires 
that these and his floating power should be equally defended against 
the gun, which he cannotavoid. The Brotdabils weapons, the ram 
and the torpedo, are provided against in all ships, even in the 
**Inflexible," far less than is the unavoidable weapon, the gun. The 
equality of defensive power in view of all three weapons is obtained 
by reckoning as part of the defence against the ram and the 
torpedo the skill and vigilance of the seaman. 

The “ Ajax " and ** Agamemnon” were laid down in the year the 
“Inflexible ” was launched (1876). They are of the same type 
but smaller, carrying only 38-ton guns. Of this type also are the 
** Colossus” and ** TWEEN commenced in 1879, and now (1883) 
approaching completion. They are the same length as the ‘‘In- 
flexible," but 7 feet narrower. As they are of later date than the 
*[ris" (the first war-vessel built entirely of steel), steel is 
employed almost entirely in their construction, and they have 
steel-faced armour. They are to be armed with 43-ton breech- 
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loading guns in the turrets, and four 6-inch 4-ton guns on the 
superstructure. The ** Conqueror" is another steel ship, designed 
especially as a ram, having one turret for two 43-ton guns, and 
four 6-inch guns unprotected by armour. 

The ** Collingwood," commenced in 1880, has a different arrange- 
ment. In the endeavour to increase the protection of the vital 
parts, and at the same time to increase the offensive power without 
going into extravagant dimensions, it was inevitable that the space 
to be covered should be reduced, and the armour concentrated. 
The guns being large, it was thought they would not suffer 
by being mounted ‘‘en barbette," the loading being still done 
under cover. By these means the revolving turrets were got rid 
of, and the eitadel was no longer required to protect the loading 
apparatus. By placing the barbette towers some distance apart it 
beeame possible to mount several broadside guns, not indeed 
protected from the front, but sheltered from raking fire by an 
armoured screen extending from the barbette towers to the ship’s 
sides. This then is the design of the ‘‘ Collingwood” class. The 
central belt, which rises but little above the water, has 18-inch 
compound armour, the barbette towers 12-inch, and the screen 
6-inch. Communication is maintained by means of armoured 
vertical hollow cylinders between the towers and the protected 
part of the ship below, whenee the supply of ammunition is 
derived. She will mount four 43-ton guns in the towers, six 4-ton 
guns in the broadside, and numerous lighter guns. The ‘‘ Rodney,” 
** Howe," ** Camperdown," ‘‘ Anson,” aud ‘‘ Benbow” are similar 
to the ‘‘ Collingwood,” but they will carry 63-ton guns instead of 
43-ton. Possibly the ** Benbow” may have two exceeding 100 tons 
instead of the four 63-ton guns. 

The cruising ironclads have also continued to advance. 1n1873 
the ** Alexandra " was commenced, of the **Sultan" type. In this 
vessel four powerful guns in the central batteries fire in line of keel 
ahead, and two astern. She has thicker armour than the “Sultan,” 
and a bulkhead was placed across the main battery, cutting off the 
two foremost guns from the rest. In the same year the ** Temeraire" 
was eommenced. She differed from the ‘‘ Alexandra” in having 
barbette towers forward and aft, instead of the upper deck battery, 
the 25-ton guns mounted in them being made to descend, on being 
fired within the tower, for loading. The towers communieated 
with the protected part below by means of hollow armoured 
cylinders. She fires three heavy guns from her armoured batteries 
in line of keclahead. Then came the “Shannon,” a much smaller 
vessel, in which the water-line is protected by an armour belt to 
within 60 feet of the stem, whence a submerged armour deck 
extends forward; a bulkhead rises from the same point, which 
covers two guns firing ahead. The remainder of the guns are 
unprotected, except from right-ahead fire. She was designed for 
an armoured cruiser, capable of engaging a second-class ironclad. 
The ''Nelson" and ''Northampton" followed, but they have 
central belts and armoured decks at each end, and armour-eovered 
guns for stern as well as bow fire, with eight broadside guns between. 

In 1878, when Russia was threatening Constantinople, three 
ships then building in England were bought from the Ottoman 
Government,—the ‘‘ Delleisle" and ‘‘Orion,” belted ships with a 
central battery and a gun at each of the corners, and the ‘‘ Superb," 
broadside ironclad. At the same time the ** Neptune,” a masted 
turret ship like the ** Monarch,” building for Brazil, was bought. 

The ‘‘ Impériense " and ‘‘ Warspite,” now building, of steel, are 
the latest type of ironclad eruisers. They are like the ‘‘ Nelson,” 
but with barbette towers of the French type forward and aft and 
amidships instead of the partial battery. 

tecent ships are furnished with every appliance that modern 
science can devise to augment their efficiency and power. The 
turrets and the turn-tables of the barbette ships are moved by 
hydraulie power; the guns are loaded and worked by the same 
power, and are fired by electricity if desired. Electricity is used 
to light the batteries and the ship generally, the old fighting 
lanthorn, or indeed any other, being extinguished by the shock of 
discharge of modem artillery. The capstan, the steerage of the 
ship, the gun, the ram and torpedo, the pumps and ventilation, 
and electric light all require machinery in every direction, so that 
the ship has become a factory. A large proportion of the crew are 
relegated to the stokeholds, and but little is left that recalls the 
war-ship of our fathers. 

The ‘‘Polyphemus” is the only other vessel to be here men- 
tioned. She is hardly an ironclad ; she comes under the head of 
special ships, and is described in the Navy List as a double screw 
torpedo-ram of 2640 tons and 5500 horse-power. Her shape is 
cylindro-conical, of stcel—the part above water being covered with 
3 inches of stecl. She is intended for ramming and to use the 
Whitehead torpedo. Her only other armament is the machine 
gun. These guns are mounted in revolving towers. 

In this ship the first attempt was made 1n a sea-going vessel to 
use the locomotive boiler (working with fresh water) with closed 
stokeholes and forced draught. Mr Thornycroft and other torpedo- 
boat builders had used one such boiler in boats with great success. 
As its weight was very considerably less than the ordinary type of 
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boiler, the experiment seemed to be justified. Great difficulties 
were, however, found to attend the use of such boilers in numbers 


sufficient for a sea-going vessel, and while the experiments were in - 


wrogress it was ascertained that, by using closed stokcholes and 
n draught, the ordinary cylindrical marine boiler using salt 
water could be made as economical of weight as the locomotive 
type. The ordinary practice up to this date had required a total 
weight of machinery of about 4 ewt. for each indicated horse-power 
in a sea-going ship. The employment of forced draught, and con- 
current improvements in machinery, made it possible to get a 
horse-power in such ships with not more than from 2 to 24 cwt. 
total weight of engines and boilers, including the water in boilers 


Names of Material of 
Armoured Ships. Hull. 


Single (S.) or Brera 
Twin (T.) | Thickness in Inches. 


Screw. 


First CLAss. 
Turret Ships. 
Tnflexibler seieren 16 to 24 
Steel-faced on turrets. 
11 to 14 
10 ,, 14 
10 ,, 14 
14 ,, 18 
Steel-faced. 


Dreadnought........... óc 

Devastation.......... conn 

Thunderer.... 
*Colossus 
*Edinburgh..............- c 


Barbette Ships. 


*Collingwood ...........»- 10 to I8 


Steel-faced. 


12 to 18 
Steel-faced. 


SECOND CLASS. 
Turret Ships. 


AZAMEMNON.......0000006 Iron. T 14 to 18 
Steel-faced on turrets. 
Ajaz eesssssosossooten " m D EE) 
*Conqueror.. ....... Saxo Steel. x 83 to 12 
Steel-faced 
Iron. & 9 to 14 
” LU 8 3* 11 
" ch 10 ,, 14 
Corvettes. 
Belleisle:,....ccesesseceseos Iron. T 6 to 12 
Orion iitescscececteeeerere 5» " 1 5 12 
THIRD CLASS. 
Rigged Ships. 
SI perbe- esses eren óc Iron. S 1 to 12 
Neptune (turret) ........ Tron. Sheathed. - 9 ,, 13 
Monareh, dos Iron. ^ & SI 
Hercules... cestcoscssese-e0 3 " 6.9 
Sultan... ce reete EE e A Go 8 
Alexandra......... E 43 T. G ng 122 
Temeraire (barbette)...|Iron. Sheathed. "s 8,,11 
Nel Sonl......ccsevecererssees ” $5 6 » 9 
Northampton............. " M Gb 8 
SIMnnon-^.. cns o S: (Dos 8 
Beilerophon............... Iron. 35 6 
Penelope.........-.-:. 0022 m T. 5to 6 
*TMpTicuse...sesseeserseee Steel.Sheathed. ^ 8 ,, 10 
*Warspite (barbette).... a e Steel-faced. 
Audacionsi.. o esce Iron.Sheathed. " 6 to 8 
Invincible......... : Iron. n £18 
Iron Duke......... eee 13 ” 6 DET 8 
SWIÍISUEB cveceosecsaecteeee Iron. Sheathed. S. 6,8 
Trium pi aeaee m gj 6,8 
Special. 
Polyphemus.............. Steel. T: 2 to 3 
FOURTH CLASS. Hard steel. 
Turret Ships. 
Cyclops: soises Iron T. 6 to 10 
GOYTEOn ee ce ssecc cn o " 6 ,, 10 
Heeate 13 A 6 ,, 10 
lIydra...... euas " T ê „10 
Prince Albert..... q S 4$ ,, 10 
Scorpion............ ood " "6 4$ , 5 
AUD USCS uasa nesses crete E. 4$ , 5 
Gunboats. 
Viper... aes Iron. T. 44 
Vixen sencee -..|Iron. Sheathed. E 4i 
Miaherwitclive,sccsecsces a Tron. Hydraulle. 4i 
Firtn CLASS. 
| Rigged Ships. 
Mürrlorse: eer erum 5 Iron. S. 4} 
| Black Prince... vores 1 " i 
Achillest....-eeere es a iF " 4j 
DWinotaun.-... E ib ^ i 
Agincourt ....c..sseneeees qi n E] 
Northumberland ........ m $5 5i 
n " 4 
" - 41 
"n "n rie 
Wood i 4 to 54 
29 t 6 


and condensers. The locomotive boilers have therefore been given 
up in this ship. 


The following extract (with slight variations and additions) Strength 
from the Statesman’s Yeur-Book, 1883, gives a fair idea of the of iron- 


present position and strength of the British ironclad fleet : — 

t‘ The most important division of the navy, the ironclad fleet of war, consisted 
at the end of 1882 of 74 ships afloat and bnilding, of which number 55 were afloat 
and described as efficient for sea or for coast defence, while 3 were not strictly 
British, being built solely for the defence of the colonies, 6 were on the stocks, 
and 10 had become incfficient for naval warfare. The following is a tabulated 
list of the ‘so-called’ efficient ironclads, and of the 1ronclads still on the stocks, 
divided into five classes aceording to the strength of armour and armament and 
mode of construction! The ironclads marked wlth an asterisk were not com- 
pleted at the end of 1882.” 


Guns. Indleatcd 
Horse- 


Weight, EU 


Displace- 
ment. 


35 ,, 
35 ton and two 38 ton. 
43  ,  five89cwt. 
49 n  , 89 


" 


43 ton and six 89 ewt. 


1 
n 


Four 63 


6 Four 38 ton and two 89 cwt. 6,000 8,500 
6 m oc m BD RE w 6,000 8,500 
6 Two 43  , fonrsd ,, 4,500 6,200 
4 » B a wO y 4,600 5,440 
4 20 qp € py 3,060 4,010 
2 25 ton. 2,810 4,910 
4 25 ton. 3,200 4,870 
4 QN 4,040 4870 
16 18 ton. 6,580 9,170 
6 Four 38 ton and two 12 ton. 8,000 9,310 
7 Four 25 ton, two 12 ton, and one 61 ton. 7,840 8,320 
14 Bight 18 8028, OHIO 6,750 8,680 
12 Eight 18 ton and four 12 ton. 1,720 9,290 
12 Two 25 ,, ten 18 , 8,610 9,490 
8 Fonr 25  ,, four 18 , 1,920 8,540 
12 »p 48 |, “elehtlZee, 6,640 7,630 
12 els: oN WEISE 6,070 7,630 
D Two 18  , Bevenl2 , 3,370 5,390 
15 Ten 12 ,, five 6), 6,520 7,550 
11 Eight 9  ,, three 40-pounders, 4,700 4,470 
10 Four 18 ,„ six 89 cwt. 8,000 7,390 
10 n US y w 8987 8,000 7,390 
18 Teng 12 7 elght 22 ,, 4,830 6,010 
14 EUN ww ALS 4,830 6,010 
14 ~ DN. HM 4,270 6,010 
18 » 2 „ Xeno» & 4,910 6,910 
14 n R gy four 71 ,, 5,110 6,640 
S. Machine guns only. 5,500 2,640 
4 18 ton 1,660 3,480 
4 180 1,670 3,480 
4 MS 1,750 3,480 
4 T3. 1,470 3,480 
4 IG n 2,130 3,880 
4 D 1,450 2,750 
4 JS o 1,450 2,750 
4 Two 6} ton and two 24-pounders (howitzers). 700 1,230 
4 » 161275; OWN ^ 740 1,230 
4 » 6 » » 24 » » 780 1,280 
32 Four 9 ton and twenty-eight 63 ton. 5,270 9,210 
28 ree?) » twenty-four 6} ,, 5,770 9,210 
16 Fourteen 12 ton and two 63 ton. 5,720 9,820 
17 12 ton. 6,700 10,690 
17 oP 6,870 10,690 
27 Seven 12 ton and twenty 9 ton. 6,560 10,780 
18 Two 9 ,, sixteen 6j, 3,260 6,710 
18 an B m 61 ,, 3,350 6,710 
16 E 9 » fourteen 64 ,, 2,540 6,270 
16 ^" 9 * " 65 1 2,430 6,270 
18 Two 12 ton, fourteen 9 ton, and two 63 ton. 6,700 7,840 
12 9 ton. 3,950 6,190 


1 The elassitication is without authority, and 1s open to question. 
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There are three other 18-ton turret ships of the fourth class, viz., 
the ‘‘ Cerberus,” belonging to the Victorian Government, and 
stationed at Melbourne, and the “Abyssinia” and '* Magdala,” 
belonging to the Indian Government, and stationed at Bombay. 

From the experience of the American eivil war and the cruise of 


armoured the ** Alabama” was born the modern type of cruiser, the object 
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of these being to overtake and capture the cruisers of the enemy 
and to destroy his commerce. It is not supposed that they would 
be charged with a convoy. 

The “Ineonstant,” commenced in 1866, was the first of this class. 
With a view to retain the advantages of copper sheathing in eom- 
bination with the iron construction which was necessary in so long 
a ship, she was built of iron, of 5782 tons displacement, cased with 
wood in two thicknesses, and eoppered. She was heavily armed, 
and attained a speed of 16 knots at full power. Her coal supply 
would last two and a quarter days at this speed, but it sufficed 
without the use of sail for forty-one days at 5 knots an hour. The 
‘* Active” and ‘‘Volage” were laid down at the same time on a 
reduced seale, and their speed was 15 knots. The ‘‘Shah” and 
‘‘Raleigh,” commeneed in 1870, were of the same type as the 
** Inconstant," while the ** Boadicea," ** Bacchante,” and **Euryalus" 
were of intermediate type, 4140 tons displacement. They were all 
built of iron and cased with wood and sheathed. 

The ** Iris" was commenced in 1875. She is remarkable as the 
first war vessel constructed entirely of steel. Sho was intended 
for an armed despatch vessel, and in order to obtain the highest 
speed it was imperative to usc the lightest, or, in other words, 
the strongest, material in her construction. There was at this 
time, moreover, a great difficulty in getting uniformly good iron 
even at extravagant prices. On these grounds a mild steel was 
employed, which enabled her designers to put 7700 horse-power 
into a hull with a load displacement of only 3730 tons, and to 
attain the speed of 18:572 knots, with a length of only 300 feet. 
The sister ship, the ''Mereury," did even more, realizing 18:876 
knots, or nearly 22 miles an hour. 

The “Comus” was the first of nine vessels built in 1879, and called 
the C. elass from the initial letter of their names. They have iron 
or steel bottoms, cased with wood, and iron or steel frames and 
internal fittings. The engines and boilers are protected by a 14- 
inch steel deck over them, as well as by the coal as much as possible. 
They are smaller than the ‘‘ Active” class, and are intended for 
foreign service. They are variously armed ; the ** Canada ” carries 
ten 6-inch gunsonthe broadside, The twoforemost ones are mounted 
on central pivot carriages on sponsons or projections from the side. 
By this method they each cover half the horizon. The ‘‘Calliope” 
and “Calypso” are building on a somewhat larger scale. They will 
mount four 6-inch guns on sponsons, two forward and two aft, with 
ten 5- or 6-inch guns between them on the broadside. All are 
coppered. 

There are six of a class called the ‘‘Gems,” of which the ** Ruby " is 
the type. They are composite vessels, with iron frames and wood 
planking, and sheathed with copper. 

The next is a new class, built entirely of steel on the lines of the 
**Tris," and described as second-class cruisers. All this class have 
twin screws, and their armaments are arranged in a similar manner to 
that of the “Calliope,” and inan open battery. The ‘‘Leander” of 
this class is of 3750 tons, 5000 horse-power, carries 700 tons of coal, 
and will have a speed of 16 knots. 

The ** Mersey ” is rather smaller, being of 3550 tons, but she has 
500 horse-power more, and is expected to steam 17 knots. She 
will mount fourteen 6-inch guns, and has a covered battery. 

All the above-named vessels are protected by a steel turtle-back 
deck. Inthe '*Mersey" class this deck will be carried through- 
out the length. They will have the Whitehead torpedo and two 
second class torpedo boats. 

There are, besides, numerous sloops and gun vessels, chiefly com- 
posite, The floating gun-carriages of the ‘‘Staunch” type, designed 
by Mr Rendel in 1867 to carry an 18-ton gun, are small, low, mastless 
boats, with a speed of about 8 knots. "The gunboats forming the 
** Mosquito " fleet in 1854 have mostly disappeared. 

The accompanying table gives a list of English unarmoured 
ships. The vessels named in italics have a protecting deck—the 
"^ Mersey,” *' Severn,” and “Thames” throughout, the others over 
machinery and magazines. 

Materials of Construction, —llenceforward we have a new depar- 
ture as regards the materialforshipsof war. As the iron displaced 
the wooden walls, so now steel is displacing iron. All the new 
ships, whether armoured or not, are of steel. 

A remarkable economy in eost has been effected by these means. 
The steel is so uniform in quality, and the manufacture is so precise, 
that there is fair competition, and therefore a nearly uniform rate 
all over the country, and this rate is only one-half of what was given 
for iron for the royal doekyards when the “Iris” and “Mercury " 
were commenced. At that date (1875) the coutract price of 
Admiralty plates of a standard size was over £20 per ton. Iron 
plates supplied to the same specification, but not subject to tests, 
were supplied by different makers at prices differing from each 
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English Unarmoured Ships. 


Dis- | ` E 3 f Speed 
Name. |place- i to 3 mum Material of Huli.| in 
ntes | IS E uilt, Knots.? 
ment. | power x cá 
Tons. ft. in.| ft. in. 
Inconstant..| 5,780 | 7,360 |337 4/50 3| 1868 Iron (sheathed | 16°20 
with wood). 
Raleigh......| 5,200 | 6,160 |298 0/49 0| 1873 3 15°32 
Shalinee 6,250 | 7,480 |334 8]|52 0 Re 5 16:20 
Mersey (T)..| 3,550 | 6,000 |300 0|46 O|Building. Steel. 17:00 
Severn (T)..| 3,550 | 6,000 [300 0/46 0 " i 17°00 
Thames (T)..| 3,550 | 6,000 |300 0/46 0 M T 17:00 
ANCHO, << 00.06 3,080 | 4,010 |270 0/42 Of 1869 Iron (cased). 11:97 
Amethyst...| 1,970 | 2,140 |220 0|37 0| 1873 Wood. 13:24 
Bacchante...| 4,130 | 5,250 |280 0/45 6| 1876 Iron (cased). 15:00 
Boadicea..... 4,140 | 5,290 |280 0/45 0| 1875 lron (cased). 14°70 
Briton ........ 1,860 | 2,150 |210 0/36 0| 1869 Wood. 18:313 
Canada ...... 2,880| 2,900 |225 0/44 6|Buiküng.| Stecl and iron | 13°00 
cased with wood. 
Caroline..... 1,420 | 1,500 |200 0/38 0 5 Composite. 13°00 
Carysfort.... 2,280 | 2,300 |225 0|44 6| 1878 Steel and iron | 13:00 
cased with wood. 
Calliope... 2,770 | 3,000 |235 041 ,6 | Building. " 13°75 
Calypso ...... 2,770 | 3,000 |235 0|44 6 i E 13°75 
Cleopatra... 2,880 | 2,300 |225 0|44 6| 1878 Steel and iron | 13:00 
eased with wood. 
Champion...| 2,380 | 2,300 |225 0|41 6 an 13:00 
Comus........ 2,380 | 2,300 |225 0|44 6 K 2 13:00 
Conquesi..... 2,380 | 2,900 |225 0|44 6 E D cda 
st. 
Consiance...| 2,380 | 2,900 |225 0]44 6 | Building, 5 E 
st. 
Cordelía..... 2,380 | 2,300 |225 0|44 6 m 5 13:00 
Curagoa......| 2,980 | 2,300 1225 0|44 6| 1878 ^ 13:00 
Diumond....| 1,970 | 2,150 |220 0/37 0| 1874 Wood. 12:56 
Didone 1,760 | 2,520 |212 0/36 O0 1869 5 13°50 
Drnid......... 1,860 | 2,2270 1220 0/36 0 m » 12°90 
Eelipse.......| 1,760 | 1,950 |212 0/36 0| 1867 ^ 12:90 
Emerald ..... 2,120 | 2,170 |220 0/40 Q| 1876 Composite. 13:20 
Eneounter..| 1,970 | 2,130 |220 0/87 0 1873 Wood. 18:19 
Euryalus....| 4,140 | 5,270 |260 0|45 6| 1877 Iron (cased). 14:72 
Garnet........ 2,120 | 2,000 |220 0/40 © $ Composite. 13:00 
Heroine 1,420| 950 |200 0,38 0| 1878 " 13°10 
Hyacinthe... 1,420 950 |200 0/38 0 ” n 13°10 
ünO..........| 2,240 | 1,880 | 200 0/40 4] 1867 Wood. 10°87 
Modeste...... 1,970 | 2,180 |220 0/37 0| 1873 i 12510 
OPAL Sensen 2,120 | 2,120 |220 0/40 0| 1875 Composite. 18:37 
Pylades ...... 1,420 | 1,500 |200 0,38 O|Bullding. io 13:00 
Rapid... 1,420 | 1,500 |200 0,38 0 d ” 13:00 
ROC essene 3,460 | 4,960 |270 0,43 6| 1874 Tron (cased). 14:53 
Royalist... 1,420 | 1,500 |200 0|38 0O|Building. Composite. 15°00 
KUBY coo 2,120 | 1,8530 |220 0/40 0] 1876 ” 12:28 
Sapphire.....| 1,970 | 2,360 |220 0/387 0| 1874 Wood. 13:28 
Satellite ..... 1,420 950 |200 0|38 0| 1879 Composite. 13310 
Tenedos......| 1,760 | 2,040 |212 0|36 0| 1870 Wood. 12:80 
'"halia.......] 2,240 | 1,600 |200 0/40 4| 1869 b 1114 
Thetis........| 1,860 | 2,270 |220 0|36 0| 1871 "^. 13:39 
Tourmaline, 2,120 | 1,970 |220 0/40 0| 1875 Composite. 12°62 
Turquoise...|2,120 | 1,990 |220 0/40 0| 1876 d 12:32 
Volage.......| 8,080 | 4,530 |270 0|42 0| 1869 Irou (cased). 15:08 
Iris (T)....... 3,730 | 7,000 |300 0|46 O| 1877 Steel. 18:00 
Mereury (T)| 8,730 | 7,000 |300 0146 0! 1878 " 18:00 
Leander (T)| 3,748 | 5,000 |300 0/46 0] Building. ” 16:00 | 
Phaeton (T) | 8,748 | 5,000 |300 0/46 0 e » 16:00 
Areihusa(T)| 8,748 | 5,000 |300 0/46 0 5 oi 16:00 
Amphton(V) 3,750 | 5,000 |300 0|46 0 m i 16:00 
Scout (T)..... 1,430 | 3,200 |220 0|34 0 ^ ^" 16°00 
Albatruss....| 940 810 |160 0|31 4| 1873 Composite. 10°51 
"Uer codon 1,240 310 |160 0|31 11; 1856 Wood. 1:68 
Cormorant..| 1,150 950 |170 0|36 0| 1877 Composite. 1131 
Daring........ 940 920 |160 0|31 4| 1880 n 10°64 
Dragon ...... 1,140 | 1,010 |170 0|36 0| 1878 ET 1152 
Dryad «| 1,620 | 1,570 |187 0|36 0| 1866 Wood. 11°87 
IDR e. 940 | 1,010 |160 0/31 4 1873 Composite. 11°30 
Espiegle......| 1,137 900 |170 0|36 0] Building. eh 11:50 
Fantome.....| 940 970 |160 0|31 4 1873 o 11:06 
EANN aiee 1,050] 480 |160 0|31 10| 1856 Wood. 9:36 
Flying Fish.| 940 840 |160 0|31 4| 1873 Composite. 10:96 
Gannet.......| 1,130 900 |170 0|36 0| 1878 T 11:53 
Kingfisher...| 1,130 900 |170 0/36 0| 1879 33 11:60 
Miranda. 1,130 900 |170 0/36 0 " o 11:50 
Mutine .......| 1,137 900 |170 0|36 0| Building. 5 12:00 
Osprey .......| 1,130 | 1,010 |170 0|36 O| 1876 » 11:20 
Pegasus...... 1,130 970 |170 0,36 0| 1878 S 11:47 
Pelican.......) 1,130 | 1,060 |170 0/36 0| 1877 5 11:60 
Penguin... 1,130| 760 |170 0,36 0| 1876 " 10:00 
Sappho....... 940 880 |160 0|31 4 1873 rae 10:59 
Wild Swan..| 1,130 800 |170 0/36 0| 1876 Composite. 10:35 
Enchantress) 1,000 | 1,320 |220 0/28 2| 1862 Wood. 11:02 
Helicon ...... 1,000 | 1,610 |220 0/28 2| 1665 * 13:05 
Vigilant......] 1,000 | J,810 |220 0/28 2| 1871 S 13:27 
TIceln eee 6,100 | 1,760 |391 74) 38 91 leer Iron. 11:70 
in 1878 
Vesuvius(T) 244| 390 | 90 0/22 0| 1874 u 971 
Bittern (T) 3| 805 850 |170 0/29 0| 1869 Wood. 10°70 
Algerine4...| $835 810 |157 0/29 6 1880 Composite. 10:50 
Flirt (T) $....| 603 530 | 155 0 | 25 0| 1867 E 9°68 


l Those marked (T) have twin serews, The ‘‘ Enchantress,” “ Helicon,” and 
* Vigilant” have paddles, i 

2 These are speeds at measured mile, at iload draught of water, either ascer- 
tained or estimated, 

3 In this class, of tonnage 805, there are 3 gun-vessels. 

1 In this class, of tonnage 720 to 950, there are 16 gun-vessels. S 

5 In this class, of tonnage 603 to 756, there are 9 gun-vessels. There are 74 


gunboats of tonnage from 180 to 560. 
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other by more than 100 per cent., according as the makers and the 
particular brand were supposed to have credit in the market. The 
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to the enormous cost of the mail packet service, and appointing Mail 
a committee to consider the whole question. Among other things contracts, 


steel now in use is absolutely faultless as to surface, stronger and 
more ductile than iron, and very uniform in quens. That actually 
employed in the “Iris” and * Mercury," being a new material 
(Siemens-Martin of special quality), was no eheaper than the 
highest quality of tested iron. Since then the extension of its 
use in all directions has brought it down to half the price given 
at first. Siemens-Martin and Bessemer steel are now employed 
almost indifferently. Between 1866 and 1876 only three small 
vessels were built of steel in the United Kingdom. It is now 
employed in all the shipbuilding establishments iu the country. 
In this case the royal navy gave the start, and private shipbuilders 
followed, in a most important change in the use of materials of 
construction. 

The use of stecl in the navy has not been confined to shipbuild- 
ing. The guns took it up first for internal tubes, and now the 
whole gun is built of it. The armour has also adopted it, wholly 
or in part. In England a steel face is cast upon an iron back, 
the steel being about one-third of the thickness of the plate. The 
hard face has been found very efficacious in breaking up the attack- 
ing projectiles. It has been found by experiment, for example, 
that flat plates of compound armour 12 inehes thick are more 
effective against iron and steel projectiles, fired normally, at high 
velocity, from a 9-inch gun, than plates of iron 14 inches thick. 
Dut the most important point gained is that it has become impos- 
sible for iron shell to perforate armour as shell. The hard face of 
the armour breaks the shell to pieces. 


it is said in these instructions :— 


“In reviewing the purposes and stipulations of the contracts, the committee 
will have to consider and report whether they can learn either that the prospect 
of a reserve of ships of war, which was at one time confidently entertained, has 
been realized in any sensible degree under these costly arrangements, or 
whether there is any probabillty that it can be realized hereafter compatibly 
with the paramount purpose for which the packets have been constructed, viz., 
that of postal vessels. On this point the committee will consult a report which 
has been presented to the Board of Admiralty by à committee of naval and 
artlllery officers. 

“It will also be their duty to observe what provisions have been inserted In 
the contracts to secure the sufficlency of the ahips for the purpose of naval war- 
fare; to ascertain whether the stipulations have been carefully fulfilled; 
whether, in any cases where they have not been so fulfilled, permission to waive 
them has been regularly songht and obtained from the proper department of tho 
Government; and whether, in consideration of such non-fulfilment, there has 
been any adequate remission, or any remission, of the price which the state 
engaged to pay, not for postal service merely, but for the double purpose of 
postal service, together wlth a reserve ferce in aid of the royal navy.” 


In July 1853 the committee reported :— 


‘The question which appears to us first in the order of consideration is, 
whether it is desirable to simplify such contracts as may in future be made, by 
omitting from them all provisions which do not dlrectly bear upon the efficiency 
of the postal service. In arranging the terms of these contracts, the Govern- 
ment seized the opportunity of requiring that the vessels should be constructed 
In à manner that would render them as serviceable for national defenee in war 
assteam packets belonging to the crown would have been if employed in their 
stead. A provision to this effect was first inserted in the contract with the 
Royal Mail Company in 1810, and in most of the existing contraets stlpulations 
are to be found, requiring that the vessels should be of a construction and 
strength fit to carry such an armament asthe Admiralty may think proper. 
In several eases they must be built of wood, and not of iron; and there are 


2 . WM | : : ge some contracts which confer on the Admiralty the right of taking the ships at a 
Mercau- Mercantile Marine. —There has never been a time in British naval | TP when it iwi be (iguekel datasets (ioe: 

tile i history when the merchant service has failed to supply ships and ‘The surveyor's report upon most of these vessels, as regards thelr fitness for 
marine. men for the national defence. For some years prior to 1853 it was | war purposes, is in the following terms :— Not fitted for armament, but capable 


the practice to insert in mail contracts clauses providing for the 
armament of the steamships employed in mail service. 

Towards the end of 1852 a report was presented to the Board of 
Admiralty by a committee of four officers on the question of armin 
the mail contract steam-packets belonging to the Peninsular an 
Oricntal and Royal West India Mail Paeket Companies. Their 
recapitulation of their report is as follows :— 

“That the two companies have 53 vessels (23 of iron); that 16 
ply between Southampton and foreign ports ; that 5 on an average 
are always at home and fit for sea; that 8 may be rendered available 
for war purposes on an emergency, if they ean be spared from the 
mail packet service within different periods extending altogether 
over sixty-six days; that they would not make efficient substitutes 
for regular men-of-war; that they might be fitted for armed packets 
and armed troop-ships ; that it would be prudent in future that 
the fittings be exeeuted beforehand ; that the fittings necessary to 
the nature of proposed armaments (ineluding magazines and shell- 
rooms) would eost from £600 to £800 for first and second elass 
vessels, if attended to while a vessel is in progress of building or 
undergoing a large repair, and proportionally less for smaller vessels; 
that guns of such calibre be used as are common in the royal navy 
(viz., 8-ineh guns of 65 ewt., and 32-pounders of 42 ewt.),' to faci- 
litate the supplies and render fittings and ordnance stores transfer- 
able from ship to ship; that a store of guns be kept at the port of 
Southampton (or Portsmouth), with a proper proportion of ordnanee 
and gunners' stores laid apart ready for an immediate call; that it 
would be advisable to introduce a clause in the contracts giving 
the Admiralty a right of pre-emption, and possibly to prevent their 
sale (but with permission) to a foreign power." 

In a second report from the same committee, dated March 1853, 
upon the British and North Ameriean, the Pacifie, the General 
Screw, the Australian, the South Western, and the African 
Companies, the report is summed up in thestatement that out of 91 
vessels—belonging to eight distinct companies—employed in mail 
contracts, there were only 16 which could be made available on an 
emergency for auxiliary war purposes. Iron vessels were excluded 
from those which might be considered available ‘‘on account of 
the material used in their construction,” but the committee does 
not state why the material was considered unsuitable. 

To go into the reasons influencing their decision would make it 
necessary to refer to the experiments and the scientific and political 
controversies which had then been going on for ten years. During 
this time it had been decided to create a war navy of iron ships; 
the ships were commenced ; then it was attempted to stop the 
building of them, but without success ; they were then transformed 
into troop- and store-ships. Of two great parties, one contended 
that iron had been proved to be unfit for fighting ships, and the 
other that there had been no such proof, and that 1n the end wood 
must be given up. 

The officers composing this committee appear to have agreed with 
the former party ; and they do not seem to have thought it necessary 
to*give any reason for their rejection of all the large and fine ships 
employed in the mail service which, at some small expenditure of 
money, were suitable for receiving an armament in every partieular, 
except that they were built of iron. 

In March 1853 a Treasury minute was issued calling attention 


of carrying guns when so fitted.’ This report accords with the opinion expressed 
by the committee of naval and artillery officers upon the vessels which have 
eome under their notice. It appears, however, from the statements of that 
committee that, although the packets they have examined are for the most part 
of sufficient strength to carry and fire a certain number of guos, the expense of 
the alterations which would be neeessary before they could be got ready for 
service would be very eonsiderable, and that, even when such alterations had 
been made, the efficiency of the vessels would be very small in proportion to 
their size, and that they conld not encounter hostile vessels of equal tonnage 
withont endangering the honour of the British flag. 

“With reference to future contracts, we are decidedly of opinion that no ex- 
pense should be ineurred for the sake of imposing conditions for giving a military 
character to the postal vessels, We believe the imposition of such conditions to 
be a measure of false economy. Should a war suddenly break out, the imme- 
diste demand for mail steamers would probably be greater than ever, and it 
might be exceedingly inconvenlent to withdraw them at such a time from their 
legitimate use for the purpose of arming them for battle. Moreover, the high 
charge for the packet service has been borne with the greater readiness, because 
it has been supposed by some to include a provision, of large but unknown 
amount, for the defence of the country ; while, on the other hand, the naval 
estimates have sometimes been complained of as excessive, on the ground that 
the force provided for was in additlon to the large reserve of postal war steamers. 

* We accordingly reeommend that for the future the contracts for the convey- 
anee of the mails should be wholly free from stipulations of the nature we have 
been describing, though it may be desirable in some eases to retain the power in 
the Government to take possession of the vessels in the event of national 
emergency.” 

They add :—" An erroneous impression appears to have prevalled among the 
public as to the efficiency of our postal steamers for direct purposes of warfare. 
We do not believe that those who are charged with the direction of the military 
affairs of the country have ever regarded them as likely to be of any great service 
in an engagement, but their advantage as an auxiliary foree will be very consider- 
able, They will be available, in the event of the breaking out of hostilities, for 
the rapld conveyanee of despatches, of specie, and, to u certain extent, of troops 
and stores. Their speed will be sncli as probably te seeure them from the risk of 
capture, and will render them highly valuable for procuring intelligence of hos- 
tile movements. They may also be expected to furnish queen's ships with men 
trained to steam navigation, and possessing an amount of local knowledge whieh 
cannot fail to be valuable in several ways. 

“ Again, it is not only In a military sense that rapidity of communication 
between all parts of the British empire tends to inerease its security. While the 
mother country continues to exercise any control over the proceedings of the 
colonies, the inconveniences attending the delay of correspondence are severely 
felt, and speedy cominunieatlon is of the highest consequence to the preserva- 
tion of satisfaetory relations between them.” 


Within the last few years all references to armament or fitness 
for warlike services have disappeared from the mail eontracts, but 
there has been in some of them a elause providing that the Admiralty 
may in cases of great public emergency charter vessels of the 
company at rates to be agreed on, but in case of diflerence as to 
such rates, or damages consequent upon such purchase or hiring, 
the same is to be settled by arbitration. 

Sinee 1852, when the committee refused to aceept vessels built 
of iron, many changes have taken place. There are no wooden 
mail steamers left : iron or steel has completely displaced wood as a 
material of construction for such purposes. The great development 
of incendiary projectiles in war, such as percussion shell, red-hot 
shot, and hollow shot filled with molten iron, not only led to the 
adoption of iron armour, and thus incidentally to iron frames and 
skin as well, but showed also that wooden ships would be rapidly 
set on fire in an action. In the ironclad ship the objection raised 
to iron for the structure of war ships, viz., that the plating and 
riveting could be driven out in numerous and dangerons fragments 
by projectiles, does not hold. The experiments on the **Simoom ” 
targets (1849-51) were doubtless in the minds of the officers who 
made the reports referred to above, and they must not be forgotten. , 
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The number of men and boys actually employed in 1880 in Mercan- 
registered British sea-going vessels was nearly 200,000, of which tile 
nearly 12 per cent. were foreign and the rest British. personne; 
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There are now many ships for fighting purposes built with iron 
frames and iron skin, and without armour; but in most of these cases 
there is stout wooden planking wrought over this iron skin, with 


Declara- In 1856 a most important event occurred seriously affecting this | was afterwards driven out. The guns gradually increased in weight 
tion of question, viz., the signing of what is known as the Declaration of | up to the 12-inch 38-ton gun and 16-inch 80-ton gun. In 1876 the 
Paris. Paris, a sort of rider to the treaty of Paris of March 1856, by which | 80-ton gun was fired with a projectile of 1700 1b and a charge of 
declaration it was laid down that, “whereas it was formerly legal | 425 Ib at a target composed of four 8-inch iron plates with 5-inch 
to grant royal commissions to private owners to equip, arm, and | intervals filled with teak, and perforated it. The charge of this 
man private cruisers, to capture the commerce of the enemy for | gun was afterwards increased to 450 Ib of prismatic powder. 
their own profit, this shall no longer be legal; that, while the In 1873 the advantage of an increased diameter of the powder 
cruisers of the state may capture and destroy private ships be- | chamber was recognized and adopted in the 38-ton gun, but in 
longing to subjects of the hostile state, they may not, as of old, | order to utilize this chamber in a muzzle-loading gun the cartridge 
search neutral ships in the open seas to discover and confiscate | had to be made small enough to pass through the bore and after- 
hostile property contained in them, but only to verify their right | wards expand in the chamber. This involved an awkward cartridge. 
to fly the neutral flag, and to discover and confiscate property | Breech-loading obviated this difficulty. The use of slow-burning 
held to be contraband of war, destined for ports of the enemy." powder required a considerably increased length of bore, and made 
This was in fact a ratification in perpetuity of an order in council | muzzle-loading exceedingly difficult. Breech-loading also offered 
of the 25th of March 1854, by which, on the outbreak of war with | greater facility for closing the windage of the shot. These causes 
Russia, Great Britain consented to ‘‘ waive her maritime rights " -— led to a return to breech-loading. The system adopted is the 
and allow enemies’ goods to be carried iu neutral bottoms without | French intercepted screw. The plan of reinforcing the steel tube 
liability to seizure. by wrought iron coils has been abandoned, and the approved system 
All the parties to the treaty of Paris agreed to this declaration, | of construction is a steel tube, supported by a steel breech, which 
and the rights it confers on neutrals are rights now common to all | takes the breech screw and extends to the trunnions, reinforced by 
the European powers. Under its operation neutrals would doubt- | one or more layers of steel hoops shrunk on. These guns throw an 
less insist on exercising for their own profit the right of carriage | clongated projectile of about three and a half calibres of the bore in 
into and out of those ports of a belligerent which were not effectively | length, with a charge nearly half the weight of the shot, which gives 
blockaded by the enemy. Privateering being abolished, so far as | a velocity approaching 2000 feet per second. The powder pressure 
the European powers are concerned, each maritime uation would | (17 or 18 tons on the square inch) is no higher than it used to be, 
seek, on the outbreak of war, to incorporate into the state navy | but is longer sustained. A few only of these guns are yet afloat. 
the fastest and most powerful merchant ships it could obtain. Boats’ guns are similar in type, but of solid steel. The projectiles 
Each war navy would become strengthened by the addition of | are the Palliser chilled shell, or cored shot; the common shell, 
merchant ships capable, at whatever risk to themselves, of mount- | which contains about one-tenth of its weight of powder ; the shrapnel 
ing guns, of ramming, and of employing the torpedo. By this | shell, which contains bullets and a small charge to liberate the 
means the naval power would depend, not only on the strength of | bullets; and the case shot, which isa thin case containing small 
the war navy, but also upon the strength and excellence of the | shot for short ranges. s 
national mercantile marine. For this purpose only the fastest These guns will be made of all calibres and weights. Those 
ships would be useful, and all the rest would falla prey, in any | already tried are the 12-inch 43-ton, 10:4-inch 26-ton, 92-inch 18- 
encounter, to the fast ships in the hands of an enemy. ton, 8-inch 11-ton, 6-inch 4-ton, 5-inch 36-ewt., 4-inch 22-ewt. 
The great importance attached to the possession of such fast ships The Gatling gun is ten-barrelled revolving. It throws bullets of 
may be seen from the figures given below. the same size as the rifle. An improved feed has just been tried, and 
British registered merchant ships, sailing and steam (38,939)—esti- Tons. with it the gun is capable of discharging 1000 rounds a ininuto. 
mated gross tonnage in 1880...,....... «sese 10,200,000 | To guard against the attack of torpedo boats a rapid-firing gun of 
Of this the proportion of steamers (6903) was 4,400,000 | sufficient power to penetrate their sides was necessary, and for this 
At the same date the whole number of British ships built and | purpose a four-barrel gun, invented by Mr Nordenfelt, was adopted, 
building having an average ocean speed of 12 knots and upwards | and is now supplied to all ships. Quick-firing 6-pounder guns are 
did not exceed 400; and ships of this speed built and building for | now under trial capable of firing shot or shell. 
all other maritime powers taken together did not reach 100. The Cost of the Navy.—Sir Thomas Brassey says, ‘‘ In considering the Cost of 
only powers possessing such ships were France, Germany, Holland, | general question of our naval expenditure, it is necessary, in justice the 
Spain, United States, Italy, and Belgium. to those to whom its administration has been entrusted, to look navy. 
Between 1875 and 1882 the number of English merchant steamers | back over a series of years, and to compare the fluctuations in that 
of 13 knots ocean speed and upwards increased from 25 to 65, of | expenditure with the growth in the value of the trade for the 
14 knots and upwards from 10 to 35, and the maximum speed rose | protection of which our navy is maintained. In the year 1858-59 
from 15 to 17 knots. the effective expenditure for the navy was £7,106,100, and non- 
Ad- Since 1875 the Admiralty have been engaged in forming a list of | effective £1,334,000. In 1870-71 the effective expenditure was 
miralty all ocean-going British ships which, being reasonably divided into | £7,308,000, while the non-effective had increased to £1,705,000. 
list. compartments, might be armed in the event of war. The number | The estimates for the ensuing ycar (1881-82) provide for an effective 


the express object of obliging projectiles passing right through the 
ship to punch a hole in the side by which they pass out, instead 
of driving off masses of plating by the breaking of the rivets. There 


Sir Thomas Brassey estimates that there are in the British 
mercantile marine 407,000 seamen, exclusive of men in British ships 
in the colonies and abroad. The total number includes— 


can be no doubt also that plates are better, and riveting is sounder Masters and mates, certificated........sscccccesssssecsesrsessccoereeess 88,200 
now, than they were apt to be twenty yearsago. The iron ships in " FEUnOUCUItificated........ eene enn enennnn ttes 10,000 
the merchant navy have not this protection. It is diffieult to Fishermen cooecccobononcOdoOOOQOOODEOOROCEEEEEE a a 150,000 

: : . . (DONET SETO Theon e r 151,000 
estimate the precise gravity of the defect, but there is no doubt NONEM VL Luuesesecrecrererceerasoso? 14/000 
that it is sufficiently important to make proper division into com- TS IRR GST R cncencoggcnocencr uC COOOL EEE EOD Ea TEE EEE 11,000 
partments imperative, so as to give time to cover a damage in the [E5356 TOTO E LS nooooccooccocono EEO EE EEE EEE 13,000 


side under water. But, unfortunately, a proper subdivision into 
compartments, of which the divisional bulkheads rise a sufficient 
height above the water, is very rare in merchant ships, even in 
mail steamers. If the compartments are so large and the tops of 
the bulkhead so low that, by filling a compartment, the top of the 
bulkhead is brought below the level of the water outside the ship, 
the loss of the ship is inevitable. Moreover, these ships are, as a 
rule, very narrow in proportion to their displacement, and their 
risk of foundering, by the filling of a compartment, is thereby 
greatly increased, because a uarrow ship loses its stability rapidly 
under these circumstances, and will turn over. 

Another disadvantage is the height of the engines and boilers. 
In ships of war of the size of the mail steamers, and indeed in 
nearly all, of whatever size, the engines and boilers are kept below 
the water, and fairly out of the reach of shot. But in modern 
mail steamers the engines are worked with their cylinders standing 
some feet above the load water-line. The advantage of this arrange- 
ment, in point of economy of working, is very great, but it involves 
serious risk in a fighting ship. 


on this list having an average ocean speed of 12 knots and up- 
wards is, in 1883, 112, with a total gross register tonnage of 
451,470 tons. 


Naval Guns.—From time immemorial smooth-bore guns in cast 
iron, or bronze for the smaller calibres, had been used for throwing 
spherical shot with charges not exceeding one-third the weight of 
the shot. 

The first use of rifled guns in the navy was in 1859-60, when Mr 
(now Sir William) Armstrong’s breech-loading 40-pounder and 100- 
pounder guns were issued to the service. The elongated shot or 
shelland eartridge were entered from the rear, through a hollow 
screw. <A breech piece in which the vent was formed was dropped 
through a slot in the breech of the gun, and, being tightened up by 
the hollow serew, closed the bore. The projectile was coated with 
lead to take the polygroove rifling. It fired much more accurately 
than the smooth-bore; but in 1863, the method of closing the 
breech having proved inefficient on service in Japan, the manufac- 
ture was discontinued. 

In 1865 muzzle-loading guns were adopted, built on Armstrong’s 
principle of welded wrought-iron coils round a steel tube, rifled on 
the ‘‘shunt” principle, in which a studded projectile was rammed 
down grooves in the bore, rather deeper than those by which it 


expenditure of £8,434,000, while the non-effective expenditure 
amounts to £2,063,000. If we compare the expenditure of the 
army in the same interval, we find that the effective expenditure 
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has grown from £9,237,000 to £12,797,000, with an increase of 
half a million in the non-effective expenditure. 

‘ The increase in the foreign trade and tonnage of our merchant 
navy has been out of all proportion with the increase in our naval 
expenditure. The total tonnage of British merchant ships was 
5,711,000 tons in 1860, 7,149,000 tous in 1870, and 8,462,000 tons 
according to our last returns. Reckoning the carrying power of 
steamships as fourfold that of sailing ships, we have half the 
mercantile tonnage of the globe. 

* Germany, with a mercantile tonnage of 1,129,000, spends 
£890,000 on the maintenance and construction of her fleet. 
France, with 976,000 tons of merchant shipping, expends £2,893,000 
on building and repairs, and employs 26,000 workmen in her dock- 
yards. England, with an excess of tonnage over the French 
mercantile marine of 7 million tons, employs only 16,000 men 
in her dockyards, at an expenditure, under votes 6 and 10, of 
£3,323,000. With these figures before us, it cannot be said that 
England is leading the way in an aggressive policy, or in the 
direction of extravagance.” 

Comparative View of Navies.—A comparison of the 
matériel of modern navies would be very misleading if it 
* only took into account the number and power of the regular 
ships of war, because for some important services there is 
but little difference between the value of the ship built 
for war purposes and of that only adapted to such pur- 
poses at need. The increasing vulnerability of the ship 
of war, however carefully built, to weapons which the 
adapted merchant ship can employ is one of the most 
notable features in the modern aspect of maritime warfare. 
The statesman who desires to estimate the naval resources 
of empires or states will need to consider the quality and 
extent of their mercantile marine in fast steamships and 
trained men as well as the number and efficiency of their 
regular ships of war, and their actual war personnel. A 
comparison limited to armoured or ironclad ships is vitiated 
by the defect that it does not account for the protection 
afforded to what are called unarmoured ships by other 
means than that of armouring their sides. This is fast 
becoming so considerable that a new term has been intro- 
duced (protected ships) to distinguish such vessels from 
ordinary unarmoured fighting ships. 

The fairest available approximate measure of the power 
of the ships is their displacement or total weight. It 
always represents power of some kind, although in many 
cases the distribution of the various elements of power in 
the ship may be badly suited for many phases of war. 
Taking this as a measure, and reckoning, not only com- 
pleted or practically completed ships, but also those in 
various stages of building, the maritime powers named 
stand as follows, first as to tonnage of armoured ships, 
secondly as to unarmoured ships, and thirdly as to both 
taken together :— 


Tons Displacement. 


Armoured, | Unarmoured. Total. 


Franée i.n serene 425,000! | 291,000 716,000 
Italy. 127,000 70,000 197,000 
Russias ES 105,000 72,000 177,000 
Germany e E 104,000 74,000 178,000 
United States TS 73,000 38,000 111,000 
Turkey... 752 7 67,000 T e 
Austria. OE 60,400 32,600 93,000 
Spain........- 2 GC LLL 36,000 85,000 121,000 
Holland ....——— EE 35,600 S So 
Brazil... ERE 29,400 14,200 43,600 
Denmark esce.. eee E 27,900 16,800 44,700 
Sweden and Norway ......... 16,600 ss m 
Chinas... EE 14,800 

Japan... ERES 10,200 Ne is 
Chili... ter CETTE 9,000 7,000 16,000 
Argentine Republic........... 7,300 5,700 13,000 
Greece. co neuen 4,100 8,500 12,600 
Portugal... EE 2,500 T Soc 


1 Of this amount 183,000 tons is built cf wood, and 155,000 is in- 
complete, 4.e., is building or completing. 
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The following facts are noteworthy in connexion with the abovo 
figures. (1) Germany, which launched her first ironclad ship in 
1864, has not launched one sinee 1880, and has not one on the slips. 
(2) The armoured tonnage launched by Italy (1876-83) is greater 
than that launehed by Germany during the same period. (3) The 
French armoured ships launched before 1873 are, with insignificant 
exceptions, built of wood. Every armoured ship the French are now 
building or completing (1883) is of iron or steel. (4) France has in 
process of construction, ùe., building or completing, an ironclad 
navy equal in pee to the entire ironelad navy of Germany or 
Italy built and building; and equal also in tonnage to all the 
completed ships in her own navy launched during the previous ten 
years. (5) France expended in building and completing ships for 
sea in 1873-77 only one-half what was spent by England in those 
years. Since 1877 her expenditure on this service has usually 
equalled, and generally exceeded, that of England. 


A general survey shows that the great cost of maintain- 
ing a regular war navy is tending to limit its production 
and employment in states which either are not wealthy or 
are obliged to maintain large armies. This must be an 
increasing tendency for the following reasons. (1) There 
is a growing necessity for high speed. Commerce increases 
its speed, and war must at least equal it. High speeds 
and fair fuel endurance require large coal supplies. The 
ship with a high speed and large coal supply is already a 
large ship. To protect such a ship efficiently with armour 
demands the highest quality of protective material over 
considerable areas. There is then a further demand for 
powerful artillery for the purpose of dealing with such 
armour in an adversary. The attack is constantly develop- 
ing new methods, and demanding not only the adoption of 
its weapons but also the creation and adoption of corre- 
sponding defences against them. So it comes about that 
nothing but a large and costly ship can take first rank in 
a regular war navy. (2) The ships so produced need high 
training in officers and men, and the costly matériel must 
be accompanied by a correspondingly costly personnel. 
(3) The warlike usefulness of such ships is narrowed per- 
petually by the rapidly increasing power of fortresses, 
aided by torpedoes and torpedo boats, to protect harbours 
and towns against both attack and blockade. It is 
narrowed also by their inability to compete in speed and 
coal endurance with ships not protected or armed. (4) 
Lastly, and more generally, the occupation of the seas by 
shipping tends to increase, for economical reasons, in pro- 
portion as human labour is divided and specialized, and 
commodities interchanged. This growth in shipping and 
in the seafaring population will reduce the significance and 
importance of the single ship of war which it has cost so 
much to produce. 


PERSONNEL OF THE NAVY. 


The personnel of the British navy is composed of two 
different bodies of men, the seamen and the marines, each 
of which has its appropriate officers. The latter body is 
the subject of a separate article (see MARINES). 

Officers.—The officers of the navy, exclusive of the 
marines, are divided into two distinct branches—the 
military and the civil. 


l. The military, or executive, branch consists of the Military 
undermentioned officers, classed in the order of their Micers. 


rank:—flag-officers, commodores, captains, staff captains, 
commanders, staff commanders, lieutenants, navigating 
lieutenants, sub-lieutenants, chief gunners, chief boat- 
swains, chief carpenters, gunners, boatswains, carpenters, 
midshipmen, naval cadets. 


Flag-officers are divided into three ranks, viz., rear- Flag- 
admiral, vice-admiral, admiral. Formerly there were three officer. 


subdivisions of each grade, according as the officer belonged 
to the white, blue, or red squadrons, but this distinction 
has been abolished (see ADMIRAL). There is also the 
rank of admiral of the fleet: such an officer, if in com- 
mand, would carry the union flag at the main. 


Captain 
of the 
fleet. 
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The civil powers and duties of the lord high admiral, or 
lords commissioners of the Admiralty, are treated of in 
the article ADMIRAL. Their military powers are more 
extensive and important. By their orders all ships are 
built, repaired, fitted for sea, or laid up in reserve, broken 
up, or sold, put in commission or out of commission, 
armed, stored, and provisioned, and employed on the 
home or foreign stations, or on voyages of discovery. All 
promotion in the several ranks emanates from them ; all 
honours bestowed for brilliant services, and all pensions, 
gratuitles, and superannuations for wounds, infirmities, 
and long services are granted by them or on their recom- 
mendation. All returns from the fleet are sent to the 
Board of Admiralty, and everything that relates to the 
discipline and good order of every ship. All orders for 
the payment of naval moneys are issued to the accountant- 
general of the navy by the lords commissioners of the 
Admiralty ; and the annual estimate of the expenses of 
the navy is prepared by them, and laid before parliament 
for its sanction. All new inventions and experiments are 
tried by their orders before being introduced into the 
service; all designs of ships must be approved by them ; 
all repairs, alterations, and improvements in the dockyards, 
and all new buildings of every description, must be sub- 
mitted for their decision before they are undertaken. 

All flag-officers, commanders-in-chief, are considered as 
responsible for the conduct of the fleet or squadron under 
their command. They are bound to keep them in perfect 
condition for service; to exereise them frequently in form- 
ing orders of sailing and lines of battle, and in performing 
all such evolutions as may occur in the presence of an 
enemy; to direct the commanders of squadrons and 
divisions to inspect the state of each ship under their com- 
mand; to see that the established rules for good order, 
discipline, and cleanliness are observed ; and occasionally 
to inquire into these and other matters themselves. They 
are required to correspond with the secretary of the 
Admiralty, and report to him all their proceedings. 

Every flag-officer serving in a fleet, but not commanding 
it, is required to superintend all the ships of the squadron 
or division placed under his orders, —to see that their crews 
are properly disciplined, that all orders are punetually 
attended to, that the stores, provisions, and water are 
kept as complete as eireumstances will admit, that the 
seamen and marines are frequently exercised, and that 
every precaution is taken for preserving the health of their 
crews. When at sea, he is to take care that every ship 
in his division preserves her station, in whatever line or 
order of sailing the fleet may be formed ; and in battle he 
is to observe attentively the conduct of every ship near 
him, whether of the squadron or division under his 
immediate command or not; and at the end of the battle 
he is to report it to the commander-in-chief, in order that 
commendation or censure may be passed, as the case may 
appear to merit; and he is empowered to send an officer 
to supersede any captain who may misbehave in battle, or 
whose ship is evidently avoiding the engagement. If any 
flag-officer be killed in battle his flag is to be kept flying, 
and signals to be repeated, in the same manner as if he 
were still alive, until the battle shall be ended; but the 
death of a flag-officer, or his being rendered incapable of 
attending to his duty, is to be conveyed as expeditiously 
as possible to the commander-in-chief. 

The captain of the fleet is a temporary rank, where a 
commander-in-chief has ten or more ships of the line under 
his command ; it may be compared with that of adjutant- 
generalin the army. He may either be a flag-officer or 
one of the senior captains; in the former case, he takes 
his rank with the flag-officers of the fleet ; in the latter, he 
ranks next to the junior rear-admiral, and is entitled to 
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the pay and allowance of a rear-admiral All orders of 
the commander-in-chief are issued through him, all returns 
of the fleet are made through him to the commander-in- 
chief, and he keeps a journal of the proceedings of the fleet, 
which he transmits every three months to the Admiralty. 
He is appointed and can be removed from this situation 
only by the lords commissioners of the Admiralty. 


A commodore is a temporary rank, and of two kinds, — Comme 
the one having a captain under him in the same ship, and dore. 


the other without a captain. The former has the rank, 
pay, and allowances of a rear-admiral, the latter the pay 
and allowances of a captain and special allowance as the 
lords of the Admiralty may direct. They both carry 
distinguishing pennants, 


When a captain is appointed to command a ship of war Captaix 


he commissions the ship by hoisting his pennant; and if 
fresh out of the dock, and from the hands of the dockyard 
officers, he proceeds immediately to prepare her for sea, by 
demanding her stores, provisions, guns, and ammunition 
from the respective departments, according to her establish- 
ment. He enters such petty officers, leading seamen, able 
seamen, ordinary seamen, artificers, stokers, firemen, and 
boys as may be sent to him from the flag or receiving ship. 
If he be appointed to succeed the captain of a ship already 
in commission, he passes a receipt to the said captain for 
the ship's books, papers, and stores, and becomes respon- 
sible for the whole of the remaining stores and provisions; 
and, to enable him to keep a proper check upon the ship's 
accounts, he is allowed a clerk or assistant-clerk. 

The duty of the captain of a ship, with regard to the 
several books and aecounts, pay-books, entry, musters, dis- 
charges, &c., is regulated by various Acts of Parliament ; 
but the state of the internal discipline, the order, regularity, 
cleanliness, and the health of the erews will depend mainly 
on himself and his officers. In all these respects the 
general printed orders for his guidance contained in the 
Queen's Regulations and Admiralty Instructions are 
particularly precise and minute. And, for the informa- 
tion of the ship’s company, he is directed to cause the 
articles of war, and abstracts of all Acts of Parliament for 
the encouragement of seamen, and all such orders and 
regulations for discipline as may be established, to be 
hung up in some public part of the ship, to which the 
men may at all times have aecess. He is also to direct 
that they be read to the ship's company, all the officers 
being present, once at least in every month. He is desired 
to be particularly careful that the chaplain have shown to 
him the attention and respect due to his sacred office by all 
the officers and men, and that divine service be performed 
every Sunday. He is not authorized to inflict summary 
punishment on any commissioned or warrant-officer, but 
he may place them under arrest, and suspend any officer 
who shall misbehave, until an opportunity shall offer of 
trying such officer by a court-martial. He is enjoined to 
be very careful not to suffer the inferior officers or men to 
be treated with cruelty and oppression by their superiors. 
He is the authority who can order punishment to be in- 
flicted, which he is never to do without sufficient cause, 
nor ever with greater severity than the offence may really 
deserve, nor until twenty-four hours after the erime has 
been committed, which must be specified in the warrant 
ordering the punishment. Ile may delegate this authority 
to a limited extent to certain officers. All the officers 
and the whole ship's company are to be present at every 
punishment, whieh must be inserted in the log-book, and 
an abstract sent to the Admiralty every quarter. 

The commander has the chief command in small vessels, 
such as sloops and gun-vessels. In larger vessels he is 
chief of the staff to the captain, and assists him in main- 
taining discipline, and in sailing and fighting the ship. 
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ieu- The lieutenants take the watch by turns, and are at such 
ant. times entrusted, in the absence of the captain, with the 
command of the ship. The one on duty is to inform the 
captain of all occurrences which take place during his 
watch, —as strange sails that may be in sight, signals from 
other ships in company, change of wind, &e. He is to see 
that the ship be properly steered, the log hove, and the 
course and distance entered on the log-board ; and, in 
short, he is to see that the whole of the duties of the ship 
are carried on with the same punctuality as if the captain 
himself were present. In the absence of the captain, the 
commander or senior executive officer is responsible for 
everything done on board. 

The navigating officer receives his orders from the 
captain or the senior executive officer. His more imme- 
diate duties are those of stowing the ship's hold and 
attending to her sailing qualities, of receiving and placing 
the provisions in the ship, so as most conveniently to 
come at those which may be wanted. He is to take care 
that the cables are properly coiled in the tiers. The keys 
of the spirit-room are in his custody, and he is directed to 
entrust them only to the officer authorized to use them. 
He has the charge of the store-rooms of the warrant- 
officers, which he is ordered frequently to visit; and he 
is also entrusted, under the command of the captain, with 
the charge of navigating the ship, bringing her to anchor, 
ascertaining the latitude and longitude of her place at sea, 
surveying harbours, and making such nautical remarks and 
observations as may be useful to navigation in general. 
He.keeps the ship's log-book and remark-book. 

The warrant-officers of the navy may be compared with 
the non-commissioned officers of the army. They take 
rank as follows, viz., gunner, boatswain, carpenter; and, 
compared with other officers, they take rank after sub-lieu- 
tenants and before midshipmen. They are charged with 
the duty of receiving on board from the dockyards, and 
examining, the stores of their respective departments, and 
keeping an account of the expenditure of them. 

The gunner has the charge of the ship's artillery, and of 
the powder magazine. He is to see that the locks and 
carriages are kept in good order, and that the powder is 
preserved from damp; he is frequently to examine the 
musketry and small arms, and to see that they are kept 
elean and fit for service ; and, in preparing for battle, it is 


Varrant- 
fficers. 


Gunner. 


Denomination of Civil Officer. 


1. Inspector-general of hospitals and fleets.... ado — 
2. Secretary to an admiral of the fleet........... iss coa Me 
3. Paymaster-in-chief................ O OTA xo 306 6b 
4. Chief Inspector of machinery.............. ocean ooo ond 
5. Deputy-Inspector-general of hospitals and eee ane 

Dects aeee "—— yy) tavadeneeososssese 
6. Inspector of machinery.........-sccsceseeeseoseee] Of 8 vears' service as such. 


7. Secretary to a commander-in-chief... ........ Of 5 years’ service as sneh. 
8. Inspector of machinery ...| Under 8 years’ service as such. 
Secretary £o a commander-in-chicf...........| Under 5 years' service as such. 
Be Plect surgeon ere. m MM og see 
. Paymaster....... «| Of 15 years’ seniority. 
. Chief engineer. .| Of 10 years’ seniority. 
. Naval instrnetor .... Of 15 years' senlority 
. Seeretary toa junior aoo soe 

of the 1st class, or captain of the fleet 
. Staff surgeon......... 3 óo6 Sco 000 
. Paymaster no-res «| Of Sand under 15 years’ seniority. 
. Naval instructor -...| Of 8 and under 15 years’ seniority 
. Chief engineer... nenene n ERE Under 10 years' seniority. 
. Seeretary to a commodore of the 2d class... 


eoe 


20. Paymaster............... Under 8 years' senlority. 
21. Naval instructor......... .| Under 8 years’ seniority. 
PPM UT oxcocoo o9 OnOCOU OO DOD OO EEOCRE on 5o áo 

23. Assistant-paymaster...........«- coodaco «| Of 8 years’ senlority. 

24, Engineer o ce sscesscsesss ood «| Of 8 years’ seniority. 

25. Assistant-paymaster ................... .| Under 8 years' seniority. 
96, Engineer. eee EEEE 


Under 8 years’ seniority. 
Chief carpenter ...... à 
. Assistant-enginecr. 
-Ganpenter erem 
POBLE cocüocando ooo De ó 
. ASSISHENE-ClEVK. «occ ccascosscccnsercosceneneanenteeres oS S00 o 
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his duty to take care that all the quarters are supplied 
with everything necessary for the service of the guns, and, 
during the action, that there be no want of ammunition 
served out. He is frequently to exercise the men at the 
guns, and to see that they perform this part of their duty 
with correctness. The armourer and his mates are under 
the immediate orders of the gunner in everything that 
relates to the great guns and small arms. 

The boatswain is charged with all the stores belonging Boat- 
to his department, consisting chiefly of the ropes and rig- swain. 
ging, the latter of which he is ordered to inspect daily, in 
order that any part of it chafed or likely to give way may 
be repaired without loss of time. He is always required 
to be on deck at such times as all hands are employed; he 
is bound to see that the men, when called, move quickly 
upon deck, and when there that they perform their duty 
with alacrity, and without noise or confusion. The sail- 
maker and the ropemaker are under his immediate orders. 

The carpenter, when appointed to a ship, is carefully to Car- 
inspect the state of the masts and the yards, whether in penter. 
the dockyard or on board of the ship, to see that they are 
perfectly sound and in good order. He is to examine 
every part of the ship's hull, magazine, store-rooms, and 
cabins. He is every day when at sea carefully to examine 
into the state of the masts and yards, and to report to the 
officer of the watch if any appear to be sprung, or in any 
way defective. He is to see that the ports are secure and 
properly lined, and that the pumps are kept in good order, 
as also the boats, ladders, and gratings. The caulker, 
carpenter's mates, and carpenter's crew are placed under 
his immediate orders. 

The midshipmen are considered as the principal subor- Mid- 
dinate officers, but have no specific duties assigned to them. shipmen. 
In the smaller vessels some of the senior ones are entrusted 
with the watch ; they attend parties of men sent on shore, 
pass the word of command on board, and see that the 
orders of their superiors are carried into effect ; in short, 
they are exercised in all the duties of their profession, so as, 
after five years’ service as cadets and midshipmen, to qualify 
them to become lieutenants, and are then rated sub-lieu- 
tenants provided they have passed the requisite examina- 
tion, and are nineteen years of age. 

2. The civil branch comprises the following officers, 
whose relative rank is stated against their names :— 


To rank with 


Rear-admiral, according to the date of commission. 
Captain of 3 years’ seniority, according to the time served as such seeretary. 


Captain of 3 years’ seniority, according to date of commission. 


Captain of 3 years, whose seniority will reckon from the completion of such 
3 years In that rank; that of the inspector of machinery from the com- 
pletion of 8 years’ service as such. 

re under 3 years’ seniority. The seeretary to a commander-in-chief 1s 

to reckon his seniority from the date of completing 5 years’ service as such. 
Commander, according to time served as secretary to a commander-in-chief. 
Commander, according to date of commission. The paymaster, chief 
engineer, and naval instructor to reckon thelr senlority from the date of 
completing 10 or 15 years’ seniority In their several ranks respectively; 
the fleet surgeon from the date of his commission. 


Lientenant above 8 years’ sentority, according to date of commission, but 
the licutenant, paymaster, and naval instructor are to reckon their 
seniority from the date of completing 8 years’ senlority in their respective 
ranks. 


With but after lientenant of 8 years’ seniority. 


Lien under 8 years' seniority, according to date of commission. 


} With but after lieutenant under 8 years’ senlority. 
| Sub-lientenant, according to date of commission. 


» With hut after sub-lientenant. 


With but after gunners and boatswains. 
Midshlpman, according to date of passing. 
Naval cadet, according to date of entry. 


Chaplalns shall not hold any naval rank, but shall retain, when aftoat, tho position to which their office would entitle them on shore; and the chaplain of 
Greenwich Hospital shall be considered the head of the chaplains, with the title of chaplain of the fleet. 


Engineer. 
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The engineer, when first appointed to a steam-vessel, 
carefully examines the engines, serew (or paddles), and the 
boilers, and reports to the commanding officer any defects 
he discovers. He takes charge of all the engineer's stores 
and tools, and keeps account of receipts and expenditure. 
He is never to quit the engine-room during his watch, and 
visits it frequently at all times day and night. The engine- 
room artificers, leading stoker, and stokers are under his 
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shipwright or carpenter's crew, on board one or more of Her 
Majesty’s ships. No person can be appointed chaplain to one of 
Her Majesty's ships until he has received priests orders. No 
person can be appointed paymaster or assistant-paymaster unless 
he shall have been rated and have discharged the duties of a clerk 
for three complete years, and shall produce good certificates. 
Admission to this class is by limited competition for assistant- 
clerkships. Admission to the medical class is by open competition. 
Promotion from surgeon to staff surgeon is conferred on qualified 
officers twelve years from date of entry. 


The long-continued wars towards the close of last century neces- Number 
sarily created a prodigious increase of the commissioned officers of of 
the navy. Their numbers in the following five peace years werc— officers. 


immediate control. 
The paymaster (formerly purser) has the charge of all 
moneys belonging to the crown, the conduct of all cash 


Pay- 
master, 


transactions, and the charge of all the ship's provisions, 
and of the serving them out for the use of the crew. The 
regulations and instructions for his guidance are minutely 
detailed in the general printed instructions, with all the 
various forms established for the keeping of his accounts 
with the accountant-general of the navy, to whom he is 
immediately responsible. To assist him in the performance 
of his duties there are assistant paymasters and clerks. The 
captain, who is responsible for the strict performance of 
the duties of all the officers under his orders, acts as a check 
on the paymaster in many parts of his duty regarding the 
slop-books, muster-books, &c. He has also to count at 
uncertain times the cash in charge of the paymaster, and 
to see that it corresponds with the balance per account. 
For store duties the paymaster has also a steward under 
his immediate orders. 


1815. 1821. 
Admirals 

Vice-admirals.......56 e eeeeeeeee ócon 

Rear-admirals 


3,211 


In the year 1857 there were on the active list of the navy 371 
captains, 530 commanders, 1122 lientenants, and on the retired 
and reserved list 129 captains, 243 commanders with rank of captain 
(besides 113 commanders on reserved half-pay), 254 lieutenants 
with rank of retired commanders (besides 618 on reserved half-pay). 
The total number of captains was therefore 743, commanders 897, 
lieutenants 1740. The warrant-officers increased from the averago 
of about 400 in 1793 and 700 in 1821 to upwards of 1000 in 1857. 
The total number of officers of the royal navy and royal marines in 
1857 was upwards of 7300, excluding mates and midshipmen, clerks, 
warrant-oflieers, and engineers, who may be computed at 3000, — 
making a grand total of 10,300 officers of all ranks. 


The duties of the medical inspectors of hospitals and The chronic disproportion between the number of officers on the Rules’ 
decker ical offi t n UB Seit mm active list and the number for whom it was possible to find employ- for 

ee MM pM rns | mentded" to many difficulties. Promotion stagnated, and officers retire; 

secretary to the commander-in-chief, the chaplain, the | in the higher ranks remained in the service long after the time ment. 
naval instructor, and inspectors of machinery afloat are | when in the ordinary course of things they should have been 
too obvious to require specification retired for age or infirmity. Several schemes of naval retirement 
Petty m n M aver TR NU unedilkstad | “°° proposed to remedy the evil. Mr Childers, when first lord of 
ilicifs i poe y 2 X s the Admiralty in 1870, framed a scheme much of which remains 
* as chief petty officers and first and second class working | in force, although amendments in it have been found necessary. 
petty officers. Full details are given in the Navy List, and a large body of in- 
Regula- The regulations under which candidates for the several branches Wes ps i er ite Nit pie mp Thi Bons 
tions for of officer are received into the navy will be found in the Navy List, 7 ed a m n. Ner in E Tan KH is deemed ta be 
admis- which is published quarterly under the authority of the lords com- | Sufficient for the purposes of the navy, and provision is made for a 
sion sioner of the Admiralty, Tho ints of ago rary with he line | gular fw of promotion by reyiring the vetromunt of oir a 
and a half, and they must pass after entry two years in study on kgs specified eon M rd -— idi d lat, ips E 
board the ‘‘ Britannia" before final examination aud transmission CONI EM cons c Proved retired. pay hag been 
e a ec ou neque foundation and opening of As the regulations stand at present admirals and vice-admirals 
fusi eral ology dat Februay 1578, renee ilie | ro compulsory eil t Sh ge of sisty-Ave recalls 
ranks from sub-lieutenants to captains. Engineer officer students aoet ticiyglogehagnot.been Ru iur ten qun eie 
ar misc ac : are retired at the age of fifty-five, “or at any age if seven years 
Regula- By an order in council, the following regulations are estab- Qi. Manis E p bue E Moe E ed 
punc des ende per petru Bl sai | SAME ts ie rere mii by ordo ad 
: A ul Pun ebruary 1872) are compulserily retired at the age of forty. 
tion. on board some of Her Majesty's ships to render them eligible to Permission has been given to flag-officers, captains, commanders, 


the rank and situation of lieutenant; and they must be nineteen 
years of age. To qualify an officer for sub-lieutenant, he must have 
Served the time, and passed the examination, required to qualify 
for a lieutenancy. No lieutenant can be promoted to the rank of 
commander except for gallantry in action until he has served four 
years as lieutenant, three of them at sea; and no commander to 
the rank of captain except for gallantry in action until he has 
served two years as commander, one of them at sea. Captains 
become admirals in succession according to their seniority on the 
list, provided they shall have commanded four years in a rated 
ship during war, or six years during peace, or five years in war and 
peace combined. Appointmentsas navigating lieutenant (formerly 
master) are no longer made. The old list of masters, now sub- 
divided into staff captains, staff commanders, and navigating 
lieutenants, will gradually die eut, and the duties will be per- 
formed by lieutenants and commanders. No person can be 
aie gunner unless he shall have served seven years, one of 
them as gunner’s mate or other petty officer, or seaman gunner, on 
board one or more of Her Majesty’s ships; and he must produce a 
first class certificate in gunnery, and certificates of his good conduct, 
and undergo the necessary examination. No person can be 
appointed boatswain unless he shall have served seven years,—one 
complete year with the rating, and actually doing the duty, of a 
petty officer in Her Majesty's navy ; and he must produce certifi- 
cates of good conduct, and undergo the necessary examination. No 
person can be appointed carpenter unless he has been six months a 
carpenter's mate or caulker, or twelve months with the rating of 


and lieutenants to retire some years sooner than the age of com- 
pulsory retirement, and CU M have been made by which 
they may commute their retired pay, ora part of it, for a lump sum. 
Staff captains are retired at the age of sixty, “or at any age if 
they have not served seven years" ; staff commanders at fifty-five ; 
and navigating lieutenants at forty-five, or after five years' non- 
service. Chief engineers are retired at fifty-five, or after five years’ 
non-service. Chaplains and naval instructors are retired at the age 
of sixty, or in case of non-service by the former after five years, by 
the latter after three years. Of medical officers, inspectors and 
deputy-inspectors of hospitals are retired at sixty, or after five years’ 
non-service; fleet surgeons, staff surgeons, aud surgeons at fifty- 
five, or in each case after five years’ non-service. VPaymasters are 
retired at sixty. Permission is accorded to these officers also to 
retire five years sooner than the maximum age. 

A maximum establishment of warrant-officers has been fixed, and 
ages specified at which retirement is compulsory. The object has 
been to favour promotion, the employment of none but vigorous 
men, and toreduce the list to the maximum number itis considered 
desirable to employ. 


At present (1883) the total number of the officers of Present 
the royal navy and royal marines is about 7900. Of these number 


upwards of 2100 are in the ranks of engineer officers, sub- ^ 


lieutenants, midshipmen, naval cadets, clerks, &c., and 
warrant-officers. 


officers. 


Crew. 


Admis- 
sion of 
boys. 


Impress- 
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time of 
war, 


ING AV ok 


All officers of the navy wear a uniform, which is 
established in pursuance of the pleasure of the sovereign. 
It consists of blue cloth, with white collars and cuffs to 
the coats, and various embroidery and epaulets. The 
epaulets of the officers of the civil branch of the service 
are embroidered in gold and silver. The full dress, with 
cocked hats, is worn on state occasions and at courts-martial 
by all naval officers. The first naval uniform (blue and 
white) was established in 1748. The identical patterns 
then issued may now be seen in the United Service 
Institution. In the reign of William IV. the facings were 
for a short time changed to red. The last alteration of 
the uniform was in 1856. The existing regulations may 
at any time be ascertained by reference to the current 
number of the Navy List. 

Men.—The crew of a ship of war consists of leading 
seamen, able seamen, ordinary seamen, engine-room artifi- 
cers, other artificers, leading stokers, stokers, coal-trimmers, 
boys, and marines. The artificers and stokers and the 
marines are always entered voluntarily, the latter in the 
same manner as soldiers, by enlisting into the corps, the 
former at some rendezvous or on board particular ships. 
The supply of boys for the navy, from whom the seamen 
class of men and petty officers is recruited, is also obtained 
by voluntary entry. A 

The conditions under which boys are entered in Her Majesty's 
navy are as follows:— All entrants must understand that they are 
bound to serve continuously for ten years from the time of their 
attaining the age of eighteen ; and they will be required to sign 
an engagement to that effect ; but no boy will be entered without 
the written consent of his parents, guardians, or nearest relations. 
The age for entry is from fifteen to sixteen and a half, and the 


following are the present standards as to height, &c., which, how- 
ever, are liable to alteration :— 


. Height Measurement 
(without Shoes). | round the Chest. 


5 ft. 
5 ft. 1 in. 


Boys between 15 and 1954....................... 
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They must produce a certificate of birth, or a declaration made 
by their parents or guardians before a magistrate, to show they are 
of the proper age. They must also be of sound eonstitution, not 
subject to fits, free from any physical defects or malformation, and 
able to read and write. No boys will be received from reformatories 
or prisons, or if they have been committed by a magistrate ; but 
boys may be admitted from industrial school ships. 

Able and ordinary seamen are seldom admitted direct 
into the navy, as the system of training boys proves very 
satisfactory. Volunteers are occasionally entered, especially 
from the naval reserve, and no doubt a large supply of 
men could be obtained if sought for. The wages given in 
the merchant service may be higher, but in all other 
respects the treatment is far superior in the navy: the 
men have better provisions, continuous employment, and 
leave on full pay, are subject to much less fatigue and 
exposure to the weather, are well taken care of in sick- 
ness, and are entitled to pensions after twenty years’ 
service or when disabled. 

Merchant seamen are admitted into the royal naval 
reserve, receive an annual payment by way of retainer, 
perform drill on board Her Majesty's ships, and are 
engaged to serve in the navy in case of war or emergency. 
Including the fishermen and boys, who form the second 
and third classes of this reserve, it is to consist of about 
20,000 men. 

The speedy manning of the fleet, on the first breaking 
out of à war, is one of the most important duties that can 
fall on the naval administration. A variety of schemes 
have been brought forward for attaining this end, but 
all of them have heretofore failed of success, except the 
compulsory mode of raising men, under the authority of 
press warrants, issued by the lords commissioners of 
the Admiralty, by virtue of an order in council, 
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renewed from year to year. On the occasion of the war 
with Russia in 1855, however, the fleet was manned, for 
the first time, without recourse to impressment. There 
likewise issues, on the breaking out of a war, a proclama- 
tion from the sovereign, recalling all British seamen out of 
the service of foreign princes or states; and commanders 
of all ships of war are directed to search foreign vessels for 
such seamen. 

The impressment of seafaring men, however anomalous 
under a free constitution like that of Great Britain, is 
defensible on state necessity, until it can be shown that 
the fleet, on an emergency, is capable of being manned 
without resorting to that measure. In consequence of 
some doubts being raised on the legality of impressment 
in the year 1676, when the affairs of the Admiralty were 
managed immediately under the direction of the king and 
the great officers of state, a discussion was held on this 
point, when it was decided by the judges and crown 
lawyers, that the king had an indefeasible right to the 
services of his subjects when the state required them, and 
that the power of impressing seamen was inherent in 
the crown, seeing that without it the trado and safety 
of the nation could not be secured. In the Black Book 
of the Admiralty is an order by Sir Thomas Beaufort, 
high adiniral to Henry IV., commanding the impressment 
of mariners for service. in the barge “E. de S." and 
punishments were provided for those who failed in service. 
The statute 2 Ric. II. c. 4 speaks of mariners being 
arrested and retained for the king’s service as of a thing 
well known and practised without dispute, and provides 
a remedy against their running away. By statute 2 & 3 
Phil and M. c. 16 any Thames waterman hiding 
during the execution of a commission of pressing for the 
royal service is liable to heavy penalties. By 5 Eliz. c. 5 
fishermen are exempted from impressment. The subject 
of impressment is dealt with in many statutes down to 
the time of George IIL, and the power to impress in 
case of necessity is still conferred by the sovereign in the 
Admiralty patent. At the present stage of the world's 
history, however, this power would not be enforced, except 
upon application of the maxim *salus populi suprema lex.” 

The first instance of impressing men in Ireland seems 
to have been in the year 1678, when the lord-lieutenant 
received directions from the privy council to raise 1000 
seamen for the fleet. In 1690 the lords-justices of Ireland 
were directed to assist the officers of the navy in impress- 
ing men in that kingdom. In 1697 a register was taken 
of all the seafaring men in Ireland, which amounted to 
4424 men, of whom it is noted 2654 were Catholics. On 
several occasions, during Queen Anne’s reign, the lords- 
justices of Ireland received directions to raise men to serve 
in the fleet. 

In Scotland the mode of raising men by impressment 
was unknown before the Union; but in various instances 
the council of Scotland was directed to raise volunteers for 
the fleet, each man to have 40s. as bounty. 

In 1706 an experiment was tried for the speedy manning 
of the fleet, by virtue of an Act of Parliament, which 
required the civil magistrates of all the counties to make 
diligent search for all seafaring men, and 20s. were allowed 
to the constables for each man taken up,—the seamen to 
have pay from the day of delivery to the naval officers 
stationed to receive them; if they deserted after that, 
they were to be considered as guilty of felony. By the 
same Act, insolvent debtors, fit for the service, and willing 
to enter it, were released, provided the debt did not ex- 
ceed £30; and no seaman in the fleet was to be arrested 
for any debt not exceeding £20. The whole proceeding 
under this Act incurred a very heavy expense, and totally 
failed. 


Reserve. 


Govern- 
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In the same year the queen referred to the prince of 
Denmark, then lord high admiral, an address from the 
House of Lords, relating to the three following points :— 
(1) the most effectual means for manning the fleet; (2) 
the encouragement and increase of the number of seamen ; 
(3) the restoring and preserving the discipline of the navy. 
His royal highness submitted these points to such of the 
flag-officers and other commanders as could be assembled, 
who made a report, recommending (1) that a general 
register should be kept of all seafaring men in England 
and Ireland, and that all marines qualified to act as sea- 
men should be discharged from the army; and (2) that not 
fewer than 20,000 seamen should be kept in employ in 
time of peace. With regard to the discipline of the navy, 
they observed that, no particular defect being specified, 


they could pronounce no opinion on that head. 

Reserve.—In addition to the seamen and marines borne on the 
strength of the navy, there are four lines of reserves at the disposal 
of the Admiralty :—the coastguard, the seaman pensioner reserve, 
the royal naval reserve, and the royal naval artillery volunteers. 

To qualify a seaman for admission to the coastguard he must be 
under thirty-seven years of age, have completed eight years' con- 
tinuous service in man’s rating, or such period as the lords com- 
missioners of the Admiralty may from time to time direct, be either 
a seaman gunner or trained man, be in possession of at least one 
good conduct badge, and be recommended by his captain. 

Petty officers and seamen of Her Majesty’s navy, on being pen- 
sioned for length of service, are eligible for enrolment in the seaman 
pensioner reserve provided they are either seamen gunners or trained 
men, and are under forty-five years of age. Men in the seaman 
pensioner reserve are required to undergo fourteen days’ training 
annually, and on attaining the age of fifty they are granted the 
Greenwich Hospital age pension and exempted from further drill, 
provided they have attended drill every year, and not less than six 
periods of such drill. 

The royal naval reserve comprises those officers and men of the 
mercantile marine and fishermen who are willing, in consideration 
of a small retaining salary, to undergo each year a certain number 
of days’ training on board a ship of war or at a naval reserve battery. 
The regulations in force for the appointment of officers to the royal 
naval reserve are published in each issue of the Navy List. The 
men are divided into three classes. (1) For enrolment in the first 
class a man must be under thirty years of age, and show proof of 
at least eight years’ sea service in foreign-going or regular coasting 
vessels within the ten years immediately preceding his application, 
and must have obtained and held the rating of A.B. three years 
prior to the expiration of such service, or have completed his 
indentures as an apprentice for a term of not less than four years, 
one year of which has been served in foreign-going or regular 
coasting vessels. Men who have been discharged from the royal 
navy as able seamen with good characters may be enrolled in the 
reserve if they are physically fit, provided they do not exceed thirty- 
five years of age. (2) Candidates for enrolment in the second class 
reserve must not be under nineteen nor above thirty years of age, 
and must have followed a seafaring life either in foreign-going, 
coasting, fishing, or other vessels for three years, of which six 
months at least must have been as ordinary seaman; they must 
know the compass, and be able to steer and to pull a good oar. 
(3) Boys who have been eighteen months under training in a 
mercantile training ship are eligible for enrolment in the third 
class reserve at the age of sixteen, provided they are under 
engagement to join a merchant ship for sea service, are ] hysically 
and mentally fit, and can show satisfactory proficiency in gunnery 
drills, as well as in certain elementary subjects connected with 
navigation and seamanship. They are eligible for promotion 
to the second elass at the age of nineteen provided they have 
served six months at sea, and afterwards to the first-class reserve 
when in all respects qualified as above. Every enrolment in the 
royal naval reserve is for a period of five years, and on promotion 
from a lower to a higher class the man is required to re-enrol. 
The force was originated in 1859, and the officers and men are 
TAE to be called out for general service in the fleet in the event 
of war. 

The royal naval artillery volunteers are enrolled under conditions 
somewhat akin to those attaching to enrolment in volunteer 
regiments. Brigades of this force have been formed -at London, 
Liverpool, and Bristol, with batteries at Drighton, Hastings, 
Southport, Birkenhead, Carnarvon, Bangor, and Swansea. 


The discipline of the navy, or the government of Her 
Majesty’s ships, vessels, and forces by sea, is regulated 
by the Naval Discipline Act 29 & 30 Vict. c. 109. 
The Consolidation Act 22 Geo. II. c. 33 replaced the 
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first parliamentary enactment for the government or 
the fleet (13 Car. II. 8 1, c. 9), and was passed after 
the peace of Aix-la-Chapelle, “to remedy some defects 
which were of fatal consequence in conducting the 
preceding war.” Previously to the statute of Charles II. 
the government and discipline as well as the pay of the 
navy had depended, like the government and pay of the 
army, upon the quasi-household orders of the sovereign. 

Under the Naval Discipline Act, the lords commissioners 
of the Admiralty are empowered to order courts-martial for 
all offences mentioned therein, and committed by any person 
in and belonging to the fleet and on full pay ; and also to 
delegate the same power to officers in command of fleets 
and squadrons on foreign stations, which power also may 
devolve on their successors in case of death or recall. By 
this Act no court-martial can consist of more than nine 
or of less than five persons, to be composed of such 
flag-officers, captains, commanders, and lieutenants, then 
and there present, as are next in seniority to the officer 
who presides at the court-martial Commanders and 
lieutenants are not required to sit when four officers 
of higher rank, and junior to the president, can be 
assembled. 

The former penalty of death for cowardice, or other 
neglect of duty, in time of action, and for not pursuing 
the enemy, was, by the 19th George IIL, so far mitigated 
as to authorize the court-martial *to pronounce sentence 
of death or to inflict such other punishment as the nature 
and degree of the offence shall be found to deserve." 
Under these articles thus mitigated, Admiral Byng would 
probably not have been condemned to death. The pro- 
visions of the present Act (29 & 30 Vict. c. 109) confine 
sentence of death, without alternative, to cases of traitorous 
misconduct in the presence of the enemy, and murder. 
All other offences which were formerly capital may now 
be dealt with either by sentence of death or by such other 
punishment as the court may think fit to award under the 
provisions of the Act; and penal servitude or imprison- 
ment, with dismissal from the service, are now the severest 
sentences awarded, flogging having been practically 
abolished. 

The discipline of the navy is also maintained by a 
system of summary punishments, including short terms of 
imprisonment, which can be awarded by the captains of 
ships, under the regulations issued from time to time by 
the lords of the Admiralty. 

The first regular code of printed instructions would 
appear to be that known as the Duke of York’s Sailing and 
Lighting Instructions, bearing date about 1660, which 
formed the basis of all the subsequent ones. Much, how- 
ever, of the internal discipline of a ship of war depends 
upon the captain ; that officer being empowered to punish 
the men for minor offences, according to the usage of the 
service, courts-martial on seamen are rarely found neces- 
sary in well-regulated ships. In 1853 a more uniform 
system, defining the nature and duration of minor punish- 
ments, was promulgated by the Board of Admiralty. 


By the general printed instructions, the captains of Training. 


Her Majesty’s ships are required to accustom the men to 
assemble at their proper quarters, to exercise them at the 
great guns, to teach them to point, fire, &c., under all 
circumstances of sea and weather. Practice in these 
respects is obviously much more necessary on board ships 
than on shore. 

At Portsmouth and Devonport regular instruction is given 
in the theory and practice of gunnery, in the principles 
which regulate projectiles, in the theory and manipulation 
of torpedoes, in the use of small arms, and in all the 
scientific departments of the art of war. Chemistry and 
electricity as applied to war and warlike stores arc also 


Hygiene. 
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taught practically, and every inducement is given to officers 
to study and to qualify for the post of gunnery officers in 
the fleet. Extra rates of pay are given to gunnery lieu- 
tenants according to their proficiency. For the training 
of the men, who up to 1852 were almost devoid of special 
skill, there was created a class of “seamen gunners” who 
act as instructors on board ship, under the orders of the 
gunnery officer. Examinations are held at stated times 
for the purpose of testing the progress made by officers 
under training. In the higher education of naval men at 
Greenwich College gunnery forms one of the principal 
features. 

The necessity for this special training, and for special 
efforts to induce men to undergo it, will be evident upon 
comparison between the guns of thirty years ago and those 
of the present day. The cannon with which the greatest 
victories of the British navy were won were 12-, 16-, and 
24-pounders. Out of 104 guns carried by Nelson’s 
* Victory,” 44 were 12-pounders, 30 were 24-pounders, 
and only 30 were 32's. In the Russian War, 56's 
and a few 68's constituted the armament of the large 
war-ships. Now ships go about with 2000-pounder 
guns—of most scientific make and character. For the 
proper handling and management of these refined engines 
of destruction it is clear that very special knowledge and 
very careful training are required. The issues involved in 
miss or hit are too momentous to be left to careless or 
ignorant hands. 

The state of health on board of a ship of war is, 
generally speaking, not exceeded in the most favoured spot 
on shore; and the sea-scurvy may now be considered as 
unknown in the British navy, since the universal intro- 
duction of lemon juice, or citric acid, without an ample 
supply of which no ship is permitted to sail on a foreign 
voyage. From the official returns collected by Sir Gilbert 
Blane, M. Dupin, a French author well versed in naval 
subjects, drew out the following table, which exhibits at 
one view the progressive diminution of sickness, death, 
and desertion in the British navy, calculated on 100,000 
men ;— 


pw Deaths. Desertions, 
1779 | 40,815 | 2,654 1,424 
1782 31,617 25225 993 | 
1794 25,027 1,164 662 
1804 11,978 1,606 214 | 
1813 9,336 698 10 | 


Hence it would appear that the diminution of siekness 
and of deaths was in the proportion of 4 to 1 nearly 
between the years 1799 and 1813. The diminution of 
desertions from the hospital in the same period is not less 
remarkable. 

The following returns, of more recent date, show the 
advance of medical science in this department :— 


Sick sent to 


Dead in Run from 

Hospitals. Ilospitals. Hospitals. 
1820 3,564 362 2 
1830 3,137 187 8 
1840 6,589 225 1 
1850 9,743 309 | Bon 
| 1855 | 11,748 384 | 2 


Annexed is a memorandum showing the invaliding 
and death-rates in the navy afloat, including the deaths 
in hospital, from 1856 to 1881. Comparison with the 
dead lists of former years, even those cited above, will 
show the wonderful decrease caused by greater medical 
knowledge and better sanitary arrangements on board 
ship. This will be the more apparent when it is borne in 
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mind that the old statistics show only the deaths in 
hospital not those which occurred on board ship, through 
disease or the enemy. The high death.rate of 1870 is 
accounted for by the sad loss of the “Captain”; and 
those of 1878, 1880, and 1881 by the sinking of the 
“ Eurydice” and “Atalanta” and the blowing up of the 
“ Doterel." 


E Average 


Dead. 
Complements 


| Invalided, 
Ratio 


corrected z From | From | Ratio 
for Time. | Number. per 1000. | Disease. | Injury. Total. per 1000. 
1856 51,130 998 | 193 629 | 172 | so| 155 
1857 42,410 1460 | 344 693 | 196 | s19| 194 
1858 43,120 1,763 | 409 873 | 249 | 1115| 255 
1859 52,825 1991 | 377 624 | 262 | 's86| 167 
1860 64,025 2844 | 444 712 | 296 | 938 | 147 
1861 62/485 2390 | 389 716 | 221 | 940| 15 
1862 58,870 194 | 33: 684 | 218 | 902| 153 
1863 54,090 1903 | 351 414 | 905 | 619| 114 
52,500 m z i 
1864 53:000 1881 | 354 461 | 281 | 72| 14 
50,6601 
1865 ett | 1687 | 329 416 | 164 | 550| 113 
48,775 " 
1866 { p E 1,698 | 343 303 | 116 | 509] 102 
50,110 " ; : 
1867 : 51:000 1492 | 292 432 | 155 | 587] 115 
1868 De 1,755 | 342 333 | 127 | 460 
43,550 = " " 
1869 i aoe 1,574 | 92-2 358 | 126 | 484 
= 43,350) ; 
1870 iTi | 640 | 952 315 | 603 | 918 
" 41,260 : 
1871 1 47/460, 1,523 | 32 302 | 102 404 
P 16,710 s 
1872 1 ic S30 1,609 | 343 266 | 119 | 2385 
1873 45,440 1,688 | 374 9:4 | 104 | 378 
1874 44,530 1745 | 391 301 | 121 | 42 
1875 44,360 1526 | 344 304 | 88 | 392 
1876 45,010 1.636 | 3634 70 | 118 | 416 
1877 44,940 1.613 | 3589 | 221 | 96 | 317 
1878 46,400 1,662 | 35°81 247 | 422 | 669 
1879 44,745 1,475 | 3296 | 219 | 105 | 384 
1880 41,110 1393 | 3r 207 | 356 | 563 
1881 44,400 1388 | 31926 | 234 | 252 | 486 
1,272,515 | ! 
» Uy 44,988 | 346 |10,888 |5228 |16416 | 1259 


The encouragement given to the navy from its first regular Pay. 


establishment has marked it as a favourite service. The sea-pay, 
the half-pay, and other emoluments have generally been superior to 
those enjoyed by the army, but subject to great fluctuations in 
every reign, and to frequent changes in the same reign. From the 
Black Book of the Admiralty it appears that the pay of the navy 
was fixed as follows in the time of Richard 1I.:—** If the admirall 
bee knight batchellor hee shall have every day at sea four shillings 
for himselfe, and for each chevalier gooing in his company two 
shillings, and for every eseuier arme twelvepence a day ; and shall 
have in consideration of thirty hommes d'armes, at the end of each 
quarter of a yeare, one hundred markes, and so hee shall have for 
every one. And shall also have for each archer sixpence a day. 
And soo everyone of his captains shall have theire wages of him. 
And if the admirall is a baron he shall have six shillings and eight- 
pence a day; and if hee is an earle hee shall have thirteen shillings 
and fourpence a day." The admiral had also fourpence in the 
pound for all wages paid for his fleet; but out of this he had “in 
the night tyme, all the while that the fleet is at sea, to carry at the 
topp of his mast two lanthornes, to the end that all the masters of 
the fileet my know and perceive by the light and the admirall’s 
course, what course they shall steer." ‘‘As to the marriners wages 
upon the voyages of the king or the admirall, each master of a 
shipp shall have sixpence a day, and every constable (or gunner) of 
the flleet shall have the same wages by the day. Each marriner 
shall have threepence halfpenny per diem, and each marriner shall 
have sixpence per week for consideration " (or bounty), “and each 
sca boy shall have twopence halfpenny per diem." 

The establishment of half-pay was of slow growth. Though 
the navy, as we have seen, was put npon a regular establishment 
under the reign of Henry VIII, neither officers nor seamen 
received any pay or emolument in time of peace until the reign 
of Charles II., when in 1668 certain allowances were made to flag- 
officers and their captains out of the £200,000 a year voted for the 
whole naval service; and in 1674 certain other allowances were 
granted, by order in couneil, to eaptains who had commanded ships 
of the first and second rates, and to the second captains to flag- 
officers, on the ground, as assigned in the preamble, that they had 
undergone the brunt of the war, without sharing in the incident 
advantages of it, as prizes, convoys, and sneh like, which the com- 
manders of the small classes of ships had enjoyed. But the first 
regular establishment of half-pay for all flag-officers, captains, first- 
lieutenants, and masters was by King William, in the year 1693, 


VIIL — 38 


P 


Prize- 
money. 


Other 
rewards, 


Cost 
and 
number 
of men. 


298 


rovided they had served a year in their respective qualities, or had 
"been in a general engagement with the enemy. A regularly estab- 
lished half-pay was further sanctioned by an order in council of 
Queen Anne in 1700, the conditions of which were, that no officer 
should enjoy the benefit thereof who had absented himself without 
permission of the lord high admiral or lords commissioners of 
the Admiralty, or who had been dismissed for any misdemeanour 
or by court-martial, or who had not behaved himself to the satis- 
faction of the lord high admiral, or who should have leisure to 
go out of His Majesty's dominions, if employed in the merchant 
service or otherwise, or who enjoyed the benefit of any publie 
employment. Since the above period the rate of half-pay to the 
several officers of the navy has undergone various modifications. 
It has included within its area of benefit a larger number of 
classes of officers. It has also increased enormously in bulk as a 
non-effective service charge. So great was the increase in this 
respect, notwithstanding the subdivision of the half-pay list into 
"retired" and “ reserved” sections in addition to the ''active" 
half-pay list, that in the interest of the officers themselves, as well 
as of the country, it became necessary in 1869 to make a scheme of 
retirement, in accordance with which officers on the half-pay list, 
from whatever cause, for more than a preseribed number of years, were 

ermanently retired, and allowed to draw a retired pay, orto commute 
or a capital sum the value of their pay. Half-pay is not given to 
officers below the rank of sub-lieutenant in the military branch, or 
of paymaster in the civil. For further details see the Vary List. 

Prize-Money.—This additional ineentive to exertion on the part 
of officers and seamen on board ships of war dates from the earliest 
time. At an early date rules and regulations were made for the due 
Kb of prize of war, a large portion going to the king 
and his admiral. In 1793 precise regulations, in the present sense 
of the word, were first issued. By them the proceeds arising from 
captures from the enemy were divided into eight equal parts, and 
were distributed by order of ranks. These have been amended from 
time to time, and were the subject of special orders in Mareh 1854. 
The existing orders are contained in a royal proclamation dated 
May 1871, and direct, subject to the under-mentioned provisos, that 
one-thirtieth part of the value of prizes shall go to the admiral in 
command of the capturing vessels (if two admirals they are to 
divide the thirtieth, the senior taking two-thirds, the junior one- 
third), and of the remainder, or of the whole if no flag share is payable, 
the captain is entitled to a tenth of the entire proceeds. After these 
deduetions the remainder of the net proceeds is to be distributed 
in ten classes, so that each officer, man, and boy assisting in the 
capture of the prize shall receive shares, or a share, according to his 
class. Officers in the first class, including inspectors-general of 
hospitals afloat, inspectors of steam machinery, sceretary to com- 
mander-in-chief, are to receive forty-five shares cach ; in the second 
class, including senior lieutenant, staff surgeon, and certain pay- 
masters, thirty-five shares each; in the third class, licutenants, 
surgeons, captain of marines, and some others, thirty shares each; 
in the fourth class, including lieutenants of marines, sub-lieutenants, 
and warrant-offieers, twenty shares each. To the fifth class twelve 
shares each are assigned; to the sixth, ten shares each ; to the 
seventh, seven shares ; to the eighth, ineluding able seamen, four 
shares ; to the ninth, including **idlers," two shares ; and to the 
tenth, boys, one share. Another source of emolument is the per- 
centage charged upon treasure, which, for security’s sake, may be 
conveyed in ships of war on merchants’ account. 

Another great encouragement for young men to enter the naval 
service arises from the honours bestowed by the sovereign for any 
brilliant exploit. Exclusive of peerages and baronetcies, the 
honours bestowed for gallant conduct in the naval service at present 
(1883) are the titles of knights grand-crosses of the military order of 
the Bath, and knights commanders and companions of the Bath, in 
addition to which there are the civil order of the Bath, and, for 
colonial services, the order of St Michael and St George. Royal 
medals have also been granted of late years for various naval 
services, and distributed alike to the officers, seamen, and marines; 
and a number of officers, seamen, and marines have received the 
Victoria Cross. Good-sérvice pensions are also awarded to a certain 
number of flag-officers, captains, and general and field-officers of 
marines. Theso are selected according to their standing, and 
length and nature of services, a statement of which is given, in 
each ease, in the annual naval estimates presented to parliament. 
The amount of the good-serviee pension ranges from £100 to £300, 
according to rank and service. ‘There are also naval and Greenwich 
Hospital pensions established for the relief of retired officers of long 
service, who are old, infirm, wounded, or disabled. Some of these 
pensions are allotted to each class of officers. 


The cost of the British navy has necessarily varied with 
the times, with the materials used in the construction of 
ships, and with the number of men borne on the strength 
of the fleet. The highest number of men borne in the 
navy was in 1813—when 147,047 seamen and marines 
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were borne, and when the total charge was £21,212,012, 
and the year ended with a navy debt of £8,562,291. 
This was the largest charge ever made for the navy, except 
in 1855 (the year of war with Russia), when the charge 
was £21,394,216. 

Below is a statement showing the number of men voted, 
the number actually borne, and the charge, for typical 
years between 1690 and 1881 :— 


Grant for z 
= x | Total borne on DM E Navy Debt at 
Men Voted. Ships’ Books.f Bu End of Ycar. 

1691 29,210 385,317 £1,610,760 Er 
1700 7,000 7,754 638,142 £1,934,232 
1710 40,000 46,403 2,096,000 5,655,535 
1720 13,500 21,188 1,321,572 1,503,687 
1730 10,000 9,686 837,786 1,396,723 
1740 35,000 37,181 1,938,704 1,301,525 
1750 10,000 11,691 995,521. 1,716,923 
1760 70,000 86,626 4,926,63 5,228,695 
1780 85,000 97,898 6,782,984 10,372,628 
1800 110,538 123,527 11,366,579 8,705,886 
1810 145,000 146,312 15,801,184 5,591,822 
1820 23,000 23,985 6,340,771 1,193,455 
1830 29,000 31,160 5,134,955 1,314,060 
1840-41 37,456 37,665 5,742,871 ss 
1850-51 39,000 39,093 5,112,652 

1860-61 84,100 19,018 12,644,570 

1868-69 66,770 66,278 10,806,690 

1880-81 58,800 57,946 10,321,435 


* Including marines, who first appear in 1702 to 1712, and disappear between 
1713 and 1738. 

t Including marines on shore. 

t After excluding ordnance and conveyance of troops. 


In reviewing her resources generally for manning the 
navy, England may, as Sir Thomas Brassey says, fairly 
look to the reserves, no less than to the number of men 
actually borne for fleet service. The coastguard on shore 
has been maintained for many years at an average strength 
of 4000 men. The naval reserves have averaged, between 
1868 and 1881, 15,785 men. The same authority gave 
the following figures in 1882 :—pensioner reserve, 1560 ; 
first class royal naval reserve, 11,800 ; second class, 5600 ; 
third class, 150; and naval artillery volunteers, 1400. 
The total reserve for manning à war navy was considered 
by him to be not less than 40,000 men. 


Personnel of Modern Navies Compared. 


In any comparison of the personnel of modern navies, the 
question of the strength of the mercantile marine is more 
important than it is in relation to the matériel, Sir T. 
Brassey reminds us that, of the 140 English ships which 
were assembled to oppose the Spanish Armada, only 28 
belonged to the royal navy, and that Drake, Hawkins, and 
Frobisher, who commanded the fleet under Lord Howard, 
were masters in the merchant navy; also that Howe’s 
victory of 1st June 1794 was gained by the merchant sea- 
men of the kingdom. It-is estimated by the same 
authority that, if the system of naval conscription existing 
in France were applied to England so as to include, as it 
does in France, the crews of coasters, fishermen, boatmen, 
and the workmen in the private shipbuilding yards and 
the dockyards, there would be a roll of from 700,000 to 
800,000 men. 


Frane.—The system here was established under Louis XIV., and 
it comprises a term of compulsory service, by means of which France 
inseribes on her rolls some 170,000 men, of whom the great majority 
are fishermen.! 

The personnel of the navy below the rank of officer is recruited, 
(1) by the men of the maritime inscription, (2) by voluntary 
engagements, and (3) in the case of an insuffieiency of men of the 
first two categories, by a contingent from the general recruiting of 
the eountry told off for the navy. 

1. Every individual, having completed eighteen years of age, 
who has made two long voyages (au long cours) either on Govern- 
ment or on merchant ships, or who can count eighteen months of 
navigation or two years of coast fishing, and who declares his 
intention of continuing a seafaring life, is inscribed as a sailor, and 


1 See The Armed Strength of France, published (1877) under the 
superintendence of II. M. Stationery Office. 
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can be levied for the service of the fleet. Every sailor who is in- 
scribed is called into active service on completing twenty years of 
age. During the month in which he accomplishes his twentieth 
year, or during the month which follows his return to France, he 
is bound to present himself before a commissary of the maritime 
inscription. He is then enrolled, sent to a port which is the chief 
town of an arrondissement, and incorporated in a division of sailors 
of the fleet. If he be considered fit for service, he can, from the 
age of eighteen years, forestall his call to active service. The young 
sailor who joins at eighteen years of age performs his service in two 
periods. During the first, which lasts for five years, he may, when 
in France, be given renewable furlough without pay, and can then 
devoto himself to navigation of any description. After this first 
period he remains for two years longer in the same conditions, on 
renewable furlough. The time passed in this position of renewable 
furlough is counted as service to the state for every sailor who 
engages to navigate only in coasting voyages or in home fishing. 
After this latter period the sailor cannot again be called out except 
by decree in case of emergency. After serving for three years, the 
sailor who has not been sent on furlough is entitled to an increase 
of 2d. to his daily pay. The levies of sailors for duty with the 
fleet are first made amongst those who have not hitherto rendered 
any service to the state, then, in case of insufficiency, amongst 
those who have the least service, or, in case of equal service, those 
are taken who have been longest on furlough. Inscribed sailors 
have alone the right of carrying on maritime navigation or coast 
fishing, and enjoy various other privileges and immunities. The 
minimum age for the engagement of naval apprentices is eighteen 
years, the privilege of making an engagement at sixteen years 
being reserved to young men leaving the school for ship boys, and 
to those specially selected by the minister. The maximum age 
for young men who have not rendered any service to the state is 
fixed at twenty-four years. This is increased to thirty for musicians, 
stokers, carpenters, sailmakers, and caulkers who can count at 
least five years’ previous service since the age of sixteen. For pupils 
and quartermaster mechanicians (quartiers-maítres mécaniciens) 
and working mechanicians (ouvriers mécaniciens) the minimum 
limit of age 1s eighteen and the maximum twenty-five, if they have 
not previously served the state, or thirty if they belong to either 
of the callings above mentioned and have rendered previous service 
to the state. 

2. Voluntary engagements are only allowed according to the 
requirements of the service. "They cannot be made in the colonies. 
The conditions are the same as for the army. Tho engagement is 
made for five years. Re-engagements can be made by sailors of 
the fleet for three, four, or five years. They are without conditions 
of age or service, provided only that their length would not retain 
warrant officers (officiers mariniers) in the service beyond the age of 
fifty-five, and quartermasters aud sailors beyond fifty, if they can 
unite with this age a service of twenty-five years. 

3. For men of the navy who do not belong to the maritime 
inscription, the time of service is five years and 1n the reserve four 
years. They then pass immediately into the reserve of the terri- 
torial army, in which they remain until they attain forty years of 
age. The contingent is furnished in proper proportion from each 
canton, and is composed of the young men comprised in the first 
part of the cantonal recruiting list, to whom the lowest numbers 
have fallen when drawing lots. 

The number of men obtained by the general recruiting was 6056 
in 1878, 7040 in 1874, 6406 in 1875, and 4326 in 1876. 

The sailors on shore are divided into five divisions, of which two 
(those at Brest and Toulon) are of the first class and three are of 
the second class. In each division there is a council of administra- 
tion, entrusted with clothing and pay duties, and, in fact, with all 
administrative questions. Each first class division consists of a 
staff and of depót companies, as follows:—one company of seamen 
gunners (matelots canonnicrs), one company of seamen fusiliers 
(matelots fusiliers), one company of mechanicians and stokers, 
three companies of sailors of the maritime inscription, one com- 
pany of sailors from the general recruiting. The divisions of the 
second class are each composed of a staff and depót companies as 
follows:—one company of special branches, two companies of 
sailors of the maritime inscription and from the general recruiting, 
Each of these companies is divided into two sections. The division 
at Lorient comprises, in addition, an instruction battalion of 
fusilier apprentices. In each division there is an elementary school, 
a school for teaching bookkeeping to quartermaster-serjeants, a 
gymnasium, a fencing school, and a swimming school. In the two 
first divisions there are also music schools. The first masters and 
second masters belonging to the different special branches and pro- 
fessions form the cadre of the warrant officers of the fleet. When 
of equal grade, they are classed in the following order:—navigation, 
gunnery, musketry, steering, mechanicians, carpenters, sailmakers, 
and caulkers. When not serving afloat or in the divisions, these 
masters are placed in disponibilité at their homes, with reduced 
pay, and are recalled to active service according to roster. The 
budget for 1878 shows that eighty-nine officiers de vaisseau are to be 


employed with the shore divisions of crews and with the establish- 
ment for pupils. The number of men provided for is as below 
(bandmasters, officers, quartermasters, sailors, boys, and super- 
D eeu shore, 8438; afloat, 25,063; reserve, 1607; total, 

The marine infantry is not employed in service on board men-of- 
war in the same manner as the marines of the British navy. Its 
duties are to garrison the five military ports and the colonies, and 
to take part in maritime and other wars. When necessary, it fur- 
nishes detachments on board ships belonging to the state. 

Germany.) —The whole of the maritime population, inclusive of 
the technical personnel, are absolved from land duties, but are 
liable to serve in the fleet. The distribution of the annual levy is 
dependent upon the scafaring population, the quota contributed 
by each state being deducted from its whole liability for the land 
aud sea forces. It used to be the practice to draw exclusively from 
the seafaring population of the provinces of Prussia, Pomerania, 
Hanover, Sehleswig-Holstein, and other federal states, but it has 
been found necessary to draw upon the land population of the above 
provinees in order to make up the required quota. 

The personnel of the navy includes the following officers, non- 
commissioned officers, and men :—1 chief of the admiralty, 4 rear- 
admirals, 17 (23) captains, 36 (63) captains of corvette, 65 (165) 
captain lieutenants, 104 (118) lieutenants, 86 (140) sub-lientenants, 
and 100 (229) naval cadets, 83 (147) deck officers, 580 (1546) non- 
commissioned officers of seamen, 4290 (10,267) seamen, 330 (499) 
non-commissioned officers. Besides these there are 12 engineers, 
90 (304) deck officers (engineers and masters), 110 (189) engineers’ 
mates, 28 engineers’ apprentices, 580 (2131) firemen, 154 (570) 
masters’ mates, 450 (698) mechanics, 84 (154) staff sergeants for 
police purposes. 

Every German (except in a. few well-defined cases) is liable to 
service in the army or navy, and is not allowed to provide a sub- 
stitute nor to purehase exemption. Liability to service commences 
with the completion of the seventeenth year, and lasts until the 
close of the forty-second year of age. Of this time, twelve years 
must be passed in the standing army and landwehr in the case of 
a soldier, in the fleet and seewehr in the case of a seaman. All 
men liable to service, who may not be called into the standing 
army, fleet, landwehr, or seewehr, are liable to be called out in the 
landsturm in time of war. The estimated seafaring population of 
North Germany is about 80,000, including fishermen and dock 
labourers. 

Italy.*—The annual classification of all individuals fitted for sea 
service takes place according to fixed instructions. The men 
who are passed as fit and suited for the navy are divided into two 
categories by lot. Those of the first category are drawn into the 
service, and have to serve four years either on board or on shore 
(they pass the remaining six years on unlimited furlough). The 
men of the second category, however, are allowed to go at once 
on unlimited furlough, and are only called up in case of war or 
similar emergency. They are also liable for service for ten years. 
Volunteers and boys trained at the various naval training establish- 
ments are obliged to serve eight years continuously. The number 
of men per annum who reach the age rendering them liable for ser- 
vice is about 5050 on an average, of whom 2600 are fit or suited 
for the service. Of these, from 1500 to 1800 are placed in the first 
category (200 volunteers) Naval officers are chiefly obtained from 
the naval schools, Under-officers seldom obtain the rank of officer, 
and only then after a searching examination. The law on pro- 
motion of the year 1871 fixes the rules of promotion for all ranks. 

The ‘‘corpo reale equipaggi ” is divided into three divisions, each 
of which is under the command of a post-captain, and belongs to a 
*dipartimento."3 The total establishment was as follows in 
1875 :—741 able seamen, 5526 (including 200 boys) seamen and 
gunners, 704 artificers, 360 employed in ‘‘administration,” 1187 
engineers and stokers, 168 ''guardiani," 29 invalids; total 8715 
men. A body of men has been lately formed for torpedo defence. 
The estimated seafaring population of Italy is 225,000, chiefly 
fishermen. 

Russia.*—The entire male population, without distinction of class, 
is liable to military service. The number of men required to com- 
plete the strength of the army and navy is fixed by the legislature 
every year on the recommendation of the minister of war, and 
promulgated to the senate by an imperial ukase. Admission to 
the service is determined by lot drawing, in which one class only 
of the population is annually called upon to take part, namely, 
that which includes all the males who have rcached the age of 
twenty years on the 1st January of the year in question. Persons 
who have fulfilled certain educational conditions may relieve them- 


1 See The Armed Strength of the German Empire (1876), published under the 
tuperintendence of I.M. Stationery Office. 

2 See The Armed Strength of Italy, published (1875) under the authority of H.M. 
Stationery Offiee. 

3 The coast-line of Italy is divided into three regions called dipartimenti 
marittimi. 

4 See The Armed Strength of Russia, published (1882) under the authority of 
ILM. Stationery Office. 
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selves from lot drawing by enlisting as volunteers. In the naval 
forees the ordinary term of service is ten years, namely, seven with 
the fleet and three in the reserve. The total number of young 
men who had attained the ageof twenty years in 1880 was 794,000. 
The contingent to join on the Ist (13th) January 1881 was fixed 
at 235,000, and of this number 231,961 were enrolled. According 
to the statutes the number of sailors in the navy should be about 
50,000. Of these in time of peace there are serving afloat 28,000, 
and employed ashore 12,000,—the remaining 10,000 being on un- 
limited furlough. In 1879 the appropriation of the conscripts actu- 
ally enrolled in the navy was 4504 for the Baltic fleet, 446 for the 
Black Sea fleet, 72 for the Caspian flotilla, and 418 for the Siberian 
flotilla. The effective was on January 1, 1880, 2303 below the 
establishment. 

Austria-Hungary.'—The duty of military service is general, and 
must be fulfilled personally by every citizen capable of bearing arms. 
The term lasts for twelve years, of which three are spent in the 
standing army, seven in the reserve, and two in the landwehr; 
men who are incorporated in the landwehr at once serve in it for 
twelve years. In the navy the period of service is for ten years, of 
which three years are active and seven years reserve service. The 
conscription is confined to Dalmatia and the coast districts. Onc- 
third of the whole complement of officers and men required to man 
the fleet in time of war is kept continuously afloat in peace ; the 
war complement is 8079 of All ranks, of whom 2700 are actively 
employed ; the war complement comprises (besides rear-admiral and 
staff of the squadron)—officers, &c., 571; sailors and gunners, 5428; 
navigating personnel, 362; naval police, 158; engine-room artificers, 
stokers, &c., 781; sanitary personnel, 53; tradesmen, 202; 
stewards, cooks, officers’ servants, &c., 524,—-total, 8079. The 
peace effective of the corps of seamen is 6152, inclusive of the 400 
boys in the training-ship ‘‘Schwartzenberg.” The total force on 
the war establishment is 11,532. 


To show briefly the general result of all this organiza- 
tion of matériel and personnel, it is perhaps sufficient to 
state the number of ships in commission at a given date in 
the present year (1883), and the numbers of their crews. 

Including stationary and harbour ships, tenders, training 
and drill ships, troop and surveying ships, there are from 
230 to 240 ships and vessels in commission in the British 
navy, mounting about 1400 guns, and having a personnel, 
all told, of about 34,000 officers, men, and boys. Exclud- 
ing the vessels specially referred to above, and taking only 
those which may be regarded as fighting vessels, the 
number in commission falls to about 100, with about 800 
guns, and 22,000 officers, men, and boys in the crews. 
Comparing this with foreign navies, the proportions may 
be fairly stated as follows :— 

No. of Ships. | No. of Guns. | Complenient. 
800 
500 
320 
260 
230 
250 
280 
220 
100 
100 


22,000 
15,000 
8,500 
8,300 
6,300 
5,400 
4,800 
4,500 
4,900 
2,500 


Germany 
United States 
Holland 


Of works on Dritish naval history, the following, among others, 
may be consulted :—Nicolas, History of the Navy from the Earliest 
Times to 1422, 2 vols., 1847; Campbell, Lives of the Admirals to 
1727, 4 vols., 1750, and afterwards continued by Berkenhout and 
Yorke down to 1816 in 8 vols., the last edition being that of 1870; 
Southey, Lives of the British Admirals, 5 vols., 1833 (from the 
Restoration); Lediard, Naval History of England to 1784, 1735; 
Beatson, Naval and Military Memoirs of Great Britain from 1727 
£o 1783, 1st edition, 3 vols., 1790 ; Brenton, Naval History from 
1783 to 1836, 2 vols., 1837 ; James, Naval History from 1793 to 
1827, 6 vols, many editions; Schomberg, Naval Chronology to 
1802, 5 vols., 1802; Naval Chronicle from 1799 to 1818, 40 vols.; 
Allen, Battles of the British Navy from 1190 to 1840, 2 vols., 
1852; Yonge, History of British Navy from 700 to 1862, 2 vols., 
1863. The following deal almost exclusively with the matériel of 
the navy:—Charnock, History of Naval Architecture, 3 vols., 1801; 
Derrick, Memoirs of the Navy, 1806; Perigal, Chart of Naval 
History from the Earliest Period to 1859, 1860. (N. B.) 


1 See The Armed Strength of Austria, published (1874) under the 
authority of H.M. Stationery Office. 
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Navy OF THE UNITED STATES. 


The American navy came into existence shortly after the Declara- 
tion of Independence. As early as October 1778 Congress author- 
ized the construction of two national cruiscrs, and, at the same 
time, appointed a marine committee to administer naval affairs. 
The first force, consisting of purchased vessels, badly fitted and 
built, and insufficiently equipped and manned, embraced two ships 
of 24 guns each, six brigs carrying from 10 to 12 guns, two 
schooners each with 8 guns, and four sloops, three of 10 guns 
and one of 4 guns. On December 22d a personnel of officers 
was selected, one of the lieutenants being the well-known Paul 
Jones, Ezekiel Hopkins was made commander-in-chief, but, having 
incurred the censure of Congress, he was dismissed early in 1777, 
and since then the title has never been revived except in the 
person of the president. In November 1776 the grades of admiral, 
vice-admiral, rear-admiral, and commodore were assimilated in 
rank and precedence to relative army titles, but they were never 
created by law until 1862. During the war a number of spirited 
engagements occurred, but there was a great lack of efficient 
material at home, and agents abroad were not able to enlist the 
active sympathies of nations or rulers. Benjamin Franklin did 
manage to cquip one cane squadron, but this was rendered 
almost useless by internal dissensions, and it required the victory 
of Paul Jones in the ‘‘ Bon Homme Richard” over the *'Serapis " 
to bring about any tangible result for the risk taken. During 
the war 800 vessels of all classes were made prizes, but the navy 
lost by capture 11 vessels of war and a little squadron of gun- 
boats on the lakes; and, with 13 ships destroyed to avoid capture 
by the British, 5 condemned, and 3 wrecked at sca, the country 
was practically without a naval force between 1780 and 1785. 

Owing to the depredations upon commerce of the Barbary powers, 
Congress in 1794 ordered the construction of six frigates, prescribing 
that four of them should be armed with 44 guns ae two with 
36 guns; but, the Berbers having made peace, the number of 
vessels was reduced one half, and no additions were made until 
1797, when the ** Constitution," ‘‘ United States," and ‘‘ Constella- 
tion" were built. Trouble with France from 1798 to 1801 resulted 
in the formation of four squadrons operating in the West Indies ; 
these numbered 21 vessels in all, and, besides capturing nearly 
one hundred prizes, they gained experience and prestige by many 
short and decisive single actions. No further increase was made 
until 1802, when the war with Tripoli was declared ; up to this 
time the navy had cost the country, iucluding sites for navy yards, 
only £2,000,000. In 1803 the ‘‘gunboat policy " was revived, but, 
though 188 vessels of this class were built, their service was un- 
important and their usefulness questionable. 

At the breaking out of hostilities with Great Britain in June 
1812, the naval force of the United States consisted of a nnmber of 
gunboats fitted for the protection of rivers and inlets, and of 
17 sea-going ships, 9 of which were below the frigate class. 
From the close of the war in 1815 until the beginning of 
hostilities with Mexico in 1846, the American navy was engaged 
in the suppression of the slave-trade and of piracy, and in voyages 
of exploration and discovery. In 1846 California, after being once 
relinquished, was seized, and during the war the United States 
vessels were employed in blockading or capturing the ports upon 
both seaboards of Mexico, and in co-operating with the army,—all 
hostilities ceasing in 1847 with the oecupation of the city of Mexico. 
In 1848 Lieutenant Lynch commanded an expedition engaged on 
the exploration of the Dead Sea and the river Jordan ; in 1856 the 
** Advance " and “ Rescue” searched for Sir John Franklin, followed 
later by the expeditions of Kane and of ITartstene; in 1854 Strain 
made a partial survey of the Isthmus of Panama ; and in 1855 Rear- 
Admiral John Rodgers, in the ** Vincennes,” went farther into the 
Arctic Ocean through Behring’s Strait than any previous navigator. 
In 1858 the Paraguay expedition successfully finished its work ; 
and for many years, carnestly aided by Great Britain, a squadron 
was employed on the coast of Africa and in the West Indies for 
the suppression of the slave-trade. 

The civil war broke out in April 1861, and its naval character 
was marked by two leading features: the first was that, while one 
side had a small force of naval vessels, whieh were generally good 
of their kind, the other entered the contest with absolutely nothing 
that could be called a man-of-war; the second was that, though 
certain developments in the character and construction of ships and 
weapons had been foreshadowed before the war, and had even been 
partially realized, it was during the progress of the struggle that 
those changes took place in marine warfare which amounted to a 
revolution. The effect of rifle and shell-fire, the employment of 
the ram, the destrnctive energy of torpedoes, the application of 
armour tothe sides of vessels, aud the superiority of iron-armoured 
ships—all taught in practice what theory had in vain asserted. 
At the commencement of hostilities the number of vessels of all 
kinds in commission was 76 ; 136 were purchased in 1861, making 
the total 264, while the roll of enlisted men increased from 7500 to 
22,000. At the close of the war there were 51,500 scamen and 7000 
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officers of all grades, and over 600 vessels; at the navy yards 6880 
artisans were employed; 208 steamers were built, and 313 out of 
a total of 481 were purchased, all at a cost of over £3,000,000 ; 
340 were afterwards sold for £1,500,000. On the lst of January 
1865 there were 5278 volunteer officers in service, but in 1870 this 
number had been reduced to 111, excluding 64 out sf 305 applicants 
who had been admitted to the regular service. The Confederate 
navy was modelled precisely upon that of the Federal States. In 
the autumn of 1864, when at à maximum, it consisted of 16 iron- 
clads, 3 of which were rated as floating batteries, of 50 wooden 
vessels, and of the rover ‘‘Shenandoah.” Abroad cruisers were 
of great assistance to the Confederacy, the most notable of 
these being the ‘‘Sumter,” '' Alabama," ''Georgia," ‘‘ Florida,” 
** Rappahannock,” and ‘‘Shenandoah.” 

Since the close of the war the United States navy has been doing 
excellent service in the peaceful pathways of science and humanity, 
the only warlike demonstrations having been that against Formosa 
in 1867 and that against Corea in 1870. Expeditions have been 
sent to the Arctic Ocean; ships have been eU E in the survey of 
every sea; deep-sea soundings have been made both in the Atlantic 
and the Pacific ; and five expeditions have tried to solve the problem 
of the best route for a trans-isthmian aud inter-oceanic canal; 
scientific observers have occupied stations, and with important 
results, in the transit observations, and to-day the chain of 
telegraphie measurements of longitude around the whole world is 
the work of American naval officers. 

Administration and Condition.—During the revolutionary war 
Congress through its committees and agents managed naval affairs. 
In 1789 these duties were entrusted to the secretary of war, and it 
was not until 1798 that the ‘‘ department of the navy” was estab- 
lished. In 1815 a ‘f board of commissioners for the navy” was 
constituted, bnt the Act provided that nothing in it should be con- 
strued to take from the secretary his control of marine affairs. In 
1842 this law was repealed, and the bureau system, under which all 
the duties were divided specifically among five oflices, was estab- 
lished; in 1862 there was a new division of responsibilities, and the 
eight bureaus now existing were created. Each of these is under 
the control of a naval officer, nominated by the executive and con- 
firmed by the senate, all chiefs of bureaus having assigned them 
the temporary rank of commodore, actual or relative, when their 
own grades are below this. The bureaus are—(1) navigation, 
which controls all matters relating to pilotage and navigation, 
with a direct superintendence of the naval observatory and of the 
hydrographic, signal, naval intelligence, Nautical Almanac, war 
record, compass, and detail offices, —this last having charge of 
the persennel of the service; (2) ordnanee, whieh administers all 
artillery, ordnance, and torpedo matters; (3) equipment and 
recruiting, which is in charge of outfits, equipments, stores, 
recruiting, and apprenticeships ; (4) yards and docks, which super- 
intends the construction of docks, naval grounds, buildings, and 
all eivil-engineering work; (5) medicine and surgery; (6) provi- 
sions and clothing, which is responsible for the supplies of food, 
water, and clothing, aud manages the accounts, thus performing 
under one direction these duties velegated in the army to the 
quartermaster, commissary, and paymaster ; (7) steam engineering, 
which designs and has the eare of enginesand boilers ; and (8) con- 
struction and repair, which performs the same duties for ships. 
The first four bureaus are under the direction of line-officers of the 
navy. 

There are no maritime districts in the United States, naval 
authority being limited strictly to the navy-yard government. At 
present there are seven navy yards and three naval stations, in 
whieh the general administration is entrusted to specific depart- 
ments, all under the direct command of a line-officer of high rank, 
and each corresponding to a bureau of the central control. It is 
the intention of the Government to close all but three of the yards, 
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maintaining those at New York, Norfolk, aud San Francisco (Mare 
Island), together with a repair arsenal at Washington. j 

The judge advocate's office and the Naval Academy are under tho 
special supervision of the secretary. The Naval Academy ranks 
among the best institutions of the kind in the world. It is situated 
at Annapolis, Maryland, and is governed by a line-officer super- 
intendent, assisted by an academic board made up of the heads of 
the departments of discipline and of studies, and with a corps of 
instructors drawn mainly from the line of the navy, with a few 
engineer and civilian assistants. Al appointments of naval cadets 
are made by the president upon the nominations of members of 
Congress ; each of the congressional districts, about three hundred 
in all, is entitled to one representative at the institution, admission 
after nomination being based upon a rigorous examination. The 
curriculum is for four years, supplemented by a two years’ cruise 
before final graduation. 

Corresponding to Greenwich Hospital in its days of old pensioners 
is the Naval Asylum, situated at Philadelphia ; and at Newport, 
Rhode Island, are the headquarters of the torpedo station and of 
the training system for apprentices. The naval experimental 
battery is at Annapolis, though not a part of the Naval Academy; 
and in all the large seaboard towns are rendezvous for the shipping 
of men, and branches of the hydrographic office for the dissemina- 
tion of maritime information. 

The personnel of the active list includes 1410 commissioned 
officers (602 of whom are at sea and 808 on shore), 7500 men, and 
700 apprentices ; there is also a corps of marine infantry, with 1887 
enlisted men and 75 officers. All enlistments of sailors are 
voluutary, and for a period of three years, with special inducements 
for re-enlistment within a fixed period, and with the certainty of a 
pension or of a billet at the Naval Asylum after twenty-one years’ 
service. There is no reserve, the active list representing the 
available foree. For officers who have attained sixty-two years of 
age, or who have seen service for a term varying from forty to forty- 
five years, there is a retired list which entitles them without delay 
to 75 per cent. of their highest sea pay. Upon this list also there 
are officers, and in the Naval Asylum there are men, who are inca- 
pacitated for active service by reason of physical or other causes. 
Apprentices are enlisted between the ages of fourteen and eighteen, 
with obligatory service until the age of twenty-one is attained. 

There are five foreign stations, divided geographically,—the 
North Atlantic, South Atlantie, European, Pacifie, and Asiatic. 
In January 1883 there were 140 vessels of all kinds on the register, 
23 of which were in commission for general cruising, and 5 were 
employed on special service. Three modern steel steamers are 
being built ata private yard, and Congress has under consideration 
a new construction plan ; by an annual expenditure of $4,283,000 
this will give in ten years a modern steel navy of 70 ships, in every 
way adequate to the demands of the country. The estimates for 
the fiscal year ending June 30, 1885, require for the ordinary 
purposes of the navy $16,319,307:62, and for the increase of the 
navy, including the completion of four double-turreted monitors 
of the armoured fleet, $7,449,581°76, or a total of $23,768,889 °38. 
The present effective cruising foree is composed of 1 first rate, 14 
second rates, and 21 third rates, or 36 in all; the available 
armoured vessels are 13 monitors of the old single-turreted type 
and 6 double-turreted monitors, lately rebuilt. 

The coast survey and lighthouse establishment, both mainly in 
charge of naval officers, the revenue marine, life-saving, steamboat 
inspection, and marine hospital services, are all a part of the 
treasury department; the transfer of their control to the navy 
department is asked of Congress by the secretary of the navy, who 
also recommends the establishment, under his administration, of a 
bureau of mereantile marine, the duties of which will be analogous 
to those of the mercantile marine department of the Board of 
Trade. (J D.J K.) 


NAWANAGAR, or NowANUGGUR, a native state lying 
along the southern shore of the Gulf of Cutch, Bombay 
Presidency, India, between 21° 44’ and 22° 54’ N. lat. 
and 68° 58’ and 71° E. long., with an area of 3393 square 
miles and a population in 1881 of 316,147. The chief, 
who has the title of jám, is a Hindu of the Járeja Rajput 
caste, and has powers of life and death over his sub- 
jeets. The gross revenue is about £182,000; a tribute 
of £12,000 a year is payable jointly to the British Govern- 
ment, the gaekwár of Baroda, and the nawáb of Junágarh. 
The principal products of the state are grain and cotton, 
and eloth and silk are the chief manufactures. Nawdna- 
gar, the capital, isa flourishing seaport town, nearly 4 miles 
in circuit, with a large trade, and a population of 39,668. 


| all manner of jewels. 


NAWAWI. Mohyi al-Din Abú Zakaryá Yahya b. 
Sharaf al-Nawawi, born at Nawá in Jaulán, October 1233, 
head of the Ashrafia academy at Damaseus from 1267, 
died at Nawá 20th December 1277, where his grave is still 
visited as that of a saint. 'To this honour he has better 
elaims than most Moslem sheikhs, for not only was his life 
one of the most intense and unselfish devotion to learning, 
but he had the rare courage to take open part for his 
oppressed countrymen against Sultan Bibars, and alone 
among the Syrian doetors refused to sanction the exactions 
of which the “ Holy War” was the pretext. “Thou hast 
a thousand mamelukes," he said, “each of whom wears a 
golden girdle, and two hundred female slaves adorned with 
When thou hast spent all this, and 
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thy mamelukes have only girdles of cord and thy slave- 
girls only clothes without jewels, I will vote for the tax.” 
The angry sultan banished him from Damascus, and, though 
public opinion compelled this sentence to be revoked, 
Nawawi refused to return while Bibars was in the city. 

Forty-two works of Nawawi are catalogued by Wiistenfeld, Leben 
und Schriften des Scheich . . . el Nawawi, Gottingen, 1849. His 
biographical ‘‘ Dictionary of Illustrious Men chiefly at the Begin- 
ning of Islamism,” forming the first part of the Zahdhib al-asmá 
wal-loghdt (a sort of analytical index to six theological and juristie 
works), was published by the same scholar, Gottingen, 1842-47. 
An edition of his manual of Sháfiite jurisprudence (Minháj al- 
tdlibin), a book of great reputation in the East, has been com- 
menced by L. W. C. van den Berg (vol i., Batavia, 1882, with 
French version and notes). 


NAXOS, one of the Cyclades, a fertile island in the 
JEgean Sea, a little to' the east of Paros. It was rich 
in vines and famous for its wine, and in consequence 
became one of the chief seats of the worship of Bacchus. 
'The god found Ariadne asleep on its shore, when she was 
deserted by Theseus. From its fertility and wealth Naxos 
was the most powerful of the Cyclades. A tyrant 
Lygdamis ruled there for some time during the 6th century 
B.C. In 501 a Persian fleet unsuccessfully attacked it, but 
in 490 it was captured and treated with great severity. 
Four Naxian ships took part in the great expedition of 
Xerxes, but deserted and fought on the Greek side at 
Salamis in 480. Naxos was a member of the Delian Con- 
federacy ; it revolted in 471, was captured by Athens, and 
remained in her possession till her empire was destroyed. 
The history of the island henceforth is obscure. The most 
remarkable event was its capture, in 1207 A.D., by the 
Venetian Marco Sanudo, who founded there a state and a 
dynasty that flourished till the Turks took the island in 
1566. Since the War of Independence it has belonged 
to the Greek kingdom. The chief town occupies the site 
of the ancient city on the north-west coast. Naxos, Paros, 
Antiparos, and some little islets form an eparchia, with a 
total population of about 21,000. 

NAXOS, the carliest Greek colony in Sicily, was founded 
from Chalcis in 735 s.c., on the east coast immediately 
south of the modern town of Taormina. Within a few 
years it became strong enough to found Leontini and 
Catana. It is impossible here to enter on the tangled 
history of its relations with the other Greek cities of 
Sicily, and with the tyrants Hippocrates, Gelo, &c. Naxos 
was the warmest ally of Athens in the Sicilian expedition. 
In 403 z.c. it was completely destroyed by Dionysius, and 
was never rebuilt. Its place was supplied in 358 by 
Tauromenium, to which the Naxian exiles flocked. 

NAYAGARH, or Nyacur, a petty state in Orissa, 
Bengal, India, with an area of 588 square miles. "The 
state is a valuable and well-cultivated territory, abound- 
ing in noble scenery, with a splendid range of hills from 
2000 to 3000 feet in height running through its centre. 
The population in 1881 was 114,622, most of them 
Hindus. The chief receives an estimated annual re- 
venue of £5418, and pays a tribute of £552 to the British 
Government. 

NAYLER, or Nayzor, JAMES (1618-1660), a Puritan 
fanatic, was born at Andersloe or Ardsley in Yorkshire, in 
1618. When the civil war broke out in 1641 Nayler, 
who was then resident in the parish of Wakefield, joined 
the Parliamentary army, and served as quartermaster 
under Lambert. In 1651 he adopted Quakerism, and 
became a zealous advocate of the new principles both as a 
preacher and writer. Gradually his opinions became tinged 
with the wildest fanaticism, until he arrived at the seeming 
conviction that he was a new incarnation of Christ. He 
gathered around himself a small band of disciples, who 
followed him from place to place, paying him the homage 
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due to one gifted with supernatural endowments. In 
October 1655 he, in imitation of Christ's procession into 
Jerusalem, entered Bristol on horseback riding single—“ a 
rawboned nude figure, with lank hair reaching below his 
cheeks,"—attended by seven followers, some on horseback, 
some on foot, he in silence and they singing ‘‘ Hosanna! 
Holy, holy! Lord God of Sabaoth!" The procession 
passed on to the High Cross of Bristol, where Nayler and . 
his followers were apprehended by the authorities. His 
trial occupied the second parliament of Cromwell for 
several days, and on December 16, 1656, he was convicted 
of blasphemy and sentenced to be whipped from the Palace 
Yard to the Old Exchange, to be branded in the forehead, 
to have his tongue bored with a red-hot iron, to be whipped 
through the streets of Bristol, and to suffer imprisonment 
with hard labour for two years. These stern measures had 
the effect of convincing Nayler that his pretensions to 
supernatural powers were the result of delusion, and on 
May 26, 1657, he, after recantation, received his freedom. 
He was readmitted into the communion of the Quakers. 
In October 1660 Nayler set out to visit his long-forsaken 
family in Yorkshire, but died on the journey in Hunting- 
donshire. 

A collected edition of the Tracts of Nayler appeared in 1716; a 
Relation of the Life, Conversion, Examination, Confession, and 
Sentence of James Nayler in 1657; a Memoir of the Life, Ministry, 
Trial, and Sufferings of James Nayler in 1719; and a Refutation of 
some of the more Modern Misrepresentations of the Society of Friends 


commonly called Quakers, with a Life of James Nayler, by Joseph 
Gurney Bevan, in 1800. 


NAZARENES (Na£opatot), an obscure Jewish-Christian 
sect or “heresy,” existing at the time of Epiphanius in 
Ceele-Syria, Decapolis (Pella) and Basanitis (Cocabe). 
According to that authority (Pan. xxix. 7) they dated 
their settlement in Pella from the time of the flight of the 
Jewish Christians from Jerusalem, immediately before the 
siege in 70 A.p.; he characterizes them as neither more 
nor less than Jews pure and simple, but adds that they 
recognized the new covenant as well as the old, and believed 
in the resurrection, and in the one God and His son Jesus 
Christ. He is unable to say whether their christological 
views were identical with those of Cerinthus and the like, 
or whether they differed at all from his own. This lacuna 
is filled up by Jerome (Ep. 79, to Augustine), who expressly 
says that they believed in Christ the Son of God, born of 
the Virgin Mary, who suffered under Pontius Pilate, and 
rose again, but adds that, ‘desiring to be both Jews and 
Christians, they are neither the one nor the other.” They 
used the Aramaic recension of the Gospel according to 
Matthew, which they called the Gospel to the Hebrews, 
but, while themselves adhering as far as possible to the 
Mosaic economy as regarded circumcision, sabbaths, foods, 
and the like, they did not refuse to recognize the aposto- 
licity of Paul or the rights of heathen Christians (Jer., 
Comm. in Isa., ix. 1). These facts, taken along with the 
name (comp. Acts xxiv. 5) and geographical position of 
the sect, lead to the conclusion that the Nazarenes of the 
4th century were the direct representatives of the Jerusalem 
Christians of the Ist, who owned the presidency of James, 
Probably they are intended also by Origen (Contra Cels., 
v. 61) and Eusebius (Z. Æ., iii. 27) when two classes of 
Ebionites are discriminated, one of which acknowledged 
the supernatural origin of Christ. Compare EBIONITEs; 
and see Ritschl, Entstehung d. altkath. Kirche, bk. i. 
sec, 3. 

NAZARETH, in Galilec, now al-Nasira, the city of Mary 
and Joseph, and the place where our Lord spent his youth, 
is pleasantly situated in a hollow on the south slope of the 
hills (J. al-Sikh) which bound the plain of Esdraelon on 
the north. Though it had a synagogue (Matt. xiii. 54; 
Luke iv. 16), and is called in the Gospels a city, Nazareth 
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must have been an obscure place! in the time of Jesus, for 
we find no mention of it outside of the New Testament till 
Eusebius and Jerome identify it with a “village” which 
undoubtedly occupied the place of the modern Nasira. Jn 
Jerome's time it was already visited by pilgrims, but as 
yet we hear nothing of relies or places associated with 
special incidents in the life of Jesus. The population was 
mainly Jewish,—exclusively so, we are told by Epiphanius, 


down to the time of Constantine,—and the Jews, after’ 


their manner in modern as in ancient times, seem to have 
been the inventors of various marvellous relics and identi- 
fications which were palmed off upon Christian pilgrims in 
the 6th century. Such at least is the natural inference 
from what Antoninus Martyr tells of these wonderfully 
friendly and communicative Hebrews. A century later 
Arculphus describes two great churches corresponding to 
the modern Greek church over the Virgin’s Well and the 
Latin church of the Franciscan monastery over the Grotto 
of the Annunciation. The place has since passed through 
various vicissitudes ; it was most flourishing in the time 
of the crusaders, who transferred to it the bishopric of 
Scythopolis. The Ottomans at length expelled the 
Christians; but the Franciscans established themselves 
under the protection of Fakhr al-Din in 1620. The town 
has now a Greek, a Latin, and a Moslem quarter, as well 
as a Protestant mission and orphanage. "The population 
is variously estimated at from 6000 to 10,000. 

The Virgin’s Well, just outside the town, must have been fre- 
quented by the women.of ancient as of modern Nazareth; all the 
other traditional sites are highly dubious. But this hardly affects 
the interest attaching to the town, for the character of Nazareth 
must at all times have depended on its position and surroundings, 
It was a little country town of peasants and handieraftsmen, nestling 
in olive groves and green meadows, separated and yet not distant 
from the busy life of the greater Galilean cities, surrounded on all 
sides by the pleasantest landscapes of Canaan. The hill above the 
town commands one of the finest views in Galilee, from Hermon to 
Mount Carmel. 

NAZARITE, or Nazrite (12), was the name among 
the Hebrews for a peculiar kind of devotee. The character- 
istic marks of a Nazarite were unshorn locks and abstinence 
from wine (Judg. xiii. 5; 1 Sam. i. 11; Amos ii. 11, 12); 
full regulations for the legal observance of the Nazarite 
vow are given in Numb. vi, where every product of the 
grape-vine is forbidden, and the Nazarite is further enjoined 
to abstain from approaching a dead body, even if it be that 
of his nearest relative. The law in question is not pre- 
exilic, and is plainly directed to the regulation of a known 
usage. It contemplates the assumption of the vow for a 
limited period, and gives particular details as to the atoning 
ceremonies at the sanctuary by which the vow must be 
recommenced if broken by accidental defilement, and the 
closing sacrifice, at which the Nazarite, on the expiry of his 
vow, cuts off his hair and burns it on the altar, thus return- 
ing to ordinary life. Among the later Jews the Nazarite 
vow of course corresponded with the legal ordinance, which 
was further developed by the scribes in their usual manner 
(Mishna, Vdazir; comp. 1 Mac. iii. 49; Acts i. 23 sq.; 
Joseph., Ant., xix. 6, 1; Id., B. J., ii. 15, 1). On the other 
hand, in the earliest historical case, that of Samson, and 
in the similar case of Samuel (who, however, is not called a 
Nazarite), the head remains unshorn throughout life, and 
in these times the ceremonial observances as to uncleanness 
must have been less precise. Samson’s mother is forbidden 
to eat unclean things during pregnancy, but Samson him- 


1 Even the form of the name is uneertain, Na(apér, NaCapéd, 
Na(apd. These variations are intelligible in a Hebrew or Syriac 
name with fem. termination, but hardly enable ns to fix the original 
form. In Syriae and Arabic the ¢ is transcribed as sharp s; thus the 
root of the name Nazareth would be N-S-R, and so many aucients and 
moderns suppose that in Matt. ii. 23 the prophecy referred to is that 
of the Branch (néser) in Isa. xi. 1. 
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self touches the carcase of a lion and is often in contact 
with the slain.? 

In the cases of Samuel and Samson the unshorn locks 
are a mark of consecration to God (anos "5 Judg. 
xiii. 5) for a particular service, —in the one case the service 
of the sanctuary, in the other the deliveranco of Israel from 
the Philistines. Since, moreover, the Hebrew root N-Z-R 
is only dialectically different from N-p-r, “to vow,” both 
corresponding to the same original Semitic root (Arabic 
N-DH-R), it would seem that the peculiar marks of the 
Nazarite are primarily no more than the usual sign that 
a man is under a vow of some kind. To leave the locks 
unshorn during an arduous undertaking in which the divine 
aid was specially implored, and to consecrate the hair after 
success, Was a practice among various ancient nations, of 
which examples may be seen in Spencer, De Legibus Heb., 
iii. 1, cap. 6; but the closest parallel to the Hebrew 
custom is found in Arabia. There the vow was generally 
one of war or revenge (//amdsa, p. 167 ; “Antara, Moal., 
l. 74; Moh. in Medina, p. 201), and till it was aceom- 
plished the man who vowed left his hair unshorn and 
unkempt, and abstained from wine, women, ointment, and 
perfume. Such is the figure of Shanfara as described 
in his Zémíya. The observances of the ¿krám belong to 
the same usage (see vol. xv. p. 674), and we find that at 
Taif it was customary to shear the hair at the sanctuary after 
a journey (Moh. in Medina, p. 381). The affinity between 
the Arabian usage and a case like that of Samson is 
obvious, and the consecration of Samuel has also its Arabic 
parallel in the dedication of an unborn child by its mother 
to the service of the Kaba (Ibn Hishám, p. 76 ; Azrak, p. 
128); but we have not sufficient data to enable us to trace 
the further development of the Nazarite vow among the 
Hebrews. The spirit of warlike patriotism that character- 
ized the old religion of Israel could scarcely fail to encour- 
age such vows (comp. 2 Sam. xi. 11, and perhaps 1 Sam. 
xxi. 4, 5), and from the allusion in Amos we are led to 
suppose that at one time the Nazarites had an importance 
— perhaps even an organization— parallel to that of the 
prophets, while on the other hand the Canaanized popular 
religion of the 8th century B.c. made light of an institu- 
tion that belonged to a very different religious type from 
Canaanite nature worship. The Nazarites as they appear 
in Amos have another parallel in the Rechabites. 

NEAL, Dantet (1678-1743), author of the Hestory of 
the Puritans, was born in London in December 1678. He 
received his carly education at Merchant Taylors’ School 
and at a Dissenting academy, after which he went to 
Holland and studied some time at the universities of 
Utrecht and Leyden. In 1704 he became assistant- 
minister of the Independent congregation of Aldersgate 
Street, London, and in 1706 sole pastor. In 1720 he 
published in two volumes a J/istory of New England, which 
reached a second edition in 1747. His occasional printed 
sermons also assisted to increase his reputation among 
Nonconformists, and it was at the request of several 
influential co-religionists that he undertook to write a 
History of the Puritans, the first volume, which commenced 
with the Reformation in England, appearing in 1732, and 
the fourth, bringing the narrative down to the Act of 
Toleration of 1689, in 1738. The J/istory was attacked 
for unfaimess and misstatements by Bishop Maddox, 
to whom Neal replied in a pamphlet entitled A Meview of 
the Principal Facts objected to the first volume of the H istory 
of the Puritans. The conscientious accuracy of Neal is 
indeed beyond praise, although he was undoubtedly strongly 
prepossessed in favour of his own side of the question, 
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? John the Baptistis a later example of life-long consecration, 
Luke i. 15. Compare also the tradition as to James the Just, vol. 
xiii. p. 553. 
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and it has been somewhat happily said of his representa- 
tions of the Puritans, that he “ blanches them into a sweet 
and almond whiteness.” He died in April 1743. 

Neal’s History of the Puritans, accompanied with a life of the 
author, was edited by Toulmin in six volumes, 1793. This edition 
has been frequently reprinted, and an edition in two volumes, revised 
and enlarged by John O. Choules, appeared at New York in 1848. 

NEALE, Joun Mason (1818-1866), ecclesiastical 
historian and hymnologist, was born in London, January 
24, 1818, and was educated at Trinity College, Cambridge. 
He became incumbent of Crawley, Sussex, in 1842, and in 
1846 warden of Sackville College, East Grimstead, an 
appointment which he held till his death, August 6, 1866. 

Neale was strongly High Church in his sympathies, and in 1855 
founded a sisterhood named St Margaret's. The most important of 
his publications is his History of the Eastern Church (1850-51). 
He occupies a high place as a hymnologist, but principally as a 
translator of ancient and modern hymns, his best-known transla- 
tions being probably “ Brief life is here our portion,” ‘‘ To thee, 
O dear, dear country,” and ‘‘ Jerusalem the golden," which are in- 
cluded in the poem of Bernard of Cluny, De Contemptu Mundi, 
translated by him in full. He also published Essays on Liturgiology, 
1863; and among his other works are Mediæval Preachers, 1857, and 
History of the so-called Junsenist Church of Holland, 1858. 

NEANDER, Aucusr (1789-1850), one of the most 
distinguished and influential of the modern theologians of 
Germany, was born, of Jewish parents, at Góttingen on 
January 17, 1789. His father, Emmanuel Mendel, is said 
to have been a common Jewish pedlar ; but little seems to 
be really known of his circumstances and character. His 
mother was a woman of tender and noble disposition; and 
from the maternal side, as in so many other cases, the 
virtues and talents of the son appear to have sprung. 
While still very young, he removed with his mother to 
Hamburg; and in the grammar school, or Johanneum, of 
that city he received his classical education. There, as 
throughout life, the simplicity of his personal appearance 
and the oddity of his manners attracted notice, but still 
more, under all outward peculiarities, his great industry and 
mental power. From the Johanneum young Mendel passed 
to the gymnasium, where he attended for a year the pre- 
lections in philology, philosophy, and theology. The study 
of Plato appears especially to have engrossed him at this 
time. One of his young friends, Wilhelm Neumann, writes 
of him in 1806—“ Plato is his idol—his constant watch- 
word. He sits day and night over him; and there are few 
who have so thoroughly, and in such purity, imbibed his 
wisdom. It is wonderful how entirely he has done this 
without any foreign impulse, merely through his own 
reflexion and downright study."  Considerable interest 
attaches to his early companionship with the writer of this 
letter, and certain others, amoug whom were the afterwards 
well-known writer Varnhagen von Ense and the poet 
Chamisso. His letters to Chamisso are singularly in- 
teresting. They breathe throughout the most simple and 
glowing enthusiasm, while the picture of à pure and affec- 
tionate nature, and the struggling comprehensiveness of a 
great spirit, are impressed on every page of them. These 
letters enable us to understand with some degree of clear- 
ness the great change which now took place in Neander's 
convictions. They reveal a course of spiritual training 
very much analogous to that which he has described in 
many cases in his Church History. He reached the gospel 
through Platonism. The influence of his teacher's idealism 
may be visibly traced in some of his conceptions of Christian 
doctrine. He was baptized on the 25th February 1806, 
when he adopted, instead of his Jewish name of David 
Mendel, that under which he was always afterwards 
known. 

In the same year he went to Halle to study divinity. 
At Halle Schleiermacher was then lecturing in the first 
height of his fame as a teacher. Neander met in him the 
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very impulse which be needed, while Schleiermacher found 
a pupil of thoroughly congenial feeling, and one destined 
to carry out his views in a higher and more effective 
Christian form than he himself was capable of imparting 
to them. But before the year had closed the events of 
the Franco-Prussian war compelled his removal to the less 
eongenial Góttingen. There, however, he continued his 
studies with ardour, made himself yet more master of 
Plato and Plutarch, and especially advanced in sacred 
learning under the venerable Planck. The impulse com- 
municated by Schleiermacher was confirmed by Planck, 
and he seems now to have realized that the original in- 
vestigation of Christian history was to form the great work 
of his life. 

Having finished his university course, he returned to 
Hamburg, and passed his examination for the Christian 
ministry with great distinction. He was not fitted, how- 
ever, for the pulpit, and seems to have preached but 
seldom. After an interval of about eighteen months he 
definitively betook himself to an academic career, “ habi- 
litating” in Heidelberg, where two vacancies had occurred 
in the theological faculty of the university, from the re- 
moval of Marheineke and De Wette to Berlin. He entered 
upon his work here as a theological teacher in 1811; and 
in the year following an extraordinary professorship re- 
warded his learning and industry. In the same year 
(1812) he first appeared as an author by the publication 
of his monograph On the Emperor Julian. The fresh 
insight into the history of the church, and the vivid 
and striking power of delineation evinced by this work, 
—vague and sketchy, perhaps, as it now seems in the light 
of his maturer productions,—at once drew attention to its 
author, and marked him as a rising theologian. Accord- 
ingly, even before he had terminated the first year of his 
academical labours at Heidelberg, he was called to Berlin 
as the associate of De Wette and Schleiermacher—an 
illustrious band, whose labours have left an ineffaceable 
impress upon German theology. 

In Berlin Neander’s life was only varied by the succes- 
sive publications which appeared in such fertility from his 
pen. In the year following his appointment he published 
a second monograph On St Bernard and his Age, and then 
in 1818 his work on Gnosticism (Genetische Entwickelung 
der vornehmsten gnostischen Systeme). A still more extended 
and elaborate monograph than either of the preceding 
followed, On Chrysostom, and again, in 1825, another on 
Tertullian (Antignostekus). He had in the meantime, how- 
ever, begun his great work, to which these several efforts 
were only preparatory studies. The first volume of his 
General History of the Christian Religion and Church, 
embracing the history of the first three centuries, made 
its appearance in 1826. The others followed at intervals, 
—the fifth, which appeared in 1845, bringing down the 
narrative to the pontificate of Boniface VIII. A posthu- 
mous volume, edited by Schneider in 1852, carried it on 
to the period of the council of Basel. Besides this great 
work he published in 1832 his [History of the Planting and 
Training of the Christian Church by the Apostles, and in 
1837 his Life of Jesus Christ, in its Historical Connexion 
and Development, called forth by the famous Life of Strauss. 
In addition to all these labours, he gave to the public many 
miscellaneous sketches from the history of the chureh and 
of theological opinion; as, for example, his Memorabilia 
from the History of Christian Life (1822), his volume under 
the title of the Unity and Variety of the Christian Life, 
his papers on Plotinus, Thomas Aquinas, Theobald Thamer, 
Pascal, Newman, Blanco White, Arnold, &c., and other oc- 
casional pieces (Kleine G'elegenheitsschriften, 1829), mainly 
of a practical, exegetical, and historical character. Since 
his death a succession of volumes, representing his various 
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courses of lectures, have appeared (1856-64), in addition 
to the Lectures on the History of Dogma, admirable in 
spirit and execution, which were edited by Jacobi in 1857. 
The life of Neander, as may be gathered from this mere 
enumeration, was one of unwearied work in his study and 
in his lecture-room. He lectured usually three times a day, 
his lectures embracing almost every branch of theology— 
exegetics, dogmatics, and ethics, as well as church history. 
He cherished a warm and affectionate interest in his 
students—his ungrudging self-denial and benefactions in 
their behalf forming one of the most kindly traditions 
which surround his name. He was of a very child-like 
and yet aspiring nature,—simple and affectionate, yet 
subtle and comprehensive in his views. He died on July 
14, 1850, worn out and nearly blind with incessant study. 

Neander’s theological position can only be explained in connexion 
with Schleiermacher, and the manner in which while adopting he 
modified and carried out the principles of his master. With a mind 
less restlessly speculative, less versatile, discriminating, and logical, 
he possessed, in higher union than Schleiermacher, depth of 
spiritual insight and purity of moral perception with profound philo- 
sophical capacity. Characteristically meditative, he rested with a 
secure footing on the great central truths of Christianity, and recog- 
nized strongly their essential reasonableness and harmony. Alive 
to the claims of criticism, he no less strongly asserted the rights 
of Christian feeling. ‘‘ Without it," he emphatically says, “ there 
can be no theology ; it can only thrive in the calmness of a soul 
consecrated to God.” And exactly in the same spirit, and proceeding 
from the same strong recognition of the absolute necessity of this 
Christian element in all theology, was his favourite motto, —** Pectus 
est quod theologum facit.” 

His Church History remains the preatant monument of his genius. 
Defective in graphie personal details, and ina clear exhibition of the 
political relations of the church, somewhat heavy in style, with a 
certain vagueness and want of pictorial life throughout, it is yet 
unrivalled in its union of vast learning and profound philosophic 
penetration, its varied comprehensiveness and abundant store of 
materials, its insight into the living connexion of historical events, 
but especially into the still more living and subtle nexus which 
binds together the growth and development of human opinion, —in 
its display of such qualities, with the most simple-hearted Christian 
piety, the most lively appreciative interest in the ever-varying 
fortunes of the church, the finest discernment of all the manifold 
phases of the Christian life. the most genuine liberality and catholic 
sympathy. 

See Krabbe, August Neander (1852), and a paper by Kling in the Stud. u. Krit. 
for 1851. (J. T) 


NEANDER, Joacuim (c. 1650-1680), German hymn- 
writer, when about twenty years of age came under the 
influence of a Labadist preacher (see vol. xiv. 163) named 
Untereyk, in his native city of Bremen. After studying 
at Heidelberg and Frankfort, where he formed friendships 
with Spanheim and Spener, he settled at Düsseldorf as 
rector of the Latin school in connexion with the Reformed 
Church. His Labadist views were somewhat out of 
harmony with those of the rulers and of the church, and 
in 1676 he incurred church censure for abstaining and 
indueing others to abstain from joining in the celebration 
of the communion. It was during the term of his suspen- 
sion from his teaching office that many of his hymns were 
written. He ultimately renounced his connexion with the 
separatists, and in 1679 returned to Bremen as one of the 
preachers of St Martin’s church. In the same year he 
published the Lundeslieder and Dankpsalmen. He died 
in 1680. The Neanderthal near Diisseldorf takes its name 
from him. For his place in hymnology see vol. xii. p. 
587. 

NEARCHUS, son of Androtimus, one of the most dis- 
tinguished officers in the army of Alexander the Great, and 
admiral of his fleet, with which he made an important and 
interesting voyage of discovery in the Indian Ocean. He 
was a native of Crete, but settled at Amphipolis in 
Macedonia, and must have been at an early period of life 
a person of some consideration, as we find him attached to 
the court of Philip, where he beeame the friend and com- 
panion of the young Alexander, and when the prince fell 
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into disgraee with his father Nearchus was banished, 
together with Ptolemy the son of Lagus, Harpalus, and 
others, for having participated in the intrigues of Olympias 
and her son against the old king. But after the death of 
Philip (336 B.c.) he was at once recalled, and rose to great 
favour with Alexander, which he appears to have fully 
merited by his abilities and judgment. He did not, how- 
ever, accompany him in his earlier campaigns into Asia, 
having been left behind in the government of Lycia and 
the adjoining provinces, where he remained for five years. 
But in 329 mc. he joined the king with a force of Greek 
mercenaries at Zariaspa in Bactria, and from this time he 
held an important post in his army, and took an active 
part in his Indian campaigns. Henee when Alexander 
had assembled his fleet on the Hydaspes, with a view to 
descending that river and the Indus to the sea, he confided 
the chief command of it to Nearchus. This post must, 
however, have been one of comparatively little importance, 
so long as the king himself remained with the fleet; but 
when, after deseending the Indus to its mouth, and making 
a short excursion upon the Indian Ocean, Alexander him- 
self undertook to conduct the army by land through the 
deserts of Gedrosia to Susa, while he confided the command 
of the fleet to Nearchus, with orders to conduet it to the 
head of the Persian Gulf, the position became one of great 
responsibility, and the success with which he accomplished 
the task rendered his name for ever famous in antiquity. 
He set out in the first instance from a naval station at 
some point in the delta of the Indus; but, finding, on reach- 
ing the mouth of that river, that the monsoon was still 
blowing with great violence, he remained for twenty-four 
days in a neighbouring port, to which he gave the name 
of the Port of Alexander. This is in all probability the 
same harbour which now forms the well-known seaport 
of Kurrachee. Sailing thence about the beginning of 
November (325 B.c.), he proceeded for five days along the 
coast to the westward as far as the mouth of the Arabis 
(now called the Poorally), and thence three days further, 
along the coast of the Oritz, to a place called Cocala, where 
he was able to communicate for the last time with the land 
army of Alexander, and lay in a fresh stock of provisions. 
From thence he still followed the coast of the Orite for 
three days, as far as a place called Malana, which still 
bears the name of Cape Malan. It was at this point that 
the most difficult part of his voyage began, as from hence 
to the headland of Badis, now called Cape Jask, a distance 
of above 400 geographical miles, his course lay along the 
barren and inhospitable shores of the Mekran, inhabited 
by a very sparse population, who subsisted, as they do at 
the present day, almost wholly upon fish, for which reason 
they were termed by the Greeks Ichthyophagi. Hence the 
crews of the fleet suffered severely from the want of pro- 
visions, espeeially from that of corn or meal of any kind, 
of which they obtained no supply till their arrival at Dadis. 
In other respects the navigation presented no real 
difficulties, the coast being free from reefs and other hidden 
dangers; and at a place called Mosarna they procured a 
pilot, after which they were able to proceed more rapidly. 
So slow and cautious had been their previous progress 
that they took twenty days to accomplish the distance 
from Malana to Badis, which Nearchus in consequence 
estimated at 10,000 stadia, or 1000 geographical miles, 
more than double the true distance. The remainder of 
the voyage presented comparatively little difficulty. After 
sighting from a distance the lofty headland of Maceta 
(Cape Mussendom), which marks the entrance to the 
Persian Gulf, the fleet put into the river Anamis in the 
fertile district of Harmozia (Ormuz), where they were 
agreeably surprised by the tidings that Alexander with his 
army was encamped at no great distance in the interior. 
XVII. — 39 
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After communicating with the king, Nearchus resumed his 
voyage along the northern coast of the Persian Gulf to the 
mouth of thé Euphrates, and thence ascended the Pasitigris 
to Susa. 

To conduct a large fleet, consisting principally of war 
galleys, along so great an extent of an unknown coast was 
undoubtedly an exploit requiring great prudence and 
ability on the part of its commander ; but the voyage of 
Nearchus has acquired a much greater celebrity than it 
really deserves, both in ancient and modern times, from 
the circumstance that it stood entirely alone in antiquity, 
the similar expedition of Hanno along the west coast of 
Africa being almost unknown both to the Greeks and 
Romans, while in modern days it has attracted a greatly 
increased amount of attention from the accidental circum- 
stance that a complete and trustworthy record of it has 
been preserved. Nearchus himself wrote a detailed narra- 
tive of his expedition, of which a regular and full abstract 
was embodied by Arrian in his work on India, —one of the 
most interesting geographical treatises that has been trans- 
mitted to us from antiquity. 

The success with which Nearchus had accomplished this 
arduous enterprise led to his selection by Alexander for 
the more difficult task of circumnavigating the great 
peninsula of Arabia from the mouth of the Euphrates to 
the Isthmus of Suez. But this project was cut short by 
the illness and death of the king (323 m.c). In the 
troubles that followed we hear little of Nearchus, who 
appears to have assumed no prominent position, but we 
learn that he attached himself to Antigonus, and probably 
therefore shared in the downfall of that monarch (301 
B.C.). 

ae narrative of his voyage, as transmitted to us by Arrian, is 
contained in the editions of that author's works by. Raphelius, 
Schmieder, and Kriiger, as well as in the more recent edition by 
Dr C. Müller (Paris, 1846), which forms part of Didot's Biblio- 
theca Greca. But by far the most valuable edition of the original 
text is that published by the same author, with copious geographical 
notes, in the first volume of his Geographi Græci Minores (Didot, 
Paris, 1855). An English translation, with a very elaborate com- 
mentary, was published by Dr Vincent in his Commerce and Naviga- 
tion of the Ancients in the Indian Ocean (4to, London, 1807). But 
much of his geographical information is now obsolete. (E. H. B.) 


NEATH, a municipal and parliamentary borough and 
market-town of Glamorganshire, South Wales, is prettily 
situated near the mouth of the Neath, and on two railway 
lines, 8 miles north-east of Swansea and 39 west-north- 
west of Cardiff. The older streets are narrow and ill- 
paved; but there are several handsome villas on the slopes 
bordering the town. The principal buildings are the parish 
church of St Thomas, a large and plain structure with an 
ancient tower; the new church of St David’s; the town- 
hall, with corn exchange in the basement story; and the 
new market-house. There are slight remains of the castle 
of Jestyn-ap-Gwrgan, situated about a mile from the 
town, and rebuilt in 1111 by Richard de Granville. Of 
the Cistercian abbey—Abbaty-Glyn-Nedd—which he also 
founded, and which was at one time the finest abbey in 
Wales, there still exist the externa] walls, with parts of 
the chapel, vaulted chapter-house, refectory, and abbot’s 
house. The town is situated in the midst of an important 
.mineral district, and possesses very extensive tinplate 
works, as well as blast furnaces, iron foundries, steam- 
engine factories, copper-works, and chemical manufactures. 
In the neighbourhood there are large coal-mines. Vessels 
of 300 or 400 tons can reach the quays at high tide, and 
parliamentary powers have been secured to erect new 
docks. With Abernant and Swansea there is water com- 
munication by means of canals. There isa large export 
trade in coal, copper, iron, and tin, the principal imports 
being timber and general merchandize. Neath is included 
in the Swansea parliamentary district of boroughs. The 
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population of the municipal borough (1486 acres) in 1871 
was 9319, and in 1881 it was 10,409. That of the par- 
liamentary borough (1629 acres) in 1881 was 11,216. 
The town occupies the site of the ancient Nidus or Nidum of the 
Romans. It was given by Richard Fitz-Hamon to his brother 
Richard de Granville, the ancestor of the Granvilles, marquises of 


Bath. It is a borough by prescription, and received its first charter 
from Edward IT. 


NEBRASKA, a central State of the American Union, Plate II. 


lies between 40° and 43° N. lat.; the Missouri flows along 
its eastern side, the most easterly point being 95° 25’ W. 
long., and the boundary line separating it from Wyoming 
on the west is 104° W. long. It is bounded on the S. by 
Colorado and Kansas, on the E. by Missouri and Jowa, on 
the N. by Dakota, and on the W. by Wyoming and Colo- 
rado. The width of the State from north to south is 2084 
miles, the length from east to west 413 miles, and the area 
76,647 square miles, or 49,054,080 acres. 

The greater part of Nebraska is a plateau. 
point is at the mouth of the Nemaha, in the south-eastern 
part of the State, where the elevation is 880 feet; the 
highest spot is Scott’s Bluffs, in the extreme western part 
of the State (6000 feet). The eastern half of the State 
has an average elevation of 1400 feet ; and the whole State 
averages 2312 feet above the sea. 

There are no mountains, but in the northern and 
western parts there are some ridges and a few lofty hills. 
Generally the slopes are gentle, but occasionally precipitous, 
and in rare cases there are cañons with perpendicular sides. 
The lands of three-fourths of the State are gently rolling. 
The surface owes its present form mainly to erosion. 
Between all the forms of upland surface the transition is 
gradual The bottom lands and valleys are the most con- 
spicuous modifying features of the surface. They are huge 
shallow troughs, varying in breadth from a quarter of a 
mile on the smaller streams to 23 miles on the Platte and 
the Missouri. Their numerous terraces, like broad steps, 
gradually lead to the bordering uplands, which in turn are 
varied in height and form. Occasionally it is hard to 
determine where the bottom ends and the bordering bluffs 
begin, but generally both forms are clearly outlined. The 
innumerable tributaries that creep quietly into the main 
bottoms greatly complicate and beautify the forms of land- 
scape. The number of these valleys is very great, the 
Republican alone having more than four hundred tribu- 
taries. Not less than 25 per cent. of the entire surface of 
the State is composed of well-watered valleys. The few 
destitute of water are regaining the streamlets of former 
times through the climatic changes brought on by the 
settlement of the State. Most of these bottom lands, 
though composed of the richest vegetable mould and 
alluvium modified by loess materials, are perfectly dry, 
and rarely subject to overflow. A clear conception of the 
topography can only be obtained by crossing the State at 
right angles to the courses of the valleys. The rolling 
lands bordering the valleys gradually disappear as the 
divide is approached which separates one drainage system 
from the next. Here the land swells out into a gently 
undulating plain that varies in extent from 1 to 30 miles. 
Some of these higher uplands have a great number of 
shallow basin-like depressions where soil and grasses closely 
resemble those of the bottom lands. They are the sites of 
small lakes that recently existed here, and some of them 
still retain this character, being filled with fresh water 
from 1 to 15 feet in depth. South of the valley of the 
Niobrara, and commencing in 100° W. long., are the noted 
sand-hills. They vary in height from a few yards to 
several hundred feet. Almost every form of wind sculptur- 
ing is found, but the conical predominates. Though 
formerly naked, these hills have recently become covered 
with grasses which are fixing the sands, and preserving 
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their curious crater-like forms. They extend to the head 
of the forks of the Loup river, covering an estimated area 
of 8000 square miles. 

The average mean temperature of the summer months— 
June, July, and August—in eastern Nebraska is 73^ Fahr. 
At the North Platte it is slightly higher. Excepting a 
small section in the north-western part, the whole State is 
included between the summer isotherms of 72° and 76°. 
The mean temperature of the autumn months—September, 
October, and November—is 49°. As excessive rains rarely 
fall during these months, the comparatively high mean 
temperature renders the autumn season long and delight- 
fully mild. The isotherm of 20° during the winter 
months—December, January, and February—embraces 
all of Nebraska except the north-west corner, where 
the temperature is slightly lower, and the south-east 
corner, where it is slightly higher. The spring months— 
March, April, and May—have a mean of 47° Fahr. The 
mean of the whole year is in the southern half of the State 
55°, in the northern half 523°. Rarely does the tempera- 
ture in midsummer rise to 100°. In twelve years the 
thermometer fell below zero on an average thirteen times 


a year. The lowest point ever reached was 32° below 
zero. The heat of summer is constantly modified by 
breezes. Owing to the dryness of the atmosphere the 


cold is not felt more when the thermometer registers 
—20° than in moist regions when it marks only zero. 
In winter the prevailing winds are from the north-west, 
changing, as spring advances, to the south-west, from which 
direction they mainly blow through summer and autumn. 
During some winters there are occasional wind-storms of 
great severity, preceded by a fall of snow, and followed 
by very low temperature. Such storms last from one to 
three days, and when they cease the temperature reaches 
the lowest point experienced in this region. The extreme 
cold continues for a few days only. Fortunately the 
severe types of such storms are rare even here, and the 
winters on the whole are remarkably adapted to continuous 
labour in the open air. The atmosphere is wonderfully 
clear and pure throughout the -year; objects can be seen 
at a great distance, and clouds when formed are outlined 
with exceptional clearness. 

The rainfallin eastern Nebraska is abundant. At the 
Missouri it averages 40 inches à year; 100 miles farther 
west 32 inches; 200 miles west of the eastern boundary 
30 inches. Beyond this point it more rapidly lessens 
until the North Platte is reached in western Nebraska, 
where the average is only 20 inches. In the end of May, 
or in early June, when the “big rise” of the Missouri and 
the Platte occurs, a rainy season invariably commences 
which lasts from three to eight weeks. As thisis the time 
when crops most need rain, destructive droughts are rare 
in eastern Nebraska. After the wet season rains still 
occur, but at longer intervals. During winter rain rarely 
falls. Snow ranges in depth from 1 to 10 inches. There 
are many facts that show a constantly increasing rain- 
fall in the State. One reason for this is believed to be 
the great depth of the soil, and the great increase of 
absorption produced by cultivation. The loess soils, of 
which the surface of Nebraska is largely composed, only 
need the native sod to be broken up to be transmuted into 
a huge sponge absorbing all the moisture that falls on it. 

Nebraska is exceptionally healthy, especially for persons 
of consumptive tendency. This is owing to its elevation 
above the sea, the dryness of the atmosphere, and the great 
amount of ozone in it, the prevalence of winds, and the 
fine natural drainage of the State. The diseases incident to 
the climate are rheumatism, neuralgia, and in isolated spots 
malaria. With the progress of settlement, and a lessen- 
ing exposure, these ailments are gradually disappearing. 
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In striking contrast to past geological times, there are Lakes. 


now no large lakes in Nebraska. There are, however, a 
great number of small lakelets. Many of these have been 
formed by “cut offs” on the Missouri, Platte, Elkhorn, 
Blue, and other rivers, At the head of the Elkhorn river 
is à region containing over thirty small lakes, many of which 
are of great beauty, with pebbly bottoms, and water clear 
as crystal. A still more extensive region of small lakes is 
at and between the heads of the Loup rivers. At the head 
of Pine Creek, a tributary of the Niobrara, there are many 
saline lakelets and ponds. A large saline bog, fed by a 
vast number of saline springs, covers about 500 acres, 2 
miles west of Lincoln. Many smaller ones exist in the 
same vicinity. Salt has been manufactured here in con- 
siderable quantity by solar evaporation. 
abundant along most of the river bluffs and on the rolling 
lands of eastern Nebraska. On the long reaches of nearly 
level land springs occur at longer intervals, and on the 
watersheds still more rarely. Even here water can readily 
be obtained by wells, from 15 to 50 feet deep, excepting in 
a few counties like Clay, Fillmore, Adams, and Phelps, 
where, owing to the great thickness of the superficial 
deposits in some localities, shafting must be much deeper. 
Artesian wells have been successful, the depth at which 
flowing water has been obtained varying from 500 to 
1000 feet.! 


The name Nebraska signifies land of broad rivers. Rivers. 


Chief of all is the Missouri, which flows in a tortuous 
course for 500 miles along its eastern boundary, and is 
navigable for 2000 miles above Omaha. Next in import- 
ance is the Platte, which flows through the whole length 
of the State from west to east. Rising in lakelets in the 
Rocky Mountains, fed by snows, its entire length approxi- 
mates 1200 miles. When it enters the State it is already 
a broad and rapid, though shallow, river, flowing over a 
sandy bed. At North Platte it forks, one branch being 
known as the South and the other as the North Platte. 
The Loup is the first large tributary. It rises among the 
sand-hills south of the Niobrara, in a group of small lakes. 
It has three main branches, known as the South, Middle, 
and North Loups, each of which in turn has many tribu- 
taries. The Middle Loup, whose main direction is south- 
east, is 250 miles long. The Elkhorn, which empties into 
the Platte a short distance above the latter's junction with 
the Missouri, is one of the most beautiful streams of the 
State. It too has its source in a region of small lakes near 
99° 30' W. long. Hereit has a remarkably broad bottom, 
with low bordering uplands. It flows over a rocky bottom 
in a south-easterly direction about 250 miles, Its principal 
tributaries are the North Fork and the Logan, the latter 
having an extraordinary number of tributaries. Near the 
south line of the State the Republican river and its 
numerous afluents drain a large area. It rises in the 
Colorado plains, but flows 216 miles through the State. 
Near the northern boundary is the Niobrara river, which 
rises in Wyoming, and flows 263 miles through the State 
before uniting with the Missouri. It is the most rapid 
and turbulent stream in the State. In 102° 30' W. long., 
where it is 80 yards wide, it enters a deep cañon with high 
and often perpendicular walls, which extend for 180 miles. 
After emerging from the cañon it remains a broad, rapid, 
and sandy river to its mouth. The most important of its 
numerous tributaries are the Keya Paha and the Verdigris. 
Many other rivers in Nebraska are remarkable for the 
beauty and fertility of the sections which they drain, the 
most important being the Bows, the Dig and Little 


1 An artesian well in the Government Square in Lincoln struck 
brine at 250 feet, and at 550 feet a heavy flow was encountered. The 
source of the brine was the reddish sandstone of the Dakota group 
(Cretaceous), which here underlies the superficial deposits. 
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Blue, the Great and Little Nemaha, and Salt Creek. The 
water-power of the State is enormous, Though the streams 
meander through broad bottoms, places can be found every 
few miles where the fall is from 3 to 10 feet to the 
mile. 


Nebraska is the meeting-place of two rather distinct floras— 
that of dry regions from the west, and their relatives from the 
moister east. Even many native Rocky Mountain plants have 
crept down to the plains of Nebraska. Of plants indigenous to 
the State 2000 species have been collected; among these, 1671 
species are flowering plants. The Compositz are represented by 
the largest number of species, there being 244 within the State. 
The sedges are represented by 151 species, though there are 
comparatively few individuals. The grasses are the leading 
vegetable forms in the number of individuals, though as yet only 
147 species have been detected. Originally the short buffalo 
grass (Buchloc dactyloides) was everywhere abundant, but it has 
almost entirely disappeared from the eastern half of the State and 
from large sections in its western portions, the taller blue-joint 
(Andropogon furcatus, &e.) grasses taking its place. Nothing can 
surpass the beauty of the prairies during the summer season when 
covered with rank grasses and myriad flowers. Of forest trees 71 
species are native. The leading variety in the number of indi- 
viduals and forests is the cotton-wood (Populus monilifera), which 
grows luxuriantly on river bottoms and many uplands. The 
ash-leaved maple, soft maple, elms, varions species of ash, lindens, 
and willows are in various parts of the State about equal in abund- 
ance. The most valuable tree is the noble black walnut, which is 
extremely hardy and grows luxuriantly. The red cedar is abun- 
dant in some sections, and grows well everywhere. Two species 
of spruce and two of pine are found on tributaries of the Niobrara 
and Loup, and in the extreme western part of the State. Shrubs 
are represented by 91 species. Wild fruits abound, among which 
plums and grapes are most conspicuous, the former represented by 
three species and an endless number of varieties. The grapes are 
limited to timber belts, where they sometimes grow so luxuriantly 
as to make an almost impenetrable thicket of vines. The smaller 
wild fruits are widely distributed over the State. 

Before the advent of the white man Nebraska was a paradise for 
wild animals, —the buffalo, elk, deer, antelope, beaver, wolves, lynx, 
foxes, &e. The bnffalo las been banished, but the rest are still 
found in the sparsely settled seetions of the State. The bird fauna 
is well developed, being rich in genera (156); the oe number 
at least 261. Many species of fish, molluses, and a few reptiles are 
present in the streams. During a few years, and notably in 1874, 
1876, and 1877, the migrating locust (Caloptenus spretus), whose 
native habitat is beyond Nebraska, did considerable damage. It 
does not appear on the average more than once in a decade, and 
owing to the continually inereasing area brought under eultivation 
tho damage from its visitations is continually growing less. Com- 
paratively little damage has yet been experieneed from other inseet 

ests. 

No Archean rocks are found ix situ in the State. The 
Paleozoie system is represented only by rocks of Carboniferous 
age, which are found in south-eastern stipes and eover an area 
of about 2500 square miles. These represent only the Upper 
Carboniferous, and are mainly yellowish micaceous sandstone, 
drab, greenish, lead-eoloured, ash-coloured, and brownish clays, 


and indurated, hard, greyish and yellowish limestones. No thick 
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beds of coal have yet been discovered. The lower coal horizon is 
about 800 feet below the surface along the Missouri as far south as 
Richardson county, where the upper strata indicate a possible 
lower level geologically than is exposed elsewhere in the State. 
Thin beds of eoal, from 6 to 18 inches thiek, are found near the 
surface in Cass, Otoe, Nemaha, Johnson, Pawnee, and Richardson 
counties; in the last occurs the best coal yet found in the State. 
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At Aspinwall and on the State boundary it is 24 inches thick 
in plaees. In the south-western part of the county a bed 
oceurs from 20 to 28 inches thiek, from whieh at least half a 
million bushels have been taken within two years to supply local 
demands. This bed has been traced from east to west about 20 
miles, and from north to south 4 miles. The coal is of good 
quality. On the westside of the Carboniferous formation, and 
commeneing at the mouth of Salt Creek, is a narrow strip of 
Permian rocks which on the Kansas line is about 15 miles broad. 
The rocks are mainly variously-coloured magnesian limestone, full 
of geode cavities, the entire thickness ranging from 20 to 100 feet. 
The Jura Trias is entirely wanting in eastern Nebraska. Resting 
conformably on the Permian are tho various strata of the basal 
members of the Cretaceous system. Variegated elays are overlaid 
by reddish brown conglomerates and sandstones which form the 
Dakota group, whose thickness ranges from 20-to 300 feet. Above 
this group oceur blackish and ash-coloured shales ; then a yellowish 
limestone; then a layer of whitish limestone full of shells called 
the Inoceramus bed; and then on top towards north-eastern 
Nebraska a great thickness of impure chalk rock varying in hue 
from greyish white to a blueish pink and yellow. These beds 
eonstitute the Colorado group, or the Fort Benton and Niobrara 
groups of Meek and Hayden, and vary in thiekness from 100 to 
500 feet. Next above occur the shales containing selenite that 
constitute the Fort Pierre Cretaceous, which are only found in 
Nebraska in Holt county and on the upper Republican river. At 
the close of the Fort Pierre epoch Nebraska was again a dry land 
surface, and remained so through the Fox Hills (Upper Cretaceous) 
epoch. In extreme south-western Nebraska a small area is covered 
in isolated spots by the shales and sandstones of the Laramie, or 
transition group between the Cretaceous and Tertiary. No Eocene 
beds exist in Nebraska. Mioeene beds exist in the north-western 
part of the State, but during this period the remainder of Nebraska 
continued to be a land surface which supported a gigantic forest 
vegetation and an abundant mammalian animal life. The deposits 
in the Miocene section are mainly indurated grits, silicates of lime, 
sandstones, conglomerates, and tabular limestones. Towards the 
close of the Miocene a further subsidence of the region of the plains 
inaugurated the Pliocene epoch. The great lake now extended as 
far east as Columbus, covering at least three-fifths of the State and 
an immense tract outside of its present boundaries. The Pliocene 
beds are made up of sandstones, conglomerates, marls, and 
variously-coloured clays. Between the Niobrara and the Loup 
rivers there are in many places immense quantities of loosely 
compacted sands, which some geologists, from the abundance of 
the fossils, have called the Equus beds. On the Republican river 
curious beds of flour-like geyserite oceur. During Pliocene times 
this was à great geyser region whose aetivity commenced in the 
Cretaceous and eontinued through the Tertiary into the Quaternary. 
This flour-like material equals for polishing purposes the best 
tripoli. The thickness of the Pliocene beds in Nebraska ranges 
from 10 to 700 feet. "There is evidence of increasing cold in the 
upper deposits of the epoch: warm-temperate were gradually dis- 
placed by cold-temperate vegetable forms. The lake itself was 
drained before the end of the Pliocene. 

The memorials of the Glacial epoch are here undoubted. Along 
the lower Platte, and on the Missouri wherever hard limestone 
eonstitutes the surface rocks, they are worn smooth and crossed by 
glacial scratches in a direction averaging 17° east of south. On 
the surface rock oceur—(1) blue clay from 1 to 30 feet thick; (2) 
modified drift, gravel, and clay from 1 to 9 feet thick; (3) gravel 
and boulders 1 to 6 feet thick; (4) occasionally black soil eontain- 
ing large quantities of silicified wood; (5) gravel, sand, and drift 
boulders; (6) calcareous sand; (7) loess from 2 to 200 feet thick ; 
(8) black surface soil from 1 to 80 fect thick. On the return of 
mild conditions at the close of ‘the Great Ice Age" a freshwater 


. lake covered much of Nebraska and the adjoining region on the 


east and south-east. Thesediments brought down by the Missouri 
in the course ofages filled it up. Thus originated the loess deposits 
which are the souree of the great agricultural wealth of the State. 
The rising of the land or the removal of barriers effected the 
drainage of the loess lake. Through the old lake bed the present 
rivers commenced to eut channels which at first filled the whole of 
their present valleys. That the loess was a subaqueous deposit is 
evident from the vast number of freshwater shells entombed in it. 
It is composed of 81 per cent. of éxtremely fine siliceous matter, 
over 3 per cent. of ferric oxide, 10 per cent. of the carbonates and 
phosphates of lime, and a small amount of carbonates of magnesia, 
soda, and potash, elay, and organic matter. It forms one of the 
best soils in the world, and can never be exhausted until the hills 
and valleys of which it is composed are worn away. The loess and 
alluvium of the river valleys have a larger amount of organic 
matter combined with them, especially at the top, where the black 
soil is frequently from 5 to 30 feet thick, than is found on tho 
ps where it ranges from 2 to 5 feet. The source of this 
black soil is the swampy condition that prevailed here towards the 
close of the loess age. The rivers often stood long at the samo 
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1541, in July of which year the Spanish general and explorer History. 


level before the upward movement was resumed, and thus the 
many terraces were formed that characterize the valleys. 

That, as explained above, the soils of the State are among the 
best in the world, chemical analysis and experience alike confirm. 
Experience has not yet settled the question whether the alluvium of 
the valleys or the loess of the uplands is the more valuable. 
Grasses and corn (maize) are the principal products. Corn, 
especially, is a rarely failing crop. The root crops that grow 
in temperate latitudes thrive amazingly. Eastern Nebraska is 
eminently adapted to the growth of apples, which here attain a size, 
colour, and flavour rarely equalled elsewhere. Grapes, plums, and 
cherries do equally well. Peaches, though not so sure as the former, 
are successfully grown south of the Platte. The strawberry nowhere 
reaches a better size or more luscious flavour than here. Other small 
fruits do almost equally well. The spontaneous growth of nutritious 
grasses, the ease with which cultivated varieties are grown, and the 
enormous yield of corn render the State peculiarly adapted for the 
raising of cattle, horses, sheep, and hogs. The stock industry is 
growing rapidly, and is at present doing most to enrich the people. 
No industry promises better results, however, than the planting of 
new forests, to which many people are devoting themselves with the 
most gratifying success. 

The assessed valuation of the State in 1882 (being only one- 
third of the real value) was $98,537,475. ‘The cereals produced 
in 1882 were— wheat, 16,405,500 bushels; maize, 82,995,146 ; 
oats, 13,437,950; barley, 1,919,880. The following amount of 
stock was reported (a few counties not being returned):—cattle, 
815,933; sheep, 376,257; hogs, 821,049; horses, 232,942; mules, 
31,314. Tree culture is reported thus:—fruit trees, 2,038,111; 
grape vines, 305,389; forest trees, 40,502,584. Many of the lesser 
products of the State are not included in this statement. 

By the completion of the Union Pacifie Railroad in 1869 a high- 
way was made to the Pacific across Nebraska. The Burlington and 
Missouri River Railroad, begun in the same year, was completed to 
its junction with the Union Pacific at Kearney in 1872. It extended 
its main line during 1882 through the Republican valley to Denver, 
Colorado. In connexion with both these main lines there are 
important branches; and in 1883 2000 miles of railway had been 
constructed in the State. Before the Union Pacifie was made, 
freighting across the plains was a large and profitable business. 
Omaha was conspicuous for its energy in securing this traffic, and 
grew to be the first city in Nebraska, and has ever since led the 
State in commerce and in manufacturing enterprises. 

A basis for a free school system was laid by Congress in the 
Act constituting Nebraska a Territory, by which two sections of 
land (1280 acres) in each township were set aside for this purpose. 
The State constitution of 1875 provided that all fines, penalties, 
and licence moneys arising under the general laws of the State 
should be transferred to the school fund, and that the legislature 
should provide for the free instruction in the common schools of the 
State of all persons between the ages of five and twenty-one years. 
The census of 1880 shows that only 2:5 per cent. of the population 
of Nebraska over ten years of age are unable to read—a smaller 
proportion of illiteracy than that of any State in the Union, with 
one exception (Iowa, 2:4 per cent.). 

A State normal school was established at Peru in 1867, and a 
State school for the deaf and dumb in Omaha in the same year. 
The State institution for the blind was established in Nebraska City 
in 1875; a regular course of study, extending from eight to ten 
years, isprovided. A State university and agricultural college was 
established in 1869 at Lincoln, a building being erected at a cost 
of $150,000, and opened in September 1871, when the population 
of the State was only 133,000. It provides classical, scientific, and 
literary courses of instruction. Provision has just been made to 
open à medical department with a three years' course in October 
1883. The higher State institutions of learning, as well as the 
common schools, are open to both sexes, and free. The Insane 
Hospital was opened at Lincoln in December 1870; the present 
building, exclusive of the wings approachiug completion, cost 
$165,000. The State penitentiary, established at Lincoln in 1870, 
was erected at a cost of $312,000. 

The population of the State in 1880 was 452,402 (249,241 males, 
203,161 females). In 1870 it was 122,993 ; in 1860, 28,846. Of 
the population in 1880, 95,790 were born in Nebraska, 259,198 in 
other States of the Union, and 97,414 in other lands—the largest 
number of immigrants being from Canada, Bohemia, Scandinavia, 
and Germany. In 1860 the population per square mile was 0°4; in 
1870, 1:6; in 1880, 5:9. The population has been inereasing so 
rapidly since 1880 that the lowest estimates do not make it less 
than 675,000 by the end of 1883. 

The following are the chief towns and their populations in 1880: 
— Omaha, 30,518; Lincoln (the State capital), 13,083 ; Nebraska 
City, 4183; Plattsmouth, 4175; Beatrice, 3386 ; Grand Island, 
3550 ; and Hastings, 2817. All these towns have greatly increased, 
and some of them, like Hastings, have doubled their populations 
since 1880. 

History.—Nebraska was probably first visited by Europeans in 


| met in January 1877. 
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Coronado penetrated from New Mexico to a country which he 
called Quivira, and described as lying about the 40th parallel, and 
abounding in buffalo, which corresponds with the region of the 
Platte. 1t was then occupied by powerful Indian tribes, whose 
chief ruler was Tatarax. It was subsequently revisited by Padilla, 
a Franciscan friar who had accompanied Coronado, and who here 
lost his life. No more records of visits to this region are chronicled 
for two hundred years. About the middle of the 18th century 
French missionaries from Canada came to the Missouri, and still 
later a few traders found their way here. It constituted a portion 
of the Louisiana territory which was purchased by Jefferson from 
France in 1803. At that time Indian tribes still occupied the 
whole region. At some earlier period a more civilized race lived 
here who made pottery and skilful carvings, built houses and forti- 
fieations, and reared mounds which often contain the ashes of their 
dead. When Nebraska came into possession of the United States 
the Sioux Indians were most numerous. The Pawnees, Otoes, and 
Omahas were next in numbers and in importance. "These power- 
ful tribes have all become reduced in numbers by disease, constant 
wars, and privations. The Sioux, who early gained the ascendency 
over the other tribes, resided in north-eastern Nebraska. The 
eastern part of the South Platte region was occupied by the Otoes, 
and the western part by the Pawnees, between which tribes there 
were constant boundary disputes. 

The first settlement by whites was made in 1847 at Bellevue on 
the Missouri, 9 miles south of Omaha. Here a trading post of the 
American Fur Company was conducted by Colonel Peter A. Sarpy, 
a Frenchman distinguished by his knowledge of the Indians, his 
courage, and his enterprise. The Mormon emigration, begun in 
1847, traversed several paths, one of which lay through Nebraska, 
which thus first became generally known throughout the country. 
During the overland traffic to California that commenced in 1849, 
depóts of supply were established at Bellevue, Plattsmouth, 
Nebraska City, and in the interior at Fort Kearney. 

The Act constituting Nebraska a distinct Territory, and open- 
ing its lands to settlement, was approved May 30, 1854. Its area 
then embraced 351,558 square miles, extending from the 40th par- 
allel to British America on the north, its eastern line connecting 
the Missouri river on the south-east with the Red River on the 
north, and its western line being the summit of the Rocky Moun- 
tains. In 1861 Nebraska was shorn of its extended territory by 
the cutting off of portions of it to form Dakota and Colorado 
Territories. In 1863 it was still further reduced by the forma- 
tion of Idaho Territory. These curtailments left Nebraska a 
purely prairie State. During the first five years after the organiza- 
tion of the Territory the settlements rapidly increased along the 
Missouri. Greatnumbers who rushed to Pike's Peak in 1859 when 
the gold excitement was at its height, on their return, disappointed 
and disgusted, stopped and opened farms in the State. This had 
the effect of starting settlementsin the interior. The bottom lands 
of the Missouri and its tributaries had first been occupied, and it 
was supposed that the uplands were of inferior fertility. Now, 
however, these so-called ** bluff lands,” composed of loess materials, 
began to be cultivated, cautiously at first, until experiment proved 
them to be of the choicest character. Pioneers then began to push 
out from the rivers, at first only a few miles, but finally wherever 
lands could be obtained, without regard to the presence or absence 
of bottom lands. In 1863 the Union Pacific Railroad and in 1864 
the Burlington and Missouri River Railroad began to sell portions of 
their lands in Nebraska, received from the general Government ; 
and this became a most potent factorin turning a tide of emigration 
into the State. 

At the breaking out of the civil war in 1861 the population of 
the Territory comprised less than 30,000. Yet Nebraska furnished 
to the Union army during the war 3307 officers and men, includ- 
ing two companies of scouts, partly eomposed of Indians. 

In 1866 the legislature prepared a constitution for a State 
government, which a vote of the people confirmed by a small 
majority, though the opponents of the measure claimed that it was 
obtained by fraud. The first legislature under the State consti- 
tution met July 4th, 1866. The bill to admit Nebraska as a State 
was passed over the president’s veto, and proclaimed on March Ist, 
1867. 

The first capital of Nebraska was at Bellevue. It was removed 
to Omaha in 1855, where it remained until Nebraska became a 
State, when it was taken to Lancaster, a town of half a dozen 
houses, whose name was then changed to Lincoln,—now (1883) 
grown to be a city of 16,000 inhabitants. The present State con- 
stitution was framed in 1875, and was ratified in the same year 
by the people. The first legislature under the new constitution 
The house of representatives consists of 
eighty-four, and the senate of thirty members; and the legislature 
meets biennially. (S. A.) 


NEBUCHADNEZZAR is the familiar form, transcribed 
from the Hebrew 788373533, of the name of the great Baby- 
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lonian king who carried the Jewscaptive, and whose reign 
marks the highest point of the Chaldzean empire. Another 
Biblical form of the word is Nebuchadrezzar (Jer. xlix. 
28), and similarly Greek authors write Nagovkoópócopos. 
These forms are nearer to the original name as it is found 
on the cuneiform monuments, viz, Nabu-kudurri-usur, 
* Nebo, defend the crown." To what has been said of 
Nebuchadnezzar in the article BABYLONTA (vol. iii. p. 188; 
comp. DANIEL and IsRAEL) it may be added that a frag- 
ment of a cylinder with an inscription relating to a war 
with Egypt in the thirty-seventh year of his reign has been 
published by Schrader (Aegypt. Ztschr., 1879; K.A.T., 
2d ed., p. 363 sg.), that an inscription of Nebuchadnezzar 
has been observed by Sayce on the north bank of Nahr 
al-Kalb near DBeyrüt (Proc. Soc. Bib. Arch., 1881), and 
that two large inscriptions have also been found by 
Pognon in Wádi Brissa, near Hermel, in the Lebanon (see 
Cl. Ganneau in The Times, December 29, 1883). 

NEBULA. See Astronomy, vol. ii. p. 820. 

NEBULAR THEORY. The nebular theory is a famous 
hypothesis which has been advanced with the view of 
accounting for the origin of the solar system. It is 
emphatically a speculation ; it cannot be demonstrated by 
observation or established by mathematical calculation. 
Yet the boldness and the splendour of the nebular theory 
have always given it a dignity not usually attached to a 
doctrine which has so little direct evidence in its favour. 
It will also be admitted that from the very nature of the 
case a theory of the origin of the solar system must be 
devoid of direct testimony. All we could expect to find 
would be features in that system whose existence the 
theory would account for; or possibly by looking at other 
systems we might observe them in phases suggesting the 
early phases of our own system. It is hard to see what 
other kind of evidence would be attainable. Now asa 
matter of fact our system does present many most striking 
features which could be accounted for by the nebular theory, 
and the theory also derives as much corroboration from 
the study of other systems as we could reasonably expect. 
Hence, as all attainable evidence is on the whole in favour 
of the nebular theory (though here and there there 
are exceptional phenomena), astronomers have generally 
regarded this theory with considerable approval. 

There are very remarkable features in the solar system 
which point unmistakably to some common origin of many 
of the different bodies which it contains. We must at 
once put the comets out of view. It does not appear that 
they bear any testimony on either side of the question. 
We do not know whether the comets are really indigenous 
to the solar system or whether they may not be merely 
imported into the system from the depths of space. Even 
if the comets be indigenous to the system, they may, as 
many suppose, be merely ejections from the sun, or in any 
case their orbits are exposed to such tremendous perturba- 
tions from the planets that it is quite unsafe from the 
present orbit of a comet to attempt any estimate of what 
that orbit may have been countless agesago. On all these 
grounds we must put the comets on one side for the 
present, and discuss the nebular theory without any 
reference thereto. But even with this omission we still 
muster in the solar system from two to three hundred 
bodies, almost every one of which pronounces distinctly, 
though with varying emphasis, in favour of the nebular 
theory. The first great fact to which we refer is the 


common direction in which the planets revolve around the ` 


sun. ‘This is true not only of the great planets Mercury, 
Venus, the Earth, Mars, Jupiter, Saturn, Uranus, and 
Neptune; it is also true of the host of more than two 
hundred small planets. All these bodies perform their 
revolution in the same direction. It is also extremely 
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remarkable that all the great planets and many of the 
small ones have their orbits very nearly in the same plane, 
and nearly circular in form. Viewed as a question in prob- 
abilities, we may ask what the chance is that out of two 
hundred and fifty bodies revolving around the sun all shall 
be moving in one direction. If the direction of movement 
were merely decided by chance, the probability against 
such an arrangement is of stupendous magnitude. It is 
represented by the ratio of unity to a number containing 
about sixty figures, and so we are at once forced to the 
conclusion that this remarkable feature of the planetary 
motions must have some physical explanation. Ina minor 
degree this conclusion is strengthened by observing the 
satellites. Discarding those of Uranus, in which the 
orbits of the satellites are highly inclined to the ecliptic, 
and in which manifestly some exceptional though unknown 
influences have been at work, we may say that the satellites 
revolve around the primaries also in the same direction ; 
while, to make the picture complete, we find that the 
planets, so far as they can be observed, rotate on their 
axes in the same manner. 

The nebular theory here steps in and offers an explana- 
tion of this most remarkable uniformity. Laplace supposed 
that our sun had once a stupendous nebulous atmosphere 
which extended so far out as to fill all the space at present 
occupied by the planets. "This gigantic nebulous mass, of 
which the sun was only the central and somewhat more 
condensed portion, is supposed to have a movement of 
rotation on its axis. "There is no difficulty in conceiving 
how a nebula, quite independently of any internal motion 
of its parts, shall also have had as a whole a movement of 
rotation. In fact a little consideration will show from the 
law of probabilities that it is infinitely probable that such 
an object should really have some movement of rotation, no 
matter by what causes the nebula may have originated. 
As this vast mass cooled it must by the laws of heat have 
contracted towards the centre, and as it contracted it must, 
according to à well-known law of dynamies, rotate more 
rapidly. The time would then come when the centrifugal 
force on the outer parts of the mass would more than 
counterbalance the attraction of the centre, and thus we 
would have the outer parts left as a ring. The inner 
portion will still continue to contract, the same process will 
be repeated, and thus a second ring will be formed. We 
have thus grounds for believing that the original nebula 
will separate into a series of rings all revolving in the same 
direction with a central nebulous mass in the interior. 
The materials of each ring would continue to cool and to 
contract until they passed from the gaseous to the liquid 
condition. If the consolidation took place with compara- 
tive uniformity we might then anticipate the formation of 
a vast multitude of small planets such as those we actually 
do find in the region between the orbit of Mars and that 
of Jupiter. More usually, however, the ring might be 
expected not to be uniform, and therefore to condense in 
some parts more rapidly than in others. The effect of 
such contraction would be to draw into a single mass the 
materials of the ring, and thus we wonld have a planet 
formed, while the satellites of that planet would be 
developed from the still nascent planet in the same way as 
the planet itself originated from the sun. In this way we 
account most simply for the uniformity in the direction in 
which the planets revolve, and for the mutual proximity 
of the planes in which their orbits are contained. The 
rotation of the planets on their axes is also explained, for 
at the time of the first formation of the planet it must 
have participated in the rotation of the whole nebula, 
and by the subsequent contraction of the planet the 
speed with which the rotation was performed must have 
been accelerated. 
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There is quite a different method of approaching the 
subject, which leads in a very striking. manner to conclu- 
sions practically identical with those we have just sketched. 
We may commence by dealing with the sun as we find it 
at the present moment, and then reasoning back to what 
must have been the case in the earlier epochs of the history 
of our system. The stupendous daily outpour of heat 
from the sun at the present time is really, when properly 
studied, a profound argument in support of the nebular 
theory. The amount of the sun's heat has been estimated. 
We receive on the earth less than one two-thousand- 
millionth part of the whole radiation. It would seem that 
the greater part of the rest of that torrent flows away to be 
be lost in space. Now what supplies this heat? We might 
at first suppose that the sun was really a mightily 
heated body radiating out its heat as white hot iron does, 
but this explanation cannot be admitted in face of the 
notorious fact that there is no historical evidence that the 
sun is growing colder. We have not the slightest reason to 
think that the radiation from the sun is measurably weaker 
now than it was a couple of thousand years ago, yet it can 
be shown that, if the sun were merely radiating heat as 
simply a hot body, then it would cool some degrees every 
year, and must have cooled many thousands of degrees 
within the time covered by historical records. We there- 
fore conclude that the sun has some other source of heat 
than that due simply to incandescence. We can also con- 


ceive that the heat of the sun might be supplied by some- ' 


thing analogous to combustion. It would take 20 tons 
of coal a day burned on each square foot of the sun’s 
surface to supply the daily radiation. Even if the sun 
were made of one mass of fuel as efficient as coal, that 
mass must be entirely expended in a few thousand years. 
We cannot therefore admit that the source of the heat in 
the sun is to be found in any chemical combination taking 
place in its mass. Where then can we find an adequate 
supply of heat? Only one external source can be named : 
the falling of meteors into the sun must yield some 
heat just as the flash of a shooting star yields some heat to 
our atmosphere, but the question is whether the quantity 
of heat obtainable from the shooting stars is at all adequate 
for the purpose. It can be shown that unless a quantity 
of meteors in collective mass equal to our moon were to 
plunge into the sun every year the supply of heat could 
not be sustained from this source. Now there is no reason 
to believe that meteors in anything like this quantity can 
be supplied to the sun, and therefore we must rejeet this 
source as also inadequate. 

The truth about the sun's heat appears to be that the 
sun is really an incandescent body losing heat, but that 
the operation of cooling is immensely retarded owing to a 
curious circumstance due jointly to the stupendous mass of 
the sun and to a remarkable law of heat. It is of course 
well known that if energy disappears in one form it 
reappears in another, and this principle applied to the sun 
will explain the famous difficulty. 

As the sun loses heat it contracts, and every pair of 
particles in the sun are nearer to each other after the 
contraction than they were before. The energy due to 
their separation is thus less in the contracted state than in 
the original state, and as that energy cannot be lost it 
must reappear in heat. The sun is thus slowly contract- 
ing; but as it contracts it gains heat by the operation of 
the law just referred to, and thus the further cooling and 
further contraction of the sun is protracted until the 
additional heat obtained is radiated away. In this way 
we can reconcile the fact that the sun is certainly losing 
heat with the fact that the change in temperature has 
not been large enough to be perceived within historic 
times. 
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It can be shown that the sun is at present contracting, 
so that its diameter diminishes four miles every century. 
This is of course an inappreciable distance when compared 
with the diameter of the sun, which is nearly a million of 
miles, but the significance for our present purpose depends 
upon the fact that this contraction is always taking place. 
A thousand years ago the sun must have had a diameter 
40 miles greater than at present, ten thousand years ago 
that diameter must have been 400 miles more than it is 
now, and so on. We cannot perhaps assert that the same 
rate is to be continued for very many centuries, but it is 
plain that the further we look back into past time the 
greater must the sun have been. 

Dealing then simply with the laws of nature as we know 
them, we can see no boundary to the growth of the sun as 
we look back. We must conceive a time when the sun 
was swollen to such an extent that it filled up the entire 
space girdled by the orbit of Mercury. Earlier still the 
sun must have reached to the Earth. Earlier still the sun 
must have reached to where Neptune now revolves on the 
confines of our system, but the mass of the sun could not 
undergo an expansion so prodigious without being made 
vastly more rarefied than at present, and hence we are led 
by this mode of reasoning to the conception of the primeval 
nebula from which our system has originated. 

Considering that our sun is but a star, or but one of the 
millions of stars, it becomes a question of great interest to 
see whether any other systems present indication of a 
nebulous origin analogous to that which Laplace proposed 
for the solarsystem. In oneof his most memorable papers, 
Sir W. Herschel marshals the evidence which can be 
collected on this point. He arranges in this paper a 
selection from his observations on the nebule in such a 
way as to give great plausibility to his view of the gradual 
transmutation of nebul into stars. Herschel begins hy 
showing us that there are regions in the heavens where a 
faint diffused nebulosity is all that can be detected by the 
telescope. There are other nebule in which a nucleus can 
be just discerned, others again in which the nucleus is 
easily seen, and still others where the nucleus is a brilliant 
star-like point. The transition from an object of this kind 
to a nebulous star is very natural, while the nebulous stars 
pass into the ordinary stars by a few graduated stages. It 
is thus possible to enumerate a series of objects beginning 
at one end with the most diffused nebulosity and ending 
at the other with an ordinary fixed star or group of stars. 
Each object in the series differs but slightly from the object 
just before it and the object just after it. It seemed to 
Herschel that he was thus able to view the actual changes 
by which masses of phosphoreseent or glowing vapour 
became actually condensed down into stars. The conden- 
sation of a nebula could be followed in the same manner 
as we can study the growth of the trees in the forest, by 
comparing the trees of various ages which the forest con- 
tains at the same time. In attempting to pronounce on 
the evidence with regard to Herschel's theory, we must at 
once admit that the transmutation of a nebula into a star 
has never been seen. It is indeed very doubtful whether 
any changes of a nebula have ever been seen which are 
of the same character as the changes Herschel’s theory 
would require. It seems, however, most likely that the 
periods of time required for such changes are so stupendous 
that the changes accomplished in a century or two are 
absolutely inappreciable. 

The nebular theory is a noble speculation supported by 
plausible argument, and the verdict of science on the whole 
subject cannot be better expressed than in the words of 
Newcomb :—“ At the present time we can only say that 
the nebular hypothesis is indicated by the general tend- 
encies of the laws of nature, that it has not been proved 
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to be inconsistent with any fact, that it is almost a 
necessary consequence of the only theory by which we can 
account for the origin and conservation of the sun's heat, 
but that it rests on the assumption that this conservation 
is to be explained by the laws of nature as we now see 
them in operation. Should any one be sceptical as to the 
sufficiency of these laws to account for the present state of 
things, science can furnish no evidence strong enough to 
overthrow his doubts until the sun shall be found growing 
smaller by actual measurement, or the nebule be actually 
seen to condense into stars and systems." (R. 8. B.) 

NECHO, the Biblical form (2 Kings xxiii. 20; Jerem. 
xlvi. 2) of the name Neku; see EcvPr, vol. vii. p. 743, 
and ISRAEL, vol. xiii. p. 416. 

NECKER, Jacques (1732-1804), finance minister of 
Louis XVL, and convener of the states-general of 1789, 
was born at Geneva in 1732. His father was a native of 
Cüstrin in Pomerania, and had, after the publication of 
some works on international law, been elected professor of 
public law at Geneva. Jacques Necker had been sent to 
Paris in 1747 to become a clerk in the bank of a friend of 
his father, M. Vernet. He soon afterwards established, 
with another Genevese, the famous bank of Thelusson & 
Necker.  Thelusson superintended the bank in London 
(his grandson was made a peer as Lord Rendlesham), 
while Necker was managing partner in Paris. Between 
them the bank prospered, and both partners became very 
rich. He chiefly occupied himself in his bank, but in 1763 
fell in love with Madame de Verméneux, the widow ofa 
French officer. She could not make up her mind to marry 
any one who was not noble, and, while considering his offer, 
she went on a visit to Geneva, where she met Suzanne 
Curchod, the daughter of a pastor near Lausanne, to 
whom Gibbon had been engaged, and took such a fancy 
to her that she brought her back as her companion to 
Paris in 1764. There Necker, transferring his love from 
the widow to the poor Swiss girl, married Suzanne before 
the end of the year. She was extremely ambitious, and 
encouraged her husband to try and make himself a public 
position. He accordingly became a syndic or director of 
the French East India Company, and, after showing his 
financial ability in its management, defended it in an able 
memoir against the attacks of Morellet in 1769. He had 
also made interest with the French Government by lending 
it money, and was appointed resident at Paris by the 
republic of Geneva. Madame Necker assisted his ambi- 
tious views by entertaining largely the chief leaders of the 
political, financial, and literary worlds of Paris, and her 
Fridays became as greatly frequented .as the Mondays of 
Madame Geoffrin, or the Tuesdays of Madame Helvetius. 
In 1773 Necker won the prize of the Académie Francaise 
for an éloge on Colbert, and in 1775 published his Essai 
sur la législation et le commerce des grains, in which he 
attacked the free-trade policy of Turgot. His wife now 
believed he could get into office as a great financier, and 
made him give up his share in the bank, which he trans- 
ferred tohis brother Louis. She wasright, and in October 
1776 Necker was made finance minister of France, though 
with the title only of director of the treasury, which, how- 
ever, he changed in 1777 for that of director-general of the 
finances. He did great good in regulating the finances by 
attempting to divide the taille or poll tax more equally, by 
abolishing the “vingtième d’industrie,” and establishing 
* monts du piété.” But his greatest financial measures 
were his attempt to fund the French debt and his establish- 
ment of annuities under the guarantee of the state. The 
operation of funding was too difficult in regard to the com- 
plieated French debt to be suddenly accomplished, and 
Necker rather pointed out the right line to be followed than 
completed the operation. In all this he treated French 
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finance rather as a banker than as a profound political 
economist, and thus fell far short of Turgot, who was the 
very greatest economist of his day. Politically he did not 
do much to stave off the coming Revolution, and his 
establishment of provincial assemblies in the *' pays d'élec- 
tion " only tended to keep France disunited. In 1781 he 
published his famous Compte Rendu, in which he drew the 
balance sheet of France, and was dismissed from his office. 
Yet his dismissal was not really due to his book, but to 
the influence of Marie Antoinette, whose schemes for bene- 
fiting the Duc de Guines he had thwarted. In retirement 
he occupied himself with literature, and with his daughter, 
Mdlle Necker, who was his only child, and would be a. 
wealthy heiress. He first attempted to procure the young 
English statesman Mr Pitt for her husband, but eventually 
chose the Swedish Baron Erik Magnus von Staél-Holstein, 
on condition that his master made him Swedish ambassador 
at Paris. Gustavus III. was quite willing, and in 1786 
Mdlle Necker became Madame de Staël. But neither 
M. nor Madame Necker cared to remain out of office, and 
in 1787 Necker was banished by “lettre de cachet” 40 
leagues from Paris for attacking Calonne. In 1788 the 
country, which had at the bidding of the literary guests of 
Madame Necker come to believe that Necker was the only 
minister who could “stop the deficit,” as they said, 
demanded Necker’s recall, and in September 1788 he 
became once more director-general of the finances. He 
entered office at a critical moment: Dauphiné was in actual 
rebellion, and France was crying out for the summons of 
the states-general. Necker put a stop to the rebellion in 
Dauphiné by legalizing its assembly, and then set to 
work to arrange for the summons of the states-general. 
Throughout the early months of 1789 Necker was regarded 
as the saviour of France, but his conduct at the meeting of 
the states-general sufficiently proved that he was not a 
great statesman, and showed that he regarded the states- 
general merely as an assembly which should grant money, 
not organize reforms. The same want of statesmanship 
appeared in his vacillating conduct with regard to the 
reunion of the three orders, when he allowed the king to 
be forced by the assembly instead of taking the lead in 
ordering the reunion. He was nevertheless regarded as. 
the cause of the Revolution by the court, and on July 11, 
while at dinner, received the abrupt order to leave France. 
at once. But Necker's dismissal brought about the taking 
of the Dastille, which induced the king to recall his old 
minister. His return was an absolute ovation, and he 
was received with joy in every city he traversed. But at. 
Paris he again proved to be no statesman. In his conceit. 
he believed he could save France alone, and refused to 
act with Mirabeau or La Fayette. He caused the king’s 
acceptance of the suspensive veto, by which he sacrificed 
his chief prerogative in September, and destroyed alk 
chance of a strong executive by contriving the decree of 
November 7, by which the ministry might not be chosem 
from the assembly. Financially he proved equally incap- 
able for a time of crisis, and could not understand the need. 
of such extreme measures as the establishment of assignats. 
in order to keep the country quiet. His popularity 
vanished when his only idea was to ask the assembly for 
new loans, and in September 1790 he resigned his office, 
unregretted by a single Frenchman. Not without diffi- 
culty he reached Coppet, near Geneva, an estate he had 
bought in 1784. Here he occupied himself with literature, 
but Madame Necker pined for her Paris salon, and died in 
1794. He continued to live on at Coppet, under the care 
of his daughter, Madame de Staél, and his niece, Madame 
Necker de Saussure, but his time was past, and his books 
had no political influence. A momentary excitement was. 
caused by the advance of the French armies in 1798, when 
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he burnt most of his political papers. He died at Coppet 
in April 1804. 

The chief authorities for Necker’s life are La Vie privée de M. 
Neeker, by Madame de Staél-Holstein, and the Notiee sur la vie de 
M. Necker, by Auguste de Staél-Holstein, his grandson, published 
iu the collection of his works edited by the latter in 1833. The 
bibliography of his works is as follows:—Zéponse an Mémoire de M. 
V Abbé Morellet, 1769 ; Eloge de J. B. Colbert, 17785 Essai sur la 
législation et le eommeree des grains, 1775; Compte rendu au Roi, 
1781; De l'administration des finances de la France, 3 vols., 1784; 
Mémoire en réponse au diseours prononcé par M. de Calonne, 1787 ; 
De Vimportance des opinions religieuses, 1788; Sur l'administration 
de M. Necker, par lui-même, 1791; Du pouvoir exéeutif dans les 
grands états, 2 vols., 1792; Réflexions sur le proces de Louis 
XVI., 1792; Dela Révolution Francaise, several editions, the last 
in 4 vols., 1797; Cours de la morale religieuse, 1800; Dernières vues 
de politique et de finance, 1802; Manuserits de M. Necker, published 
by his daughter, 1804 ; Suites funestes d'une seule faute, published 
after his death. Ze Salon de Madame Necker, by the Vicomte 
d'Haussonville, 2 vols., 1882, coinpiled from the papers at Coppet, 
should also be consulted. (H. M. S.) 

NECROSIS. This word, which has the same meaning 
as mortification, is now restricted in surgical works to 
death of bone. Itis sometimes used to signify the part 
which dies; it may, however, with more propriety signify 
the process, ending in the death of the bone. A severe 
inflammation, caused by a severe blow, by cold, or by the 
absorption of various poisons, as mercury and phosphorus, 
is the general precursor of necrosis. The dead part, 
analogous to the slough in the soft tissues, is called a 
sequestrum or exfoliation. At first it is firmly attached 
to the living bone around ; gradually, however, the dead 
portion is separated from the living tissue. The process 
of separation is a slow one. New bone is formed around 
the sequestrum, which often renders its removal difficult. 
As a rule the surgeon waits until the dead part is loose, 
and then cuts down through the new case and removes 
the sequestrum. The cavity in which it lay gradually 
closes, and a useful limb is the result, 

NECTAR anp AMBROSIA are the nourishment of the 
gods in Homer and in Greek literature generally. The 
gods resemble men in all respects except that they have 
different food and drink. Usage varies much as to the 
exact meaning of the two terms. Probably they were not 
originally distinguished ; but usually both in Homer and 
in later writers nectar is the drink and ambrosia the food. 
On the other hand in Aleman nectar is the food, and in 
Sappho and Anaxandrides ambrosia the drink. Each is 
used in Homer as an unguent (nectar, J/, xix. 30; 
ambrosia, ZZ. xiv. 170). Both are fragrant, and may be 
used as perfume. The derivation of the word nectar is un- 
certain ; probably vyydreos is a kindred word. Ambrosia 
is derived from dpBporos, immortal. 

NECTARINE, a fruit differing from the peach in having 
a smooth or glabrous skin instead of a downy one. The 
varieties of nectarine, too, have often a distinct flavour 
from that of the peaches. The common origin of the 
peach and nectarine is shown, however, by the facts that 
sceds of the one will often reproduce the other, and that 
fruits of both kinds have not unfrequently been met with 
on the same branch. For cultivation see HORTICULTURE, 
vol. xii. p. 272. 

NEEDLE. The sewing needle is an implement which 
has been in use from prehistoric times in all places 
where mankind used the skins of animals or woven 
fabries for clothing. Originally the needle was made of 
fish-bone, bone, or ivory, and its first form was probably a 
rude eyeless bodkin. Needles of bone continue to this 
day to be used by uncivilized tribes; but since the time 
of the discovery of bronze metal needles have been in use 
in civilized communities. It is on record that needles of 
stecl were made at Nuremberg towards the end of the 
14th century, and at a later period Spanish needles acquired 
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wide celebrity. For upwards of two centuries the manu- 
facture has been established in England,—Redditch in 
Worcestershire, with several other small towns in Warwick- 
shire, being the centre of the industry, first planted there 
by Germans. Originally the trade was domestic in its 
character, but now it is carried on in large manufactories 
where mechanical appliances have to a certain extent 
supplanted handiwork, with much advantage to the health 
and the wellbeing of the operatives. 

The raw material of the manufacture consists of steel 
wire of fine quality and suitable gauge. The wire is sup- 
plied in coils of definite weight and diameter, and the first 
operation consists in cutting the coil with powerful shears. 
With the aid of a gauge the coil is cut with precision into 
lengths, each sufficient for two needles. "These lengths, 
having the curvature of the coil and other inequalities, 
are next straightened. For this purpose a bundle con- 
taining several thousand lengths is packed within two 
strong iron rings; the bundle is heated to red heat, 
and then pressed on an iron plate having two parallel 
grooves in which the iron rings run. Over this plate 
the bundle is worked backward and forward by the 
pressure of an oblong slightly curved iron tool having two 
longitudinal slits through which the edges of the rings 
project. Thus by combined pressure and rolling the whole 
of the lengths quickly become perfectly straight and even. 
The next operation consists in pointing both ends of the 
wires, which, being done on a dry grindstone revolving at 
high speed, is, from the sparks and dust created, very 
injurious to the operatives. A grinder, holding at one time 
several dozen wires against the stone with his left hand, 
and revolving them slightly with his right, will point about 
100,000 needlesin a day. He is but imperfectly protected 
against the deadly dust he produces by a cowl which, 
partly covering the grindstone, is connected with a pipe 
through which a strong current of air is drawn, sucking 
away a large proportion of the dust. For the operation ' 
of pointing various machines have been devised and have 
come into extensive use, especially in Germany. In 
general principle these machines consist of a wheel, to the 
periphery of which the wires to be pointed are held by 
an india-rubber band. It revolves at right angles to the 
revolving hollow grindstone, and, bringing each wire in 
rapid succession at the proper angle for grinding against. 
the stone, it points three times as many asa skilful grinder. 
The succeeding series of operations have for their object 
the eyeing of the needles. As a preliminary to this the 
oxidized scale at the centre of the wire is ground off, and 
on the surface so prepared each wire is separately stamped, 
by means of dies, with the grooved and rounded impres- 
sion of two needle heads set end to end. Through these 
stamped heads the eye-holes are next perforated by means 
of a screw-press working a pair of fine steel punches or 
prongs. Each wire now forms two needles attached head 
to head by a broad thin scarf of steel at the point of junc- 
tion where the metal has been stamped for the head. 
These double needles, taken to the number of about one 
hundred, are threaded together with a fine wire passed 
through the eyes, giving the whole the appearance of a fine 
close-set comb. Each side is clamped up tightly, and the 
expansion of the scarf in the centre is removed by a file. 
The spitted row is now ready to break over into separate 
needles, and as the point of junction of the two sets of 
heads is weakened by the stamping process, the rows 
readily break at that point by bending. These heads are 
then smoothed and rounded with the file before the clamp 
is removed, the wire withdrawn, and the separate needles 
set free. At this stage the needles are hardened and 
tempered in the usual manner ; that is, they are placed in 
an iron tray, heated to redness in a muffle furnace, plunged 
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into an oil bath, then re-heated in the muffle till they 
assume a straw colour, and gradually cooled. Following 
the tempering comes the process of scouring and fining or 
polishing, for which purpose the needles are put up in 
bundles of several thousands mixed with soft soap, oil, 
and emery powder, and tied tightly round with a canvas 
cover. A number of such bundles are laid in the bed of a 
machine in which by rollers or other devices they are kept 
rolling backward and forward, so that each individual 
needle rubs against its neighbours. After sufficient time 
the bundles are withdrawn, the needles cleaned by wash- 
ing, dried, and again bundled up as before, but with a 
mixture containing putty powder in place of emery. The 
rolling process is continued til the needles acquire a 
sufficiently polished surface. The needles are now un- 
packed, washed in an alkaline solution, and dried in 
sawdust. From that they are conveyed to trays, where 
they are brought parallel to each other by a sharp jerking 
motion. It is next necessary to bring all the heads 
in one direction, which is dexterously done by a “ header," 
who with a cloth finger-stool on the fourth finger presses 
a lot of needles against that cloth. Points presented 
adhere, and thus at each operation a number of needles re- 
main sticking in the finger-stool. While this arrangement 
is going on, faulty and imperfect needles are picked out. 
The heads being all now laid in one direction, attention is 
given to the smoothing and rounding of the eye-holes, a 
work essential for the prevention of the fraying and break- 
ing of the thread in sewing. The heads are blued by 
heating, an operation most neatly and perfectly performed 
by bringing each head in succession in contact with a gas 
flame by means of a revolving wheel, against the periphery 
of which the needles are retained by an clastic band. The 
needles so blued are strung on a roughened steel wire, over 
which is spread a fine paste of oil and emery. These wires 
are suspended between uprights on a frame platform, to 
which a jerking motion is communicated; thereby an 
oscillating motion is communicated to the suspended 
needles, and the gentle friction thus set up between the 
needle eye and the roughened wire and emery slowly but 
effectually secures the desired effect. Now it only remains 
to free the head from the blue colour on a small grind- 
stone, and give a final polish to the needle on a rapidly 
revolving buff wheelaided by putty powder. It has of late 
become a common practice to gild the heads of needles. 
The variety of needles manufactured for sewing by hand 
and machine, for packing, for upholstery and leather work, 
'as well as for surgical purposes, is very great, and demands 
many modifications of processes and appliances. (J. PA.) 

NEER, Van ver. Aernout and Eglon van der Neer, 
father and son, were painters whose lives almost filled the 
whole of the 17th century. 

L AERNOUT VAN DER NEER, commonly called Aart or 
Artus, was the contemporary of Albert Cuyp and Hobbema, 
and so far like the latter that he lived and died in compara- 
tive obscurity. Houbraken, who knew something of Eglon, 
was without information as regards his father. He merely 
noted that Aernout had been steward toa Dutch nobleman, 
and an amateur painter, before he settled at Amsterdam 
and acquired skill with his brush. According to common 
chronology Aernout was born in 1619 and died in 1691 ; 
but neither of these statements is supported by any proofs. 
The earliest pictures in which Aernout coupled his 
monogram of A. V. and D. N. interlaced with a date are 
a winter landscape in the collection of Lord Overstone and 
a sunset in the museum of Gotha. Both pieces were 
finished, if we grant the genuineness of the inscriptions, 
in 1643, the year of Eglon’s birth at Amsterdam. In 
1652 Aornout, still faithful to his old haunts, witnessed 
the fire which consumed the old town-hall of Amsterdam. 
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He made this accident a subject for two or three pictures 
in the galleries of Berlin and Copenhagen, probably on 
commission from merchants of the city of his choice. But, 
though Amsterdam appears to have been constantly Van 
der Neer's domicile, he was not so sedentary in his habits 
as to neglect the rest of Holland. His pictures tell that 
he was well acquainted with the canals and woods about 
Haarlem and Leyden, and proofs are at hand to show that 
he was familiar with the reaches of the Maes and Rhine. 
Dort, the home of Albert Cuyp, is sometimes found in his 
pictures, and substantial evidence exists that there were 
relations of friendship and neighbourhood between the 
two men. At some period of their lives they laid their 
hands to the same canvases, on each of which they left 
their joint mark. On some it was the signature of the 
name, on others the more indelible signature of style. 
The partnership may not have been of long duration. It 
was unequal, and illustrated in a few landscapes only, but 
these, as well as contemporary works of Cuyp alone, reflect 
sufficient light on Van der Neer's career. "There are land- 
scapes in the collections of the dukes of Bedford and West- 
minster, as well as in that of Colonel Neeld, in which Cuyp 
has represented either the frozen Maes with fishermen 
packing herrings, or the moon reflecting its light on the 
rivers placid waters. These are models after which Van 
der Neer appears to have worked. His specialties were 
moonlights and sunsets on canals and estuaries, or winter 
landscapes with skaters and ball players. The same feeling 
and similar subjects are found in Cuyp and Van der Neer, 
before and after their partnership. But Cuyp was the 
leading genius. Van der Neer got assistance from him; 
Cuyp expected none from Van der Neer. He carefully 
enlivened his friend's pictures, when asked to do so, with 
figures and cattle. It is in pictures jointly produced by 
both that we discover Van der Neer's presence at Dort. 
We are near Dort in that landscape sunset of the Louvre, 
in which Cuyp evidently painted the foreground and cows. 
In the National Gallery Cuyp signs his name on the pail 
of a milkmaid, whose figure and red skirt he has painted 
with light effectiveness near the edge of Van der Neer's 
landscape. We recognize the partners in a sunset which 
was exhibited at Manchester when owned by Mr Francis 
Edwards. Again, a couple of fishermen with a dog, and 
a sportsman creeping up to surprise some ducks, are Cuyp’s 
in a capital Van der Neer at the Staedel in Frankfort. 
Van der Neer has been known to paint a smithy, with 
figures alternately lighted by the sun and the blacksmith’s 
fire (Oppenheim collection at Cologne), but habitually his 
subjects were the rivers and water-courses of his native 
country either at sunset or after dark. Sometimes the 
moon sheds its light on tall trees and gables and wind- 
mills. His peculiar skill is shown in realizing trans- 
parence which allows objects—even distant—to appear 
in the darkness with varieties of warm brown and steel 
greys. He cleverly manages reflexions in water, and 
balances the light on one side of a canal with dark masses 
of shadow on the other. His greatest subtlety is displayed 
in combining the lurid glare of fires with the cooler 
serenity of moonlight. Bürger says he inspired Van der 
Poel with such a love of midnight fires that this unfortunate 
artist was induced to burn incaleulable numbers of cities: 
and hamlets. Another of his fancies is to paint frozen 
water, and his daylight icescapes with golfers, sleighers, 
and fishermen are as numerous as his moonlights. But 
he always avoids the impression of frostiness, which is one 
of his great gifts. His pictures are not scarce. They are 
less valuable in the market than those of Cuyp or 
Hobbema ; but, possessing a charm peculiarly their own, 
they are much sought after by collectors. According to 
the latest documentary evidence discovered in Holland, 
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Aernout van der Neer was living at Amsterdam when he 
purchased the freedom of the city of Gouda in 1685. 
He is said to have resided at Rotterdam in 1691. But in 
1692 he married a second wife at Gouda; and so the date 
usually assigned to his death receives correction. Out of 
about one hundred and fifty pictures accessible to the 
public, the choicest selection is in the Hermitage at 
.St Petersburg. In England the largest collector is Sir 
Richard Wallace. But there are good specimens in 
numerous English galleries besides. 

IL EGLON VAN DER NEER, born at Amsterdam in 1643, 
died at Düsseldorf on the 3d of May 1703. He was first 
taught by his father, and then took lessons from Jacob 
Vanloo, whose chief business then consisted in painting 
figures in the landscapes of Wynants and Hobbema. 
When Vanloo went to Paris in 1663 to join the school 
from which Boucher afterwards came, he was accompanied 
or followed by Eglon. But, leaving the French capital 
about 1666, he settled at Rotterdam, where he dwelt for 
many years. Later on he took up his residence at 
Brussels, and finally came to Diisseldorf, where he entered 
the service of the elector-palatine Johann Wilhelm von 
der Pfalz. In each of the places where he stopped Eglon 
married, and having had three wives became the father of 
twenty-five children. A modern French critic has observed 
that the burden of so large a family was as nothing to Eglon’s 
misfortune in having taught the arts to Van der Werff. 

Eglon van der Neer has painted landscapes imitating 
those of his father, of Berchem and Adam Elsheimer. 
He frequently put the figures into the town views of Jan 
van der Heyden in competition with Berchem and Adrian 
van de Velde. His best works are portraits, in which he 
occasionally came near Terburg or Metsu in delicacy of 
touch, De Hooch in effectiveness of lighting, or Mieris in 
polish of surface. One of his earliest pieces in which the 
influence of Terburg is apparent is the Lady with the Book, 
of 1665, which was sold with the Bredel collection in 
1875. A young woman in white and red satin at 
Rotterdam, of 1669, recalls Mieris, whose style also 
reappears in Eglon's Cleopatra at Buckingham Palace. 
Two landscapes with Tobit and the Angel, dated 1685 and 
1694, in the museums of Berlin and Amsterdam, illus- 
trate his fashion of setting Scripture scenes in Dutch 
backgrounds. The most important of his sacred com- 
positions is the Esther and Ahasuerus, of 1696, in the 
Uffizi at Florence. But he varied his practice also with 
arrangements of hunting and hawking parties, pastures 
and fords, and cavalry skirmishes. The latest of his 
panels is a mountain landscape of 1702 in the gallery of 
Augsburg. (14059089) 

NEES VON ESENBECK, CHRISTIAN | GOTTFRIED 
(1776-1858), botanist and entomologist, was born at 
Erbach on February 14, 1776, and was educated at 
Darmstadt and at Jena, where he took the degree of M.D. 
He spent some time in medical practice in Frankfort-on- 
the-Main, but in 1818 was appointed professor of botany 
in Erlangen. Next year he became professor of natural 
history in Bonn, and in 1831 he was appointed to the 
chair of botany in the university of Breslau. He enjoyed 
a high reputation as a lecturer, but had a strong leaning 
to the transcendental philosophy of nature so much in 
vogue in Germany in the earlier part of this century. In 
1848 he was elected a member of the German parliament, 
and became a leader of the party opposed to the Govern- 
ment, to which he made himself so obnoxious that in 
1851 he was deprived of his professorship, and in conse- 
quence the latter years of his life were spent in great 
poverty. He died in 1858. 


For about forty years he edited the Nova Acta of the ‘ Acad. 
Leopold.-Carolina,” and in this important series of scientific memoirs 
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several of his own papers were published. His earliest memoirs 
deal with the ichneumons, and for some years he continued to write 
on these insects. He published a Monographie der Ichneumone 
in 2 vols., in 1828; and Hymenopterorum Ichneumonibus affnium 
Monographiz, in 2 vols., in 1834. Nees von Esenbeck was a prolific 
writer in various departments of botany, and published the following 
separate works:— Die.A lgen des siissen Wassers nach ihren Entwickel- 
ungsstufen dargestellt, 1814; Das System der Pilze und Schwümme, 
1816; Naturgeschichte der europäischen Lebermoose, in 4 vols., 
1833-38 ; “ Agrostologia Brasiliensis, " in the Flora Brasiliensis; and 
a Systema Laurinearum, 1836. Besides these he wrote numerous 
monographs in the series above mentioned, also in Flora, in Linnea, 
and in other scientific German magazines, either alone or along 
with other well-known botanists. His best known works are those 
that deal with the Fungi, the Hepatice, and the Glumifere, in all 
which groups he made valuable additions to knowledge, which have 
exerted much influence on later investigations. 

His brother Theodore (1787-1837), inspector of the botanic 
gardens at Leyden, and afterwards professor of pharmacy at Bonn, 
also wrote numerous papers on botanical subjects, dealing more 
particularly with medicinal plants and their products. 


NEGAPATAM, a town and the chief port of Tanjore 
district, Madras, India, sitnated in 10° 45’ 37" N. lat. and 
79° 53’ 28" E. long. It forms a single municipality with 
the adjoining town of Nagur, the joint population in 1881 
being 53,855. The port carries on an active trade with 
Ceylon, Burmah, and the Straits, the imports consisting 
chiefly of cotton goods and betel-nuts, and the exports of 
rice and paddy. Negapatam was one of the earliest 
settlements of the Portuguese on the Coromandel coast. 
It was taken by the Dutch in 1660, and by the English in 
1781. 

NEGLIGENCE is in one aspect the correlative of 
diligence (see DILIGENCE), in another of intention. It is 
the absence of diligence or the absence of intention. All 
definitions imply this. Negligence is a term difficult to 
define for more than one reason. It is used not only to 
denote a mental state, but the consequences resulting from 
a mental state. Again, the term bears a somewhat 
different meaning as applied to civil or criminal liability. 
“The meaning of negligence, in the common use of 
language,” says Mr Justice Stephen (History of the 
Criminal Law, vol. ii. p. 123), “is very general and 
indefinite. It is practically synonymous with heedlessness 
or carelessness, not taking notice of matters relevant to 
the business in hand, of which notice might and ought to 
have been taken. This meaning is no doubt included in 
the legal sense of the word, but in reference to criminal 
law the word has also the wider meaning of omitting, for 
whatever reason, to discharge a legal duty, e.g., the 
omission by a medical man to exercise that skill which it 
is his duty to exercise.” The vagueness of the standard 
by which negligence is tested is another and more serious 
practical difficulty. The standard is the average prudent 
action of the average citizen, and the defendant fails to 
reach this standard at his peril This is the standard 
implied by such definitions as that of the New York Penal 
Code, “the terms ‘neglect,’ ‘negligence,’ ‘negligent,’ 
and ‘negligently’. . . . import a want of such attention 
to the nature or probable consequences of the act or 
omission as a prudent man ordinarily bestows in acting in 
his own concerns,” and that of Sirey (Code Pénal, § 319), 
“the omission or forgetfulness of a precaution dictated by 
prudence.” The connexion between negligence and inten- 
tion is illustrated by a passage in the judgment of Baron 
Alderson in Blyth v. The Birmingham Water Works 
Company (1856). “The definition of negligence," says 
that learned judge, “is the omitting to do something that 
a reasonable man would do, or the doing something that 
a reasonable man would not do; and an action may be 
brought if thereby mischief is caused to a third party not 
intentionally.” The intention is of great importance in 
criminal law. Thus as a general rule it may be said that 
what is manslaughter where there is negligence becomes 
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murder where there is intention. But the negligence may 
in some cases be of such a nature as to lead to the pre- 
sumption of legal malice. Iu the same way in cases where 
the liability is civil it is important to notice that the 
phenomena of negligence often accord closely with those of 
intention. Thus in one case Lord Justice James speaks 
of “wilful negligence which leads the court to conclude 
that the person is an accomplice in the fraud." The 
phenomena of negligence and of dishonest intention may 
be similar to such an extent that the court may regard 
them as the same, since the legal consequences resulting 
from them are the same. 

It is the general view that there are three degrees of negligence, 
corresponding to three degrees of diligence. This is illustrated by 
the case of bailment. Where the bailment is for the benefit of the 
bailor, the bailee is bound to use only slight diligence, and is 
liable only for gross negligence; where the bailment is for the 
benefit of bailor and bailee alike, eaeh is bound to use ordinary 
diligence, and is liable for ordinary negligence ; where the bailment 
is for the benefit of the bailee, he is bound to use great diligence, 
and is liable for slight negligence. The sonnduess of this position, 
alleged to be founded en the Roman law, is open to question. 
Roman law probably only recognized two degrees of culpa, the term 
which most nearly approaches negligence. And the term ‘‘ gross 
negligence" has been objected to as misleading (see DILIGENCE). 
The truth is that it is impossible to make any useful legal distinc- 
tion of degrees of negligence, when the question of negligence is 
mainly a question of fact. In English law it is for the jury to say, 
subject to certain rules of evidence, whether a particular defendant 
has in a particular case fallen below the standard of the average 
citizen. Each ease must depend to a large extent upon its own 
merits, aided by the consideration of a series of previous eases in 
which certain faets have been held by the court to be or not to be 
prima facie evidence of negligence to go to the jury. 

Contributory Negligence.—As a general rule it is a defence to an 
action that the injury was caused by conduct of the injured person, 
without which the injury would not have happened. But, though 
a plaintiff may have been guilty of negligence which may have 
actually contributed to the injury, yet if the defendant could by 
the exercise of ordinary care and diligence have avoided the mischief 
the plaintiffs negligence will not excuse him. Contributory 
negligence of a person other than the plaintiff is no excuse for the 
negligence of the defendant except in the case of the legal identifi- 
cation of the plaintiff with the negligent third party; e.g., a 
passenger in a train of A company is so far identified by the law 
with his driver that he cannot recover against B company for an 
injury caused by an accident to which the negligence of A com- 
pany’s driver contributed. Soa child cannot recover for an injury 
to which the negligence of the adult in charge of the child con- 
tributed. 

Nature of the Remedy.—The person injured may have either a 
civil or a criminal remedy, or both. In most cases where the act 
of negligence is criminally punishable, the plaintiff may recover 
damages in addition. The question as to what amount or kind of 
negligence will bring a person within the criminal law is one by no 
means easy to answer. In certain cases criminal proceedings are 
authorized by statute, ¢.g., against parish authorities for refusing 
to call vestries (1 & 2 Will. IV. c. 60), and against persons 
neglecting to transmit election writs (53 Geo. IJI. c. 89). The 
question of criminal negligence arises most commonly in cases of 
homicide. The rule as to the functions of the jury cannot be better 
put than in the words of Mr Justice Stephen, ubi supra:—‘‘in order 
that negligence may be culpable, it must be of such a nature that 
the jury think that a person who caused death by it ought to be 
punished." "The same high authority proceeds to point out that 
cases of manslaughter by negligence may be imagined in which 
there is no carelessness. In one matter the prisoner or defendant 
in criminal proceedings is under a disadvantage as compared with 
the defendant in an action. He cannot, as the latter can, set up 
contributory negligence as a defence. To this extent only is the 
criminal remedy wider than the civil. Where the question 
of contributory negligence does not arise, it may generally be said 
that, if an indictment will lie for negligence, « fortiori an action 
will lie upon the same facts. (J. W.t) 


NEGRO (Spanish and Italian Vegro, from Latin Niger, 
black) in anthropology designates the distinctly dark as 
opposed to the fair, yellow, and brown varieties of man- 
kind. In this its widest sense it embraces all the dark 
races, whose original home are the inter-tropical and sub- 
tropical regions of the eastern hemisphere, stretching 
roughly from Senegambia, West Africa, to the Fiji Archi- 
pelago, Pacific Ocean, west and east, and lying north and 
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south between the extreme parallels of the Philippines and 
Tasmania. The Negro domain thus originally comprised 
all Africa south of the Sahara, India south of the Indo- 
Gangetic plains, Malaysia, and the greater part of 
Australasia. But this domain has since prehistoric times 
been intruded upon in the east mainly by peoples of the 
yellow Mongoloid, in the west mainly by peoples of the 
fair Caucasic stock. During the early and middle Tertiary 
epochs it appears also to have been gradually broken into 
two great divisions—by the subsidence of lands, some 
suppose, which are now flooded by the waters of the 
Indian Ocean, and to which Sclater has given the name 
of Lemuria. To these two great eastern and western 
geographical divisions now correspond the two great 
ethnical divisions of the Negro stock—the Papuan or 
Melanesian of Malaysia and Australasia, and the Negro 
proper of the African mainland. During the long ages 
that have elapsed since this separation, the two branches, 
if originally one, have had time under diverse outward 
conditions to become differentiated into two sufficiently 
marked physical types, so that on strictly anthropological 
as well as geographical grounds it becomes convenient to 
deal separately with the Papuan and African divisions of 
the Negro family. The present article is confined to the 
latter. For the Papuans see NEw GUINEA. 

Soudan (Súdán), the fertile zone stretching from the 
Sahara towards the equator nearly across the continent, is 
usually regarded as the true home of the African Negro. 
But, according to the views recently advanced by Lepsius, 
Soudan is rather an intermediate or mixed domain lying 
between the two Hamitic and Negro ethnical groups, which 
have respectively occupied northern and southern Africa 
from the remotest times. Certainly none of the chief 
native races in Soudan—Mandingo, Joloff, Toucouleur in 
the west; Kanembu, Haussa, Kanuri in the centre; Maba 
in Wadai, Nuba in the Nile valley, least of all the Fulahs 
of the Chad and Niger basins—can be considered as of 
pure Negro descent. But the same phenomenon of inter- 
mixture is presented in the strictly equatorial and south 
equatorial regions, where the Fans of the Ogoway basin, 
the Zandey (Niam-Niam), Bongo, Bari, and other Upper- 
Nilotic tribes, the Waganda of the Victoria Nyanza of the 
extreme east, the Zulu-Kaffres of the extreme south, are all 
of Negroid and even sub-Negroid rather than of strictly 
Negro lineage. Hence the same argument that would 
exclude Soudan would also exclude the greater part of 
southern Africa, and we should have to look to the hypo- 
thetical Lemuria or other now submerged lands for the 
cradle of the Negro stock. Practically, however, the whole 
of Africa south of the Sahara must be taken as the original 
habitat of the race, which is there almost everywhere still 
found in compact masses, although rarely perhaps abso- 
lutely free from foreign intermixture. 

But wherever found in a comparatively pure state, as 
on the coast of Guinea,! in the Gaboon, along the lower 
Zambesi, and in the Benua and Shari basins, the African 
aborigines present almost a greater uniformity of physical 
and moral type than any of the other great divisions of 
mankind. By the nearly unanimous consent of anthro- 
pologists this type occupies at the same time the lowest 
position in the evolutionary scale, thus affording the best 
material for the comparative study of the highest anthro- 
poids and the human species. The chief points in which 
the Negro either approaches the Quadrumana or differs 
most from his own congeners are :—(1) the abnormal length 
of the arm, which in the erect position sometimes reaches 
the knee-pan, and which on an average exceeds that of the 


! Here apparently is to be met the most pronounced Negro type 
proper yet diseovered. See the missionary Wilson's Ethnographic 
View of Western Africa, New York, 1856, published anonymously. 
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Caucasian by about 2 inches; (2) prognathism, or pro- 
jection of the jaws (index number of facial angle about 
70, as compared with the Caucasian 82); (3) weight of brain, 
as indicating cranial capacity, 35 ounces (highest gorilla 
20, average European 45); (4) full black eye, with black 
iris and yellowish sclerotic coat, a very marked feature; 
(5) short flat snub nose, deeply depressed at the base or 
frontal suture, broad at extremity, with dilated nostrils and 
concave ridge ; (6) thick protruding lips, plainly showing 
the inner red surface; (7) very large zygomatic arches— 
high and prominent cheek bones; (8) exceedingly thick 
cranium, enabling the Negro to butt with the head and 
resist blows which would inevitably break any ordinary 
European’s skull; (9) correspondingly weak lower limbs, 
terminating in a broad flat foot with low instep, divergent 
and somewhat prehensile great toe, and heel projecting 
backwards (“lark heel”); (10) complexion deep brown or 
blackish, and in some cases even distinctly black, due not 
to any special pigment, as is often supposed, but merely 
to the greater abundance of the colouring matter in the 
Malpighian mucous membrane between the inner or true 
skin and the epidermis or scarf skin ;! (11) short, black hair, 
eccentrically elliptical or almost flat in section, and dis- 
tinctly woolly, not merely frizzly, as Prichard supposed on 
insufficient evidence ;? (12) thick epidermis, cool, soft, and 
velvety to the touch, mostly hairless, and emitting a peculiar 
rancid odour, compared by Pruner Bey to that of the buck 
goat; (13) frame of medium height, thrown somewhat out 
of the perpendicular by the shape of the pelvis, the spine, 
the backward projection of the head, and the whole anato- 
mical structure; (14) the cranial sutures, which close 
much earlier in the Negro than in other races. To this 


1 It is also noteworthy that the dark colour seems to depend neither 
on geographical position, the isothermals of greatest heat, nor even 
altogether on racial purity. The extremes of the chromatic scale are 
found in juxtaposition throughout the whole Negro domain, in Sene- 
gambia, the Gaboon, upper Nile basin, lower Congo, Shari valley, 
Mozambique. In the last region Froberville determined the presence 
of thirty-one different shades from dusky or yellow-brown to sooty 
black. Some of the sub-Negroid and mixed races, such as many 
Abyssinians, Gallas, Joloffs, and Mandingoes, are quite as black as the 
darkest full-blood Negro. A general similarity in the outward con- 
ditions of soil, atmosphere, climate, food charged with an excess of 
carbon, such as the fruit of the butter-tree, and other undetermined 
causes have tended to develop a tendency towards dark shades every- 
where in the Negro domain apart from the bias mainly due to an 
original strain of black blood. Even the African Arabs are described 
by Burckhardt, De Pagés, and other observers as often decidedly black. 
Waddington mentions more particularly the Shegya Arabs south of 
Dongola on the White Nile as distinguished by their ‘‘ clear, glossy, 
jet black” (p. 149). The same expression ‘‘jet black” is applied by 
Schweinfurth to the Upper-Nilotic Shilluks, Nuers, and Dinkas, while 
the neighbouring Bongos and Mittus are described as of a ‘‘ red- 
brown” colour ‘‘like the soil upon which they reside” (Heart of 
Africa, i. p. 261). 

? This point has been fully determined by P. A. Brown (Classifica- 
tion of Mankind by the Hair, &c.), who shows conclusively that, 
unlike true hair and like trne wool, the Negro hair is flat, issues from 
the epidermis at a right angle, is spirally twisted or crisped, has no 
central duct, the colouring matter being disseminated through the 
cortex and intermediate fibres, while the cortex itself is covered with 
numerous rough, pointed filaments adhering loosely to the shaft; 
lastly, the Negro pile will felt, like wool, whereas true hair cannot be 
felted. Observing that the Negro domain is also the habitat of the 
most anthropoid apes—gorilla and chimpanzee,—and that these 
bimanous and quadrumanous species are both of a pronounced 
dolichocephalie type (index nos. 72-75), some anthropologists have 
suggested the direct descent of the former from the latter. But 
against this view may be urged the different texture of the pile, which, 
although black in both, is woolly in the Negro but true hair in the 
ape. It may further be noted that in the eastern section of the dark 
domain, while the Papuan is still black and dolichocephalic, often 
excessively so, his presumed progenitor the orang-outang is, on the 
contrary, brachycephalic, with decidedly red hair. Dr Bernard Davis 
also recognizes brachycephaly in equatorial Africa itself, four out of 
the eighteen skulls from this region in his collection being distinctly 
of the round-headed type, and Schweinfurth describes the Bongos as 
** hardly removed from the lowest grade of brachycephaly” (i. 263). 
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premature ossification of the skull, preventing all further 
development of the brain, many pathologists have attributed 
the inherent mental inferiority of the blacks, an inferiority 
which is even more marked than their physical differences. 
Nearly all observers admit that the Negro child is on the 
whole quite as intelligent as those of other human varieties, 
but that on arriving at puberty all further progress seems 
to be arrested. No one has more carefully studied this 
point than Filippo Manetta, who during a long residence 
on the plantations of the Southern States of America 
noted that “ the Negro children were sharp, intelligent, and 
full of vivacity, but on approaching the adult period a 
gradual change set in. The intellect seemed to become 
clouded, animation giving place to a sort of lethargy, 
briskness yielding to indolence. We must necessarily 
suppose that the development of the Negro and White 
proceeds on different lines. While with the latter the 
volume of the brain grows with the expansion of the brain- 
pan, iu the former the growth of the brain is on the 
contrary arrested by the premature closing of the cranial 
sutures and lateral pressure of the frontal bone.” 3 

It must at the same time be confessed that the question 
of the mental temperament of the Negro has been greatly 
complicated by the partisanship of interested advocates on 
either side. But for this disturbing element it would per- 
haps be readily admitted that the mental are at least as 
marked as the physical differences between the dark and 
other races. And as both are the gradual outcome of 
external conditions, fixed by heredity, it follows that the 
attempt to suddenly transform the Negro mind by foreign 
culture must be, as it has proved to be, as futile as the 
attempt would be to suddenly transform his physical type. 
On his moral status, even when removed from the old 
associations and brought directly under more favourable 
influences, a lurid light is cast by the report of the Rev. 
Dr Tucker at the American Church Congress for 1883 
on the present condition of the black communities in the 
Southern States.* 

It is more correct to say of the Negro that he is non- 
moral than immoral. All the social institutions are at 
the same low level, and throughout the historie period 
seem to have made no perceptible advance except under 
the stimulus of foreign (in recent time notably of Moham- 
medan) influences. Religion is a system of pure fetichism 
and worship of ancestry associated with such sanguinary 
rites as the “customs” of Dahomey and Ashantee, and a 
universal belief in sorcery. Slavery continues everywhere 
to prevail, both as a local institution and a branch of the 
export trade, where not checked by European Governments. 
Much of the surplus population not thus carried off prob- 
ably finds its way to the shambles of the native states in 
the middle Congo basin and other parts where cannibalism 
is practised, and where human flesh appears to be sold in 
the open market-place. During its voyage down the 
Congo the Stanley expedition was attacked at many points 


3 La Raza Negra nel suo stato selvaggio, &c., Turin, 1864, p. 20. 

4 * [ know of whole neighbourhoods,” he tells us, ** where there is 
not one single Negro couple, whether legally married or not, who are 
faithful to each other beyond a few weeks. In the midst of a prayer- 
meeting I have known Negroes steal from each other, and on the way 
home they will rob any hen-roost that lies conveniently at hand. The 
most pious Negro that I know is confined in a penitentiary for an 
atrocious murder, and he persists in saying he can see no offence 
against God in his crime, though he acknowledges an offence against 
man." Mention is further made of Negro missionaries guilty of the 
grossest immorality, living in open concubinage, addicted to thieving, 
lying, and every imaginary crime, yet all ‘‘ earnest and successful 
preachers, and wholly unconscious of hypocrisy. Their sins, univer- 
sally known, did not diminish their influence with their race. It was 
impossible to doubt their absolute sincerity." A much darker picture 
is presented by the independent Negro commonwealths of Hayti, for 
eighty years the scene of almost uninterrupted fratricidal strife. 
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for the avowed purpose of procuring a fresh supply of 
human food, and from other incidents of modern exploration 
cannibalism would seem to prevail very generally in the 
little known equatorial regions of the interior. - Political 
institutions are in a rudimentary state, and where a higher 
system has been imposed or adopted from the whites, as 
in Liberia, it does not appear to have materially con- 
tributed to the improvement of the race. The great bulk 
of the natives are still in the tribal condition, while in the 
kingdoms that have been founded in Guinea and elsewhere 
the authority of the sovereign is everywhere absolute, and 
its exercise often marked by the most wanton and atrocious 
cruelty. "The largest and most powerful native state is 
that of Ulunda, whose present “ muata yanvo,” or ruler, is 
the fourteenth in descent from the founder of the dynasty. 
When visited in 1879 by Dr Buchner, this potentate, to 
impress his guest with his power, caused one of his subjects 
to assume the part of a chief just arrived from a remote 
province of the empire. The sham cortége of soldiers and 
women advanced to the throne all thickly plastered with 
mud from head to foot, and the “chief” approaching on 
all fours deliberately rolled himself in the sand at his 
majesty’s feet. The administration of justice is regulated, 
not by any sense of right or wrong, but by the caprice of 
the king, who is himself often in the power of the navum- 
bula, or witch-detector. Beyond what has been acquired 
from without, of letters there is absolutely no knowledge, 
unless an exception be made in favour of the invention or 
adaptation of a rude syllabic system some years ago by a 
native of the Vei tribe. Hence literature is purely oral, 
and limited to a few tribal legends, some folklore, proverbs, 
and songs of the simplest kind. The arts also are exclu- 
sively of an industrial character, and restricted mainly to 
coarse weaving, pottery, the smelting and working of metals 
(chiefly copper and iron), agriculture, and grazing. 
Architecture has no existence, nor are there any monu- 
mental ruins or stone structures of any sort in the whole 
of Negroland except those erected in Soudan under Hamitic 
and Semitic influences. No full-blood Negro has ever been 
distinguished as a man of science, a poet, or an artist, and 
the fundamental equality claimed for him by ignorant 
philanthropists is belied by the whole history of the race 
throughout the historie period. 

On the other hand the native languages, all of which belong to 
the agglutinating order, are often very highly developed, aud the 
Bantu group especially is characterized by an intricacy of structure 
and an alliterative phonetic system of an exceedingly delicate type.” 
From the wide range of this Bantu speech, which occupies all the 
southern half of the continent except the Hottentot and Bushman 
territory in the extreme south-west, Lepsius concludes that it is 
the original language of the Negro race, and that the numerous 
linguistic groups of Soudan are merely scattered fragments of that 
speech or of the Hamitic intruding fromthe north. Thus has been 
developed his theory of the two ethnical and linguistic stocks 
originally in exclusive possession of North and South Africa, and 
gradually amalgamating in the now diversified intermediate zone 
of Soudan. But this theory cannot be accepted as at all adequate 
to explain the present conditions in those regions, It is not by any 
means certain that the Bantu itself was originally a Negro language 
at all. There seems, moreover, to be good reason for believing that 
its present diffusion over South Africa dates from comparatively 
recent times, and that it is due to the intrusion of foreign con- 
querors penetrating from the north-east up the Nile valley and 
through the region of the great lakes into the Congo and Zambesi 


basins. Nor is it possible to regard the Mandingo, Vei, Haussa, 
Fulah, and many other Sondanese tongues as fragments or off- 


1 Amongst the Niam-Niam ‘‘human fat is universally sold," while 
‘the Fan barter their dead among themselves," and even disinter 
them to be devoured (Heart of Africa, ii. pp. 18, 19). Still more 
pronounced is the cannibalism of the Monbuttu, who dry the bodies 
of the slain in battle for future consumption, and ‘‘drive their 
prisoners before them, as butchers drive sheep to the shambles, and 
these are only reserved to fall victims on a later day to their horrible 
and sickly greediness” (75., ii. p. 93). 

2 For this remarkable linguistic phenomenon see vol. xiii. p. 820. 
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shoots of Bantu, from which they differ as fundamentally as they 
do from each other. 

To Dr Gustav Nachtigal? is due the recent discovery or 
determination of another independent and widespread linguistic 
family, which had its original home amongst the Hamitie Teda or 
northern Tubus of the eastern Sahara, and which, gradually spread- 
ing southwards, has been imposed through the Dasa or southern 
Tubus on the Kanembu and Kanuri of Lake Chad, the Baele of 
Wanyanga, the Zoghawa of Dar-Fur, and other Negro or Negroid 
peoples of central and eastern Soudan. The whole of Soudan, or, 
more correctly, the whole of Central Africa between the equator 
and the Sahara, is in fact a region of linguistic confusion, such as 
is elsewhere found only in Caucasia, Melanesia, the Anamese high- 
lands, and some parts of America. Several radically distinct stock 
languages have already been determined, especially im Guinea, 
Senegambia, and the Chad basin. But many more are known to 
be current in Adamawa, Dornu, Baghirmi, Wadai, Dar-Fur, the 
White Nile Valley, while others will doubtless be revealed by the 
future exploration of the lands watered by the Welle, Aruwimi, 
Mangala, and other streams flowing either to the Nile, the Congo, 
or the Shari. Most of them may be properly designated as strictly 
Negro tongues. But in the north, that is, along the skirt of the 
Sahara, and in the east, that isin the Blue Nileand Atbara basins, 
in Kaffa, Galla, and Somaliland, the current speech is mainly 
Caucasie, and here also the populations are mainly Negroid and 
sub-Negroid rather than of pure Negro descent. The Caucasic 
speech again is represented by Hamitic, Tubu, and Semitic 
groups, all intruders in this Negro domain from prehistoric times 
except the Semitic Arabie, which dates only from the introduction 
of Islam. In attempting a complete, however brief, survey of this 
yast ethnical and linguistic area, account must also be taken of 
other disturbing elements within the area itself, which are of 
unknown origin, and whose actual relations to the surrounding 
Negro masses are still involved in much obscurity. Conspicuous 
amongst them are the Nubas of the Middle Nile, apparently inter- 
mediate between the true Negro and the Egyptian Hamite ; the 
Fulahs of central and west Soudan, who, aboh now much mixed, 
seem to have been originally distinct both from the Negro and the 
Hamite; the Fans, who have in recent times reached the west coast 
just above the equator, and who are also a clearly non-Negro race ; 
lastly, the dwarfish Akkas, Obongos, and others, who appear to be 
scattered over the whole of the continent south of 10^ N. lat. 
Many, perhaps the majority, of the Bantu-speaking southern races 
—Waswahili of the Zanzibar coast, Waganda and others of the 
great lacustrine region, Zulu-Kaffres of the south-east, Marutse of 
the Zambesi, Ovambos of the south-west coast—are also variously 
affected by foreign elements, some no doubt either Arab or Hamitic 
Galla penetrating from the north-east, but others drawn from now 
long-forgotten sources. Thus the popular idea that Negroland 
presents a homogeneous ethnical field must be dismissed as 
absolutely erroneous. It will be safer to say that, while the Negro 
strain is here everywhere conspicuously present, it has been re- 
peatedly crossed and re-crossed by diverse interminglings, which 
began with the first appearance of the Hamite on African soil, and 
which have been continued from that vastly remote epoch down to 
the present time. 

From the subjoined rough scheme of classification of the chief 
Negro and Negroid races and languages are excluded the above- 
mentioned Caucasic-speaking Hamites and Semites, who hem in 
the Negro zone proper by a mighty ethnical barrier stretching 
almost continuously from the Senegal river through the Sahara, 
Abyssinia, and Gallaland to the east coast at the equator. From 
it are also omitted the Hovas, Sakalavas, Detsimisarakas, and 
other peoples of Madagascar, all of Malagasy (Malayo-Polynesian) 
speech, as well as the Bosjesman and Hottentot groups of the 
extreme south-west, as lying beyond the scope of the present 
survey. 


3 Sahara und Sudan, Berlin, 1881, vol. ii. p. 283 sq. See also 
** North African Ethnology,” by A. H. Keane, in Nature for March 
1, 1883. 

^ In support of this conclusion, which to some may seem over- 
drawn, appeal might be made to the language of many modern African 
explorers, one of the most careful of whom thus expresses himself :— 
“If we could at once grasp and set before our minds facts that are 
known (whether as regards language, race, culture, history, or de- 
velopment) of that vast region comprehended in the name of Africa, 
we should have before us the witness of an intermingling of races 
which is beyond all precedent. And yet, bewildering as the prospect 
would appear, it remains a fact not to be gainsaid, that it is impos- 
sible for any one to survey the country as a whole without perceiving 
that high above the multitude of individual differences there is throned 
a principle of unity, which embraces well nigh all the population ” 
(Schweinfurth, op. cit, i. p. 313). The principle of unity here 
spoken of is the autochthonous black element, mostly predominant, and 
everywhere forming the suhstratum, nearly as far north as the tropic 
of Cancer. 
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West Soudan and Guinea. 


Mandingan Group: Mande, Kabunga, Landóro, Tene, Ghandi, 
Susu, Mano, Toma, Gbese, Vei(?). Mainly in South Senegambia 
and Upper Guinea. 7 

Wolof Group: Joloff, Kayor, Dakar, Baol, Sine, Walo, 
Dambara(?) Mainly between the Senegal and Gambia rivers. 

Felup Group: Felup, Bola, Serere, Filham, Pepel, Diola, Kallum, 
Biafada, Pajade, Temné, Kissi, Sherbro. Detween the Gambia and 
Sierra Leone. 

Liberian Group : Deh, Queah, Gurrah, Kru, Kondo, Pessa, Golla, 
Bassa, Kabo, Yedabo, Grebo, Babo, Webo, Tebo, Nyambo. Grain 
and Ivory coasts. 

Ewe Group: Acra (Ga) Fantee, Ashantee, Ffon, Mina, Jeji, 
Dahoman, Nago, Otyi, Yoruba. Gold and Slave coasts. 

Ibo Group : Ibo, Nupe, Michi, Oru, Wari, Igara, Juku, Kororofa, 
Ado, Akoto. Binne and lower Niger. 

Sonhray: Large, historical nation. 
buktu to Gando. Distinct speech. 

Fulah: Futa-Jallo, Futa-loro, Jel, Baa, So, Mabube, Laube, 
Beri. Senegambia and in scattered groups eastwards to Baghirmi. 
Distinct speech. 


Middle Niger, from Tim- 


Central Soudan and Chad Basin. 


Adamawa Group: Batta, Dama, Fala, Buma, Marga, Holma, 
Ba, Bula, Kilba, Buza, Mbafu, Kotafa, Woka, Fani, Doga, Longoda. 
Upper Binue; thence east to Logon. 

Tubu Group : Teda, Dasa, Kanembu, Dalatoa, Kanuri, Danawa, 
Haussa(?) Bacle, Bodele, Bulala(?), Kuka(!), Zoghawa. Tibesti, 
Kanem, Bornn, Borku, and north Dar-Fur. | 

Logon Group: Logon, Mandara, Margi, Makari, Mosgu, Gamergu, 
So (extinct), Keribina, Yedina (Buduma), Kuri (Kalea), Bede, 
Ngisem, Kerrikerri, Babir, Fika. Bornu, lower Shari (between 
Adamawa and Baghirmi), Chad archipelagoes. 

Baghirmi Group: Baghirmi, Somrai, Tummok, Kuang, Busso, 
Gaberi, Nyillem, Ndamm, Sara, Dekakire, Sokoro, Bua Kullanga, 
Bua Kuli, Yussiye, Sarfia. Lower and middle Shari, east to Runga 
and Dar- Banda. 

Wadai Group: Maba (Kelingen, Kajanga, Malanga, Kuno, Bili, 
and many other subdivisions), Masalit, Mimi, Marfa, Korunga, 
Moéwo, Abyi, Kondongo, Kabbaga, Mubi, Marta, Bakka, Birkit, 
Tala. Wadai and east Dar-Fur. 


East Soudan and Upper Nile. 


Dar-Banda Group: Runga, Kredy, Ago, Silla, Bandala, Daggel, 
Gulla, Fana, Birrimbirri, Seli, Kutingara. Upper Shari, east to 
Dar-Fertit. 

Fur Group: Fur (Forang-bele) Dudunga, Kunjara, Kera, 
Massabát, Tunjur, Dajo, Berti, Bego, Dirguid, Berdüna, Jellaba, 
Sungor, Mararit, Jebal, Gnimir, Kabga. Dar-Fur and Kordofan, 
between Wadai and White Nile. 

Nilotic Group: Shilluk, Nuer, Dinka, Bongo, Jur, Bari, Mittu, 
Rôl, Millow, Agar, Sofi, Lehssi, Ayell, Ayarr, Monbuttu, Janghey, 
Fallaugh, MEL Bonjak, Jibbe, Kunkung, Nikuar, Madi, Loboré, 
Shuli, ‘Berta, Amam. White Nile and its tributaries, east to Kaffa 
and Gallaland, south to Uganda. 

Zandey (Niam-Niam): Large, compact nation, about the Welle, 
and reaching southwards probably to the Lualaba. 


South Africa—Bantu Family. 


Zulu-Kaffre Group: Ama-Zulu, Ama-Khosa, Ama-Fingu, Ma- 
Tonga, Ama-Zuazi, Ba-Tembu, Matebele, Mazitu, Masai (?). Zulu- 
land, Natal, Kaffraria, and in scattered fragments from the Limpopo 
north to the great lakes. 

Central Group: Be-Chuana, Ba-Suto, Ba-Rolong, Ma-Kololo, 
Ma-Rotse, Ma-Kalaka (Ma-Nansa), Ma-Laya, Ma-Totola, Ma- 
Shukulombwe, Ma-Shubia, Ma-Nehoia, Ma-Mbunda, Ba-Libale, 
Ma-Pingula, Ma-Hes, Ba-Yeiye. Upper Orange river, Transvaal, 
Lake Ngami, upper and middle Zambesi, and Chobe river.} 

Eastern Group : Wa-Swahili, Wa-Pokomo, Wa-Nika, Wa-Kamha, 
Wa-Sambara, Wa-Zaramo, Achikunda, Ma-Gololo, A-Nyasa, Wa- 
Yao, Ma-Chinga, A-Neulu (Walolo), Ma-Kua, Ma-Tumboka, Wa- 
Jagga, Wa-Segua. East coast from the equator south to Delagoa 

Jay, and inland to Lake Nyassa. 

Equatorial Group: Wa-Ganda, Wa-Nyoro, Wa-Nyamwesi, Wa- 
Sukuma, Wa-Legga, Wa-Rundi, Wa-Lha, Wa-Fipa, Wa-Demba, 
Wa-Bisa, Wa-Rua, Wa-Lunda, Kioko, Wa-Shinsh, Tu-Shinsh, Tu- 
Shilange, Tu-Ruba, Tu-Kette, Ba-Songe (Ba-Luba) A-Kawanda 
(Ma-Wanda), Ba-Tetela, Ba-Kuba, Lovalé, Wa-Mangala, Ibonga, 
Da-Rumbe, Da-Bwende. Region of the great lakes, upper and 
middle Lualaba, south to the Lokinga (Mushinga) range. 

Western Group: | Ova-Herero, Ova-Mbo, Ova-Quanyama, 


! The Ma-Kololo, as a distinct people, have been destroyed by the Ma-Rotse; 
bnt thelr language (a mixed Se-Chuana and Se-Suto dialect) survives as the 
lingua. franca in the Da-Rotse state, and generally between the Limpopo aud 
Zambesi (Dr Holub and Père Depclchin). 
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Kibokwe, Bailunda, Kibanda, Kisanji, Nano, Sindonga, Ba-Songo, 
Ma-Tamba, Ma-Yakka, Ba-Kongo, Kimbunda, Ma-Hungo, 
Shissilongi, Ma-Yombe, Ba-Teke, Obamba, Odumbo, Aduma, 
Bakota, Mbamba, Ashongo, Apinji, Okanda, Bangwé, Mpongwé, 
Ba-Kalai, Isubu, Bimbia, Ba-Kwilleh, Dualla, Abo, Wuri, Qua 
Qua (Ba-Koko), Lungasi, Edea, Bubi (Fernandian). West coast 
from Damaraland north to Cameroon mountains ; inland to about 
20° E. long.? 

The total population is vaguely estimated at 130,000,000, to which 
must be added probably about 20,000,000 full-blood and half-caste 
Negroes settled either as-slaves or the descendants of slaves in 
various parts of the world, but chiefly in tropical and sub-tropical 
Ameriea.  Owing to their peculiar qualities, great museular 
development, and power of endurance in hot and moist lands, com- 
bined with a remarkable absence of personal self-respect, the 
African populations have from the remotest times supplied a chief 
material to the slave markets of the Old and the New World. 
For thousands of years an incessant stream of black blood has been 
directed from the interior to the east coast and thence to Madagascar, 
Arabia, Persia, and even India, or down the Nile to Egypt and 
Asia Minor, or across the Sahara to the Barbary States. Since the 
discovery of America hundreds of thousands have in the same way 
been shipped from the west coast for the West Indies, New Spain, 
the British and French plantations, and Brazil. Speaking generally, 
this black element has not amalgamated with the populations of 
the eastern hemisphere, and has consequently left few traces of its 
presence anywhere except in Madagascar, where there may per 
have been an indigenous Negro people before the arrival of the 
intruding Hovas and other xs tribes. Nevertheless a strain of 
Negro blood is apparent, not only amongst the Tuaregs and 
especially the Tibus of the Sahara, but also in Morocco, South 
Algeria, Egypt, the low-lying Tehama of the West Arabian sea- 
board, Makran, and even here and there along the coast of Malabar 
and Ceylon. But no statistics are anywhere here available which 
might throw some light on the proportion of blacks to the surround- 
ing populations. We read that there may be as many as 100,000 
in Morocco, a large number amongst the Berbers of Wargla (South 
Algeria) and Tripoli, and so on. It is also evident that a decided 
majority of the inhabitants of Madagascar must be regarded as of 
Negroid stock, although no Negro language has held its ground 
either there or anywhere beyond the Negro domain proper. - 

This is the more surprising that in some parts of America, 
notably the West Indian islands, the coloured has actually 
replaced the indigenous and largely absorbed the white element. 
Here we are altogether on firmer ground, and fairly accurate returns 
enable us to form an approximate estimate of the proportion 
of full-blood and half-caste Negroes in almost every part of the 
New World. On the other hand, the nomenclature of these 
mongrels has become so perplexing, and is often applied so 
irregularly, that it has led to many misconceptions on this point. 
Thus the term *' Creole," applicable in Mexico only to persons of 
pure Spanish descent, denotes in Brazil, Peru, and elsewhere the 
presence of black blood in varying proportions. Of this bewilder- 
ing nomenclature the chief terms are as under :— 

Negro, African, Black: Full-blood Negro, whether born in 
Africa or of African descent. 

Afulatto : Issue of black and white parents either way—a constant 
term in America. 

Mestizo: Any half-breed, whether of white and Negro parents, or 
(more commonly in Spanish America) of white and Indian parents. 

Creole: Mostly white of pure descent, but also blacks of pure 
descent (Brazil), the issue of whites and Mestizoes (Peru) and 
Mestizoes generally (Alaska). 

Zambo: Any half-breed, but mostly the issue of Negro and 
Indian parents; in the United States, Peru, and West Indies of 
Negro and Mulatto; in St Vincent the half-caste Caribs. 

Zambo Preto: Issue of Negro father and Zamba mother (Mexico 
and elsewhere). 

Cholo: Issue of Zamboes (South America). 

Pardo: Synonymous with Mulatto (Brazil); any Mestizo (Argen- 
tine States). 

Mamaluco: Any Mestizo, but especially the issue of whites and 
Indians (Brazil). . 

Chino: Negro and Indian half-caste (Mexico, and generally in 
Spanish Amcrica). n 

Casco: Direct issue of Mulattoes on both sides (South America). 

Tente en cl Ayre: Mongrels in whom the white clement predomi- 
nates (South America). , 

Cafuso: Issue of Negro and Indian, dark shade and woolly hair 
predominating (Brazil). . à 

Caburet : Issue of Negress and Indian (Brazil). 

Cariboco, Tapanhuna, Xibaro: Local Brazilian terms of Tupi 
origin applied to various crosses between the Negroes and Indians. 


2 Intruders In the northern section of this group are the non-Negro Fans, tho 
Oshyeba of the other natives. There are two main divisions, —Maké-Fan on the 
left, Mbelé-Fan on the right bank of the Ogoway. 
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Quarteroon, Quinteroon, Octoroon : Negro and white half-breeds, 
with fresh infusion of white blood each successive generation. 
Thus: Quarteroon has one-fourth, Quinteroon one-eighth, Octoroon 
one-sixteenth black blood only, the last being scarcely distinguish- 
able from a white. 

Before the suppression of the slave trade, during the first half of 
the present century, from 60,000 to 70,000 Negroes were annually 
shipped to America, where their descendants of all shades now 
number altogether upwards of twelve millions as under :— 


Proportlon to the 


Coloured Element. | whole Population.. 


6,580,000 13 per cent. 
60,000 + 
50,000 1 
3,700,000 83 
2,000,000 20 


In Hayti the Africans have established their political autonomy, 
here forming two independent states, with total population 820,000. 
Elsewhere slavery has been everywhere abolished, except in Brazil, 
where it is rapidly becoming extinct. Hence the whole of the 
coloured population now practically constitutes a class of freed- 
men, in some places apparently dying out (Central America, 
Argentine States), in some remaining stationary (Mexico, Peru), 
but in others increasing rapidly. This is especially the case in 
the United States, as shown by the subjoined returns for the whole 
of the present century :— 


Proportion to the 


Coloured Element. | Whole Population. 


It is obvious from this table that the Negroes, without any 
further importations from Africa, are increasing far more rapidly 
than the native whites, and that they would ultimately become 
the predominant element in the Southern States but for the con- 
stant stream of migration flowing from Europe to North America. 
Owing to this migration they decreased relatively to the rest of the 
population from 1820 to 1860. But since then they have main- 
tained their relative proportion in spite of this migration. Recently 
they have themselves begun to move westwards at the rate of about 
50,000 annually. Should the movement continue, an equilibrium 
may be established, because the rate of mortality gains on the 
birth-rate according as they move farther from the hot Southern 
States, where alone the race can expect to establish itself in the 
republic. 

Bibliography.—Pruner Bey, Mémoire sur les Négres, Paris, 1861; Winwood 
Reade, Sarage Africa; Karl Vogt, Vorlesungen über den Menschen; Filippo 
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emancipata e di schiava, Turin, 1864; John Campbell, Negromania, Philadelphia, 
1851; J. F. Blumenbach, De Generis Humani Varietate Nativa, Gottingen, 1775; 
Lawrence, Physiology, Zoology, and Natural History of Man, 1819; Dr Paul 
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Hutchinson, Wanderings in West Africa; George Macllenry, The Cotton Trade 
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London, 1855; Latham, Varieties of Man, London, 1850; E. B. Tylor, Anthropo- 
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NEGROPONT. See Euzama. 

NEHEMIAH (4903), governor of Judæa under Artax- 
erxes Longimanus; sec ISRAEL, vol. xiii p. 418. The 
book of Nehemiah is really part of the same work with 
the book of Ezra (q.v.), though it embodies certain memoirs 
of Nehemiah in which he writes in the first person. Apart 
from what is related in this book, we possess no trustworthy 
information about Nehemiah. Even the legend in 2 Mac. 
ii. 13 that he founded a library containing ancient docu- 
ments, which is often taken as authentic and as marking 
an important step in the history of the Old Testament 
canon (see vol. v. p. 2), is discredited by standing in an 
epistle of which the manifest aim was to give currency to 
certain spurious books. 
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NEISSE, a well-built town and fortress of the first rank 
in the district of Oppeln, Prussian Silesia, lies at the junc- 
tion of the Neisse and the Bicla, and consists of the town 
proper on the right bank of the former river and the 
Friedrichstadt on the left. Of its nine churches the most 
interesting is the parish church of St James (Jakobikirche), 
dating mainly from the 12th century, but finished in 1430. 
The chief secular buildings are the old episcopal residence, 
the new town-house, the old rathsthurm, 205 feet in 
height (1499), and the theatre. There are also several 
schools, convents, and hospitals, The manufactures are 
unimportant, but a considerable trade is carried on in 
agricultural products. In 1880 the town contained 20,507 
inhabitants, of whom 15,825 were Roman Catholics. The 
garrison forms about a fourth of the population. 

Neisse, one of the oldest towns in Silesia, is said to have been 
founded in the 10th century, and afterwards became the capital of 
a principality of its own name, which was incorporated with the 
bishopric of Breslau about the year 1200. Its first walls were erected 
in 1350, and enabled it to repel an attack of the Hussites in 1428. 
It was thrice besieged during the Thirty Years’ War. The end of 
the first Silesian war left Neisse in the hands of Frederick the 
Great, who laid the foundations of its modern fortifications. The 
town was taken by the French in 1807. In addition to its forts, 
ramparts, and bastions, Neisse can, at the will of the garrison, be 
protected by a system of inundation. 


NELEUS, a hero of Greek mythology, was son of 
Poseidon by Tyro, daughter of Salmoneus, to whom the 
god appeared under the form of the Thessalian river-god 
Enipeus. The legends connected with him are exceedingly 
difficult to classify, the events are so unconnected and the 
scene shifts so rapidly from country to country. Born in 
Thessaly, where his brother Pelias is king of Iolcus, Neleus 
becomes king of Pylus in Messenia and the ancestor of a 
royal family called the Neleidz, who are historically trace- 
able as the old ruling family in some of the Ionic states in 
Asia Minor. Tradition uniformly derives the Ionic colonies 
from the Attic coast, and the presence of the Neleide is 
explained by the legend that when the Dorians conquered 
the Peloponnesus the Neleidæ were driven ont and took 
refuge in Attica, where they at once became kings of the 
land, and led colonies to the castern shores of the /Egean. 
This tangle of legends seems to have as its historical basis 
the fortunes of an energetic yet wandering race which has 
left its mark indelibly on the history of every country 
which it touched. This race was obviously a maritime one, 
for there is no path except the sea between the widely 
separate shores where it can be traced, and its divine 
ancestor is Poseidon. Neleus was father by Chloris of 
Nestor, Pero, and other children. "Through the contest for 
the hand of Pero he is connected with the legends of the 
prophetic race of the Melampodide, who founded the 
mysteries and expiatory rites and the orgies of Bacchus in 
Argolis. 

NELLORE, a district in Madras presidency, India, 
lying between 13° 25’ and 15° 55' N. lat., and between 
79° 9' and 80° 14’ E. long., bounded on the N. by Kistna 
district, E. by the Bay of Bengal, S. by North Arcot and 
Chingleput, and W. by the Eastern Gháts, separating it 
from Karnül and Cuddapah. The area is 8739 square 
miles. The district comprises a tract of low-lying land 
extending from the base of the Eastern Gháts to the sca. 
Its general aspect is forbidding: the coastline is a fringe 
of blown sand through which the waves occasionally break, 
spreading a salt sterility over the fields. Farther inland 
the country begins to rise, but the soil is not naturally 
fertile, nor are means of irrigation readily at hand. Less 
than one-third of the total area is cultivated ; the rest is 
either rocky waste or is covered with low scrub jungle. 
The chief rivers are the Pennair, Suvarnamukhi, and 
Gundlakamma. They are not navigable, but are utilized 
for irrigation purposes, the chief irrigation work being the 
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anicut across the Pennair. Nellore is, however, very sub- 
ject both to droughts and to floods. Copper was discovered 
in the western hills in 1801, but several attempts by 
European capitalists to work the ore proved unremunera- 
tive, and the enterprise has been abandoned since 1840. 
Iron ore is smelted by natives in many places. Nellore, 
with the other districts of the Carnatie, passed under 
direct British administration in 1801. 

The population of Nellore in 1881 was 1,220,236, including 
1,138,031 Hindus and 61,344 Mohammedans. Four Christian 
missions are established in the district, —Roman Catholic, Baptist, 
Presbyterian, and Lutheran. Among the aboriginal tribes, the 
Vanadis are the most numerous. On the island of Sriharikota, 
from which Madras derives its firewood, they still live in the 
jungle, and refuse to cultivate the soil or rear cattle. "They have 
adopted some form of Hinduism, but still worship their own 
demons and bury their dead. Five towns had in 1881 a popula- 
tion of over 5000—Nellore (27,505), Ongole (9200), Venkatagiri 
(7989), Kandukur (6601), and Addanki (6481). The climate is dry, 
the monthly temperature varying from about 74° F. in December 
to 90? in May; aud the average annual raiufall is 36:53 iuches. 

In former days Nellore was celebrated for its textile fabries, but 
the export has now ceased, though spiuniug and weaving for local 
consumption is carried on in many villages. Prior to the opening 
of the Madras Railway, Nellore formed the high road between the 
interior and the coast. The two principal ports are Kottapatam 
and Ittamukula, both in the north of the district. Indigo is 
exported by land to Madras at the rate of about 800,000 maunds a 
year. The chief means of communication is the Great Northern 
Trunk Road, which runs along the coast to the Bengal frontier. 
Water communication with Madras city is also afforded by the East 
Coast or Buckingham Canal. 

NELSON, a seaport of New Zealand, capital of a pro- 
vineial district of the same name, prettily situated in 41° 
18’ S. lat. and 173° 19’ E. long., on the shores of a small 
harbour at the bottom of Blind Bay on the northern coast 
of the South Island. It is a diocesan city, and contains 
several churches and a college. "The climate is healthy, 
and the surrounding scenery very picturesque. The 
woods and fields in the neighbourhood abound with English 
song-birds, and the streams are stocked with trout; while 
the orchards in the town and suburbs are famous for 
English kinds of fruit, and hops are extensively cultivated. 
The industries include brewing, the manufacture of cloth 
(chiefly a superior kind of tweed), tanning, soap-boiling, 
candle-making, and the preparation of paint produced from 
hematite. A railway 23 miles long connects Nelson 
with Bellgrove, and is in course of extension towards 
Roundell up the Wai-iti valley. The borough returns 
one member to the house of representatives, and its local 
affairs are administered by a mayor and council elected 
by the ratepayers. The entrance to Nelson harbour is 
10 miles south-west of Pepin Island. Six miles from the 
entrance commences the long and remarkable Boulder 
Bank, whose southern portion forms the natural breakwater 
to that anchorage. The population of Nelson in 1881 was 
6764 (3261 males and 3503 females). 

NELSON, Horatio Netson, Viscount (1758-1805), 
was a younger son of the Rev. Edmund Nelson, and 
was born at Barnham, Thorpe, Norfolk, September 
29, 1758. A love of adventure and a daring spirit, 
which developed itself from his earliest years, inclined the 
future admiral to the life of the sea, and, through the 
interest of a maternal uncle, the lad entered the navy in 
1770. [t is unnecessary to dwell on the career of Nelson 
as he passed through the first grades of his calling; asa 
midshipman or a lieutenant he saw service in almost every 
division of the globe, and on several occasions he gave signal 
proof of extraordinary energy and fertility of resource, and, 
above all, of a courage in danger which, if somewhat rash, 
was truly heroic. Already, too, he had shown an expert- 
ness in seamanship and in the art of the pilot often noticed 
by his superior officers, and he had displayed a singular 
aptitude for command in a variety of enterprises entrusted 
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to him. He was made a post-captain at the age of twenty- 
one, a promotion due to merit alone, and remarkable in 
that aristocratic age ; and during the next few years he 
was actively engaged in the vicissitudes of the American 
War. It was a period of chequered fortunes as regards 
the English navy ; its supremacy on the ocean was not yet 
assured ; and, though Rodney’s great victory in 1782 attest- 
ed the excellence of British seamen, the flag of France was 
for a time dominant in the West Indies and Indian seas ; 
the fleets of the French and Spanish monarchies insulted 
the English coasts for several weeks, and assailed Gibraltar 
in formidable strength ; and the armed neutrality of the 
Northern powers threatened England with no ordinary peril. 
Nelson, however, though his correspondence proves that he 
followed them with the eye of genius, took no part in these 
great operations; he was in command only of small vessels, 
and was chiefly employed in protecting convoys and in 
chasing cruisers of the same class as his own; and his most 
notable exploit was a bold descent on the shores of the 
South American isthmus, in which he gave fresh proofs of 
his habitual bravery. Yet his reputation as a promising 
officer was steadily growing during these years; he attracted 
the attention of every admiral on the different stations on 
which he served; and King William IV., at this time a 
midshipman, probably only echoed a general opinion in 
describing Nelson as a “boy captain with an enthusiasm 
that showed he was no common being." After the peace 
of Versailles in 1783, Nelson was in the West Indies for 
several years; and he gained credit for almost Quixotic 
zeal, and drew down on himself no little odium, by the 
efforts he made to prevent smuggling between the new 
United States and British colonies, and to expose the frauds 
of the greedy contractors who, especially on the Jamaica 
station, had been long permitted to plunder the navy. The 
time was now at hand when the commanding powers of 
this great seaman were to become manifest. War between 
England and revolutionary France was declared in the 
first months of 1793 ; and Nelson, on the recommendation 
of Lord Hood—a veteran who held him in high esteem— 
was made captain of the “Agamemnon,” the first ship of 
the line commanded by him. He was despatched under 
Hood to the Mediterranean; and, though his vessel was one 
of the worst in the fleet, he performed feats of daring and 
perfect seamanship which at once marked him out for 
applause and distinction. With a detachment of sailors 
who, when led by him, “minded shot,” he declared, “as 
little as peas,” he took a prominent part in the siege of 
Bastia ; and the capitulation of the place was due, for the 
most part, to their determined valour. At the siege of 
Cadiz also, where he lost an eye, he contributed largely to 
the result, his “seamen,” as he reported, having “fought 
the guns” with the assistance only of “a single artillery- 
man." Nelson, however, was greatest on his own element ; 
and soon after this he for the first time displayed 
conspicuously, and in a decisive manner, the transcendent 
gifts which made him pre-eminent. In March 1795 the 
British fleet, under Admiral Hotham—Lord Hood had by 
this time been replaeed— was partially engaged off the 
coasts of Italy with a French fleet of superior force; and 
a French eighty-four, having been dismasted, sheered off, 
towed by a powerful frigate, and supported by two large 
ships of the line. The “ Agamemnon,” though only a sixty- 
four, stood out boldly after the retiring enemy ; and Nelson’s 
manceuvres were so skilful that he all but destroyed the 
crippled Frenchman, and kept the whole hostile squadron 
at bay, without incurring any serious loss. The injured 
ship, with one of her consorts, was easily captured a few 
hours afterwards; and, had the admiral followed Nelson’s 
advice, the whole French fleet would have been brought to 
action, and have probably met a complete defeat. 
XVII. — 41 
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In the winter of 1795-96 Nelson was employed in 
cutting off the supplies of the French army on the Italian 
seaboard ; and, had he been well seconded by the Austrian 
generals, Napoleon would not have possessed the means of 
beginning his career of Italian conquest. Soon after this 
he became a commodore; and before long he had again 
performed one of those great feats of daring and skill 
which ordinary commanders would have deemed impossible. 
Spain, drawn into her old alliance with France, had declared 
war in 1796; and on 13th February 1797 a Spanish fleet 
met one of the English, a few miles off Cape St 
Vincent. Though the enemy had twenty-seven ships of 
the line, and the British force was only fifteen, its admiral, 
Jervis, did not hesitate; and, skilfully employing a well- 
known manceuvre, he broke the hostile line, cutting off nine 
ships. The Spanish admiral, however, endeavoured to rejoin 
this detachment by wheeling round his van; and the evolu- 
tion might have been successful had not Nelson, placed at 
the British rear, immediately abandoned his own line, and, 
disregarding his superior’s orders, assailed with his single 
ship the advancing squadron. This audacious movement 
threw him in the way of three first and three second rates ; 
and, though the “Captain” was ably seconded by the 
three nearest ships of the British line, Nelson was engaged 
for more than half an hour with a force immeasurably 
superior to his own. Yet British discipline and valour 
triumphed ; the Spanish commander drew off beaten, and 
the “Captain” boarded and took two ships, each larger 
and more powerful than herself, Nelson leading his exulting 
crew in person to the cry of “Westminster Abbey or 
Vietory." For this extraordinary passage of arms Nelson 
received the order of the Bath and was made an admiral, — 
his splendid success and skilful promptitude having effaced, 
even in professional minds, his disregard of the rules of the 
service. During the following months he was engaged in 
operations against Spain and her colonies; and he lost an 
arm in an attack on Santa Cruz, à place famous for one of 
Blake’s victories. The time had now arrived when his 
genius and skill were to appear in full force in an inde- 
pendent command. In May 1798 he was despatched 
by Jervis—now Lord St Vincent—to intercept a great 
French armament, which, under the guidance of Bonaparte, 
was intended to reach Egypt and to threaten India. 
His squadron, however, having been crippled in a gale, the 
hostile fleet escaped from Toulon and reached Alexandria 
on lst July, the British admiral, who had made Aboukir 
on the 28th June, having just missed it. This misadven- 
ture deceived Nelson, who believed that the enemy was 
still at sea; and it was not until he had made a cireuit by 
Crete to the coasts of Sicily, and back again to the shores 
of Greece, that he heard how the French had made good 
theirlanding. He set off from the Gulf of Coron, though 
his intelligence was a rumour only; and on the 1st August 
the enemy was descried. His plan of attack was quickly 
formed, and it was marked by his wonted insight and skill. 
The French fleet lay in front of the roads of Aboukir, the 
rear supported by coast batteries, the centre and van more 
out at sea, but composed of new and formidable ships ; 
and, as shoals stretched between it and the neighbouring 
shore, its admiral, Brueys, believed that no foe would 
thread the way between and attack from that side. Nelson, 
however, a dexterous pilot from boyhood, saw that with 
fine steering the feat was possible; and he directed part 
of his fleet to assail the enemy to the landward through 
this intricate passage, while the remaining part assailed 
from the seaward. As evening fell his preparations were 
complete ; the shoal stopped only one of the British ships, 
and before an hour had passed his divided line had encom- 
passed more than half the French fleet. The issue of the 
battle was never doubtful; the French, indeed, fought with 
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heroic courage, but their rear and centre, placed between 
two fires, were gradually overpowered and destroyed ; and 
their van, at anchor, like all their line, was either unable 
or perhaps unwilling to make sail and assist their consorts. 
The flagship of Brueys, the huge “ Orient,” blew up towards 
midnight ina volcano of flame, and by daybreak on the 
2d the victory was complete. Of thirteen French ships 
two only escaped, and it should be added that the British 
fleet, though equal in numbers to that of the enemy, was 
wholly inferior in real force. The British seventy-fours 
were no match for the new and magnificent French eighties ; 
and Nelson’s flagship, the “ Vanguard,” had scarcely more 
than half the strength of the “ Orient.” 

This great victory—perhaps Nelson’s masterpiece— 
marks a new epoch in British naval history. The superior- 
ity, indeed, of the English fleets had been proved from the 
beginning of the war, especially on June 1, 1794, and the 
Revolution had injured the marine of France. But it was 
not until the Battle of the Nile—the name given to Nelson’s 
triumph—that the navy of England attained its complete 
ascendency, and that it became the terror of even its 
bravest enemies. This change was due in the main to 
Nelson, and unquestionably the dread his name inspired 
was the principal cause that, years afterwards, Napoleon’s 
plan of invading England failed. From this period, too, 
the whole naval service, so to speak, was animated by a 
new spirit, and deeds of daring were done by men of the 
rising school which the Hawkes and Ansons would have 
never dreamt of. It is painful to turn from this blaze of 
glory to notice a dark passage in Nelson’s career. The 
Battle of the Nile having again combined the Continent 
against revolutionary France,—for Bonaparte and his 
army seemed lost,—the court of Naples was drawn into 
the war; and, in the struggle that ensued, the king and 
queen were compelled to take refuge in Palermo. They 
soon, however, had returned to the capital, Suwaroff having 
driven the French from Italy ; and they entered Naples on 
the faith of a treaty, which amnestied their revolted 
subjects. Nelson, who still held his Mediterranean 
command, and had taken the royal family under his 
protection, nevertheless declared the capitulation null, 
allowed the vindictive creatures of the court to work their 
will on disarmed enemies, and, hurrying on himself the 
trial and sentence, gave his sanction to what can be only 
called the judicial murder of Caraccioli, the admiral of 
the Neapolitan fleet, who had served in the “rebel” cause 
only under compulsion. History must severely condemn 
these acts, but there is reason to believe that they were not 
caused, as is commonly supposed, by female prompting ; 
and we must not forget that, in that age, political passion 
ran furiously high, and often broke down all moral 
barriers,—that it was the age of the assassinations at 
Rastadt, of the crime of Vincennes, of the execution of 
Ney. Nelson remained on his station after this tragedy ; 
he shared in some of the short-lived triumphs of the allies 
in 1799-1800, had the satisfaction of hearing of the 
capture of the two ships which had escaped from Aboukir, 
and gave effectual aid in the siege of Malta, taken by 
Bonaparte on his way to Egypt. By the winter of 1800 
he was again in England, having received a’ peerage for 
the Battle of the Nile, and the well-merited rank of vice- 
admiral, and greeted by his country with general acclaim. 
He was called before long to perform another service, in 
which his great qualities became again manifest. The 
victory of Marengo, won by Bonaparte after his extraordin- 
ary return from Egypt, having broken up the coalition 
against France, and inclined the czar to a French alliance, 
the Northern courts, with Denmark at their head, renewed 
the armed neutrality of 1780; and, in the first months of 
1801, a British fleet was fitted out for the Baltic to put an 
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end to this menacing league. Sir Peter Parker, a cautious 
veteran, was made chief of this expedition, Nelson being 
only the second in command, for negotiation was to be 
tried at first, and for this Nelson had no aptitude ; but, 
though this arrangement promised well, it did not prove, 
on the whole, fortunate. The fleet, an extremely powerful 
armament, had passed the Sound by the 31st March,— 
Nelson chafing at the delays of his colleague, and at diplo- 
matie efforts which, he rightly thought, would give to the 
Danes what they wanted, time; and by the 7th April it 
cast anchor in the waters around the Danish capital. The 
enemy, however, had already prepared the means of 
making a stern resistance: Copenhagen was covered by 
strong batteries ; and an imposing array of heavily armed 
craft, protected by a shoal, as was the case at Aboukir, 
presented a most formidable line of defence. Nelson, 
however, declared for an immediate attack ; and on the 2d 
May the attempt was made, Parker having judiciously left 
him to act for himself. Nelson’s tactics resembled those 
of the Nile; he closed on his foe by getting within the 
shoal; but, from the nature of the case, he had not the 
means of placing the Danes between two fires; he had to 
deal with forts, not with vessels only ; and his operations 
were in part unfortunate, for three of his ships at the out- 
set grounded. The result was that, althongh his squadron 
destroyed the first line of the Danish defences, and 
threatened the capital with ruinous injury, the hostile 
batteries were not silenced, and Nelson’s ships had suffered 
so much that he readily welcomed the terms of a truce 
which extricated him from no little danger. Parker, 
indeed, had been so alarmed at the prospect that he had 
actually signalled the fleet to retreat ; but Nelson character- 
istically refused to obey until something like victory had 
been attained,—on the whole, certainly, a wise resolve. 
Nelson was made a viscount for Copenhagen, and the 
league of the North was soon dissolved, for, though his 
success had not been perfect, it had taught the enemy a 
severe lesson. During the summer of 1801 he was engaged in 
watching the first preparations for a descent on the English 
coast, already contemplated by Napoleon; and he directed 
a boat attack on what was ere long to grow into the for- 
midable and threatening flotilla of Boulogne. The peace 
of Amiens brought the war to a close; and Nelson stood 
on a pinnacle of fame, the acknowledged chief of the navy 
of England. His life, however, had become unhappy, for his 
private as well as his public character was not, it must be 
confessed, spotless, He was singularly susceptible to female 
influences ; and he had formed for some years an erring 
attachment for Emma, the wife of Sir William Hamilton, 
ambassador at Naples in 1798. She was an adven- 
turess of great beauty and parts ; and, though his conduct at 
Naples does not seem to have been due to her evil counsels, 
he became almost her slave in his wild passion ; and this had 
not only led to a separation from his wife, but had given 
him many wretched moments, and had caused much pain 
to his aged sovereign. Discredit, however, of this kind 
could not detract from his splendid services; and on the 
renewal of the war in 1803 Nelson was appointed to the 
Mediterranean command. He took up his station off 
Toulon ; and for nearly two years he kept the French in 
port, in spite of repeated efforts of escape, and of the 
vicissitudes of all kinds of weather—an example of endur- 
ance never equalled. Meanwhile Napoleon had been 
maturing his deep-laid plan for invading England; the 
army which afterwards subdued the Continent had been 
marshalled along the cliffs of Boulogne; a vast and armed 
flotilla had been assembled; and the descent was to be 
covered by an immense fleet, collected from many points 
of the compass, and concentrated in suitable force in the 
Channel. A variety of circumstances, however, the prin- 


cipal being the timidity of the French admirals, alarmed 
at the recollections of the Nile, and fearing attempts to 
break the blockade, delayed the execution of the enemy’s 
design, though certainly it was formidable in the extreme, 
and was unsuspected until the last moment. At last, at 
the end of March 1805, the French admiral, Villeneuve, 
escaped from Toulon,—his mission being to rally a Spanish 
squadron, to cross the Atlantic and reach the West Indies, 
and then, returning to the seas of Europe, to liberate the 
French and Spanish squadrons blockaded at Ferrol, 
Rochefort, and Brest, and to attain the Channel with a 
great armada of from fifty to sixty ships of the line. 
Villeneuve's operations were at first successful: he was at 
Martinique by the middle of May, having been joined by 
a fleet from Cadiz; and, though haunted, as it were, by 
the thought of Nelson, he was in full sail for Europe by 
the Ist June, having as yet completely eluded the enemy. 
Meantime Nelson had sought for Villeneuve on the 
Mediterranean for several days ; he had been long delayed 
by contrary winds; and, though he had crossed the 
Atlantic with extreme rapidity when apprised of the 
destination of his foe, he had been lured away by a false 
report to the shores of the South American continent, and 
he only reached the latitude of Martinique to find that 
Villeneuve and his fleet were gone. He sailed from Antigua 
on the 13th June, pursuing with eleven sail a fleet of 
nineteen or twenty; and, as he feared that he might not 
come up with Villeneuve, he despatched several light craft 
to warn the Admiralty—though not saspecting Napoleon’s 
design—that a hostile fleet was on the’ way to Europe. 
This precaution proved of the highest moment. Nelson 
missed Villeneuve in the Atlantic wastes, but one of these 
vessels conveyed his message. Sir Robert Calder, sent off 
for the purpose, intercepted Villenenve off the coasts of 
Spain, and though the action was not decisive the 
Frenchman was compelled.to put into Ferrol, and was 
thus prevented from making northwards. Before long 
Nelson, still chasing Villeneuve, but ignorant where his 
enemy was, had approached Europe and made for England ; 
and at this intelligence the French admiral sailed from 
Ferrol southward, and put into Cadiz, completely frustrat- 
ing his master’s projects. The position of affairs had now 
become clearer,—though Collingwood alone of British 
seamen had even an inkling of Napoleon’s purpose; and 
the Admiralty made preparations at once to attack the fleet 
that had fled into Cadiz. Nelson was placed in supreme 
command, and he was off Cadiz in the last days 
of September. His fleet numbered thirty-three or thirty- 
four sail of the line; that of Villeneuve was of the 
same force, the Ferrol squadron having joined his 
own ; but, as Nelson knew that the French chief would not 
venture to fight on equal terms, he actually sent away 
seven or eight ships, in order to bring about an engage- 
ment which, he had resolved, should prove decisive. 

By 20th October Villeneuve had put to sea with 
the combined fleets of France and Spain. He obeyed 
a peremptory command of Napoleon, who had stigmatized 
him as a feeble coward; he left Cadiz trusting to a false 
report that Nelson had only twenty ships; and yet, with 
thirty-three, he dreaded a battle. Nelson, eager to decoy 
the Frenchman out, had kept a considerable distance from 
land, but the enemy’s movements were watched by his 
frigates, and he was informed of them throughout the 
night. His plan of attack had been made some time: the 
ships of the allies being very numerous, he had resolved 
to break their line at two points; and in this way the 
results, he believed, of the manœuvre would be more 
quick and effective. By daybreak on the 21st the fleet of 
Villeneuve was descried off the Cape of Trafalgar ; and the 
English fleet was formed into two columns, the northern led 
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by Nelson in the * Victory,” the southern under Collingwood 
in the * Royal Sovereign." The wind was light, and there 
was an ocean swell ; Nelson's ships slowly advanced on the 
waters; and, as they approached it, the hostile fleet, the 
sun shining on the masses of sails, presented a grand and 
imposing appearanee. Villeneuve, a skilful seaman though 
a timid leader, had arranged his squadrons ably to meet the 
attack : he had formed them into two parallel lines, the 
vessels of the second commanding the spaces between the 
vessels of the first line; and they were thus marshalled 
in a compact array, each division giving support to the 
other, and offering a continuous front of fire to the enemy. 
Deafening cheers broke from the British armament as the 
celebrated signal flew from the flagship, * England expects 
every man to do his duty”; andit is said that Villeneuve, 
as he heard the shouting, exclaimed to his officers that 
*all was lost." "The southern column came into action 
towards noon ; and Collingwood first broke the hostile line, 
pouring a destructive broadside into the “Santa Anna,” 
and then ranging alongside the **Fougeux." The “Royal 
Sovereign,” however, had out-sailed her consorts, and he 
was surrounded by enemies for many minutes before a 
friendly ship could come to her aid ; and this circumstance 
not only proves how absolute had become the confidence of 
the British chiefs, but how the manceuvre of piercing the 
line requires a better fleet to have a chance of success. By 
this time the northern column was engaged ; the ** Victory,” 
assailed by a tremendous fire, broke through the enemy 
soon after twelve, making immense havoc in Villeneuve’s 
flagship, and exchanging broadsides with the “‘ Redonbt- 
able” and with the huge “Santissima Trinidad,” by far 
the largest man-of-war afloat; and here again some 
moments elapsed before the ‘Temeraire” gave her partial 
relief. The action had now become general; and the 
British ships in the rear came up, reducing the great 
inferiority in the first attack. Six or seven ships 
of the enemy’s first line made a stern and noble resist- 
ance; but the second line gradually fell to leeward ; the 
van, as at the Nile, scarcely fired a shot; and, divided, 
scattered, and overpowered at every point where the 
defence was maintained, the allied fleet ere long was a 
mass of fragments, disabled, helpless, and pursued by their 
conquerors. Nevertheless the victory, splendid as it was, 
was dearly bought by the loss of the life of the illustrious 
warrior who had prepared it. A musket ball from the 
“ Redoubtable's ” tops inflicted a mortal wound on Nelson 
about an honr after the battle began, and he died towards 
evening to the unspeakable grief of all who witnessed the 
sorrowful scene in the “ Victory.” He retained, however, 
his great faculties to the last ; he lived to hear that almost 
two-thirds of the enemy’s fleet had been destroyed or 
captured ; and, though he passed away in the prime of 
manhood, it can hardly be said that his death was prema- 
ture, for the foes of England had been swept from the 
ocean. We have indicated Nelson’s undoubted errors; and he 
was inferior to several of England’s naval chiefs in political 
sagacity and calm forethought. But he was the greatest 
of her commanders at sea; he was unrivalled, in an event- 
ful age of war, for resource, daring, professional skill, and 
the art of winning the hearts of men; and, on the whole, 
he was beyond comparison the first of the naval worthies 
of his country. His remains were conveyed to England 
and interred in St Paul’s Cathedral on January 9, 1806. 
See The Dispatches and Letters of Nelson, 7 vols., London, 1844- 
46; the Life by Clarke and M‘Arthur (1806), and that by Southey 
(1828); Alison, History of Europe; Thiers, French Revolution and 
History of the Consulate and the Empire. (W. O. M.) 
NEMATOIDEA. The name Nematoidea (vipa, thread, 
elos, form) was first introduced by Rudolphi, but the 
group had been previously recognized as distinet by Zeder 
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under the name of Ascarides, They are now by many 
systematists united with the Acanthocephala to form the 
order Nemathelminthes. 

The Nematoidea possess an elongated and thread.like 
form (see fig. 1), varying in length from a few lines up to 
several feet. The body is covered ex- 
ternally by a chitinous cuticle which is 
a product of the subjacent epidermic 
layer; this cuticle is frequently pro- 
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longed into spines and papille, which = œ 
are especially developed at the anterior = 
end of the body. The mouth opens at =e 
one extremity of the body and the anus TA 

at or near the other. Beneath the Ere 


epidermis is a longitudinal layer of 
muscle-fibres which are separated into 
four distinct groups by the dorsal, 
ventral, and lateral areas; these are 
occupied by a continuation of the epi- 
dermic layer; in the lateral areas run 
two thin-walled tubes with clear con- 
tents, which unite in the anterior part 


of the body and open by a pore situated T 
on the ventral area. These vessels EE 5 
are considered to represent the seg- ICED 
zs ay. LH 
mental organs of other worms. The LE en 
lateral areas are entirely absent in $m cu 
Gordius. The body cavity is largely Mos 
occupied by connective tissue, and E dae? 
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neither here nor elsewhere are cilia 
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found at any period of development. any 
The alimentary tract consists of a as wee 
straight tube running from the mouth E 
to the anus without any convolutions ; EE 
it is separable into three divisions :— CIS 


(1) a muscular cesophagus, which is 
often provided with cuticular teeth ; Pe 
(2) a cellular intestine ; and (3) a short 
terminal rectum surrounded by muscu- 
lar fibres. 

A nervous system has been shown 
to exist in many species, and consists 
of a pericesophageal ring giving off 
several nerves which run forwards and 
backwards along the lateral and median 
lines. Some of the free-living forms 
possess eye specks. The sexes are 
distinct (with the exeeption of a few 
forms that are hermaphrodite), and the 
male is always smaller than the female. 
The generative organs consist of one or two tubes, in the 
upper portion of which the ova or spermatozoa are de- 
veloped, the lower portion serving as an oviduct or vas 
deferens ; the female generative organs open at the middle 
of the body, the male close to the posterior extremity into 
the terminal portion of the alimentary canal; from this 
cloaca a diverticulum is given off in which are developed 
one to three chitinous spicules that subserve the function 
of copulation. "The spermatozoa differ from those of other 
animals in having the form of cells which sometimes per- 
form amceboid movements. The development is similar to 
that of the ova, with which they appear to be homologous. 

Mode of Life and Metamorphoses.—While the majority 
of the Nematodes are parasites, there are many that are 
never @# any period of their life parasitic. These free- 
living forms are found everywhere—in salt and fresh 
water, in damp earth and moss, and among decaying sub- 
stances; they are always minute in size, and like many 
other lower forms of life, are capable of retaining their 
vitality for a long period even when dried, which accounts 


Fig. 1—Oxyuris (after 
Galeb, Arch, de Zool. 
Exp., 1878). b,mouth; 
œ, esophagus; bd, en- 
largement of the œso- 
phagus, armed with 
chitinons teeth; 7, in- 
testine; s, opening of 
segmental tubes (placed 
by mistake on the dorsal 
instead of the ventral 
surface); te, testes ; cd, 
vas deferens; sp, cloaca; 
pa, papilla. 
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for their wide distribution ; this faculty is also possessed 
by certain of the parasitic Nematodes, especially by those 
which lead a free existence during a part of their lifc- 
cycle. The free-living differ from the majority of the 
parasitic forms in undergoing no metamorphosis ; they also 
possess certain structural peculiarities which led Bastian 
(Trans. Linn. Soc., 1865) to separate them into a distinct 
family, the Angwillulide, It is impossible, however, to 
draw a strict line of demarcation between the free and 
parasitic species, since—(1) many of the so-called free 
Nematoidea live in the slime of molluscs (Villot), and are 
therefore really parasitic ; (2) while certain species belong- 
ing to the free-living genus Anguillula are normally 
parasitic (e.g., A. tritici, which lives encysted in ears of 
wheat), other species occasionally adopt the parasitic 
mode of existence, and become encysted in slugs, 
snails, &e.; (3) it has been experimentally proved that 
many normally parasitic genera are capable of leading a 
free existence ; | (4) transitional forms exist which are free 
at one period of their life and parasitic at another. The 
parasitic Nematodes include by far the greatest number of 
the known genera ; they are found in nearly all the orders 
of the animal kingdom, but more especially among the 
Vertebrata, and of these the Mammalia are infested by a 
greater variety than any of the other groups. No less than 
nineteen distinct species have been described as occurring 
in man. The Nematode parasites of the Jnvertebrata are 
usually immature forms which attain their full develop- 
ment in the body of some vertebrate; but there are a 
number of species which in the sexually adult condition 
are peculiar to the Znvertebrata.? 

The Vematoidea contain about as many parasitic species 
as all the other groups of internal parasites taken together ; 
they are found in almost all the organs of the body, and by 
their presence, especially when encysted in the tissues and 
during their migration from one part of the body to another, 
give rise to various pathological conditions. Although 
some attain their full development in the body of a single 
host—in this respect differing from all other Entozoa—the 
majority do not become sexually mature until after their 
transference from an *''intermediate" to a “definitive” 
host. This migration is usually accompanied by a more 
or less complete metamorphosis, which is, however, not so 
conspicuous as in most other parasites, e.g., the Trematoda. 
In some cases (many species of Ascaris) the metamorphosis 
is reduced to a simple process of growth. 

The parasitic and free-living Nematodes are connected 
by transitional forms which are free at one stage of their 
existence and parasitic at another; they may be divided 
into two classes—those that are parasitic in the larval 
state but free when adult, and those that are free in the 
larval state but parasitic when adult. 

(1) To the first class belong the **hairworms" Gordius and Mermis. 
The adult Gordius aquaticus inhabits clear running water; it is 
a long slender worm often abont a foot in length but only 


zy inch in diameter. Several individuals are frequently found 
together twisted into a knot, whence the name Gordius. The 


1l Ercolani successfully cultivated Ozyuris curvula, Strongylus 
armatus, and other species in damp earth; the free generation was 
found to differ from the parasitic by its small size, and by the females 
being ovoviviparous instead of oviparous. To this phenonienon he 
gave the name of dimorphobiosis. 

2 The genera Ascaris, Filaria, Trichosoma are found throughout the 
Vertebrata ; Cucullanus (in the adult condition) only in fishes and 
Amphibia ; Dochmius, Trichocephalus, Trichina, and Pseudalius live 
only in the Mammalia, the last-mentioned genus being confined to the 
order Cetacea ; Strongylus and Physaloptera are peculiar to mammals, 
birds, and reptiles, while Dispharagus, Syngamus, and Hystrichis are 
confined to birds. Gordius and Mernis (in the larval state) are with 
one or two exceptions confined to the Invertebrata and Spherularia 
to bees. Oxyuris, though chiefly parasitic in the Mammalia, occurs also 
in reptiles, Amphibia, and one or two insects. Dacnitis and Ichthyo- 
nema are only found in fishes, 
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larva when first hatched is provided with a number of cephalic 
hooks by the aid of which it bores its way into the larve of 
the gnat and other Diptera ; there it becomes encysted, but con- 
tinues to move about within the cyst. The gnat larve are 
devoured by fish, and the young Gordius is set free and penetrates 
the mucous membrane of the intestine, where it encysts itself and 
becomes quiescent; in this second larval period the cyst differs in 
character from that formed during the first larval period. In the 
spring, about six months after the second encystment, the larva 
becomes free and finds its way through the alimentary canal to the 
exterior ; the cephalic armature disappears, the alimentary canal be- 
comes rudimentary, and after acquiring sexual organs the larva 
assumes the character of theadult(Villot). (2)To the second class be- 
long Dochmius, Strongylus, and many species of Ascaris; the embryo 
on leaving the egg lives free in water or damp earth, and resembles 
very closely the free-living genus fthabditis. After a longer or shorter 
period it enters the alimentary canal of its proper host and becomes 
sexually mature. Ascaris nigrovenosa has a developmental history 
which is entirely anomalous, passing throngh two sexual genera- 
tions which regularly alternate. The worm inhabits the lung of 
the frog and toad, and is hermaphrodite (Schneider) or partheno- 
genetie (Leuckart); the embryos hatched from the eggs find their 
way through the lungs into the alimentary canal and thence to the 
exterior ; ina few days they develop into a sexual Rhabditis, in 
which the sexes are distinct ; the eggs remain within the uterus, 
and the young when hatched break through its walls and live free in 
the periviseeral cavity of the mother, devouring the organs of the 
body until only the outer cuticle is left ; this eventually breaks and 
sets free the young, which are without teeth, and have therefore 
lost the typical Rhabditis form. They live for some time in water 
or mud, occasionally entering the bodies of water snails, but under- 
go no change until they reach the lung of a frog, when the cycle 
begins anew. Although several species belonging to the second class 
occasionally enter the bodies of water snails and other animals before 
reaching their definitive host, they undergo no alteration of form in 
this intermediate host; the case is different, however, in Filaria 
medinensis, F. bancrofti, and other forms, in which a free larval is 
followed by a parasitic existence in two distinct hosts, all the 
changes being accompanied by a metamorphosis. Filaria medi- 
nensis—the Guinea worm—is parasitic in the subentaneous connee- 
tive tissue of man (occasionally also in the horse) It is chiefly 
found in the tropical parts of Asia and Africa, lut has also been 
met with in South Carolina and several of the West Indian islands. 
The adult worm, which sometimes reaches a length of 6 feet, has the 
characters of a female, but is probably hermaphrodite, seeing that no 
males have ever been discovered. It is viviparous, and the young, 
which, unlike the parent, are provided with a long tail, live free in 
water; it was formerly believed from the frequency with which the 
legs and feet were attacked by this parasite that the embryo entered 
the skin directly from the water, but it has been proved by 
Fedschenko that the larva bores its way into the body of a Cyclops 
and there undergoes further development. It is probable that the 
parasite is then transferred to the alimentary canal of man by 
means of drinking water, and thence makes its way to the sub 
cutaneous connective tissue, 

The Nematoidea which are parasitic during their whole life 
may similarly be divided into two classes—those which un- 
dergo their development in a single host, and those which 
undergo theirdevelopment in the bodiesof two distinct hosts 

(1) In. the former class the eggs are extruded with the 
fæces, and the young become fully formed 
within the egg, and when accidentally swal- 
lowed by their host are liberated by the 
solvent action of the gastric juice and com- 
plete their development. This simple type of 
life history has been experimentally proved by 
Leuckart to be characteristic of Trichocephalus 
affinis, Oxyuris ambigua, and other species. 
(2) The life history of Ollulanus tricuspis is an 
example of the second class. Ollulanus tri- 
cuspis is found in the adult state in the ali- 
mentary canal of the cat; the young worms 
are hatched in the alimentary canal, and 
often wander into the body of their host and 
become encysted in the lungs, liver, and 
other organs; during the encystment the 
worm degenerates and loses all trace of struc- 
ture. This wandering appears to be accidental, 
and to have nothing to do with the further 
evolution of the animal which takes place in 
those embryos which are voided with the ex- 


Fig. 2.—Trtchina en- 


crement. Leuckart proved experimentally pei ce ig me 
that these young forms become encysted in sme ia ee 


the muscles of mice, and the cycle is eom- 
pleted after the monse is devoured by a cat. The well-known 
Trichina spiralis (fig. 2) has a life history closely resembling that 
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of Ollulanus. The adult worm, which is of extremely minute 
size, the male being only 4th and the female $ of an inch in 
length, inhabits the alimentary canal of man and many other car- 
nivorous mammalia; the young bore their way into the tissues and 
become encysted in the muscles—within the muscle-bundles ac- 
cording to Leuckart, but in the connective tissue between them 
according to Chatin and others. The co-existence of the asexual 
encysted form and the sexually mature adult in the same host, ex- 
ceptionally found in Ollwlanus and other Nematodes, is the rule 
in Trichina ; many of the embryos, however, are extruded with the 
fæces, and complete the life cycle by reaching the alimentary canal 
of rats and swine which frequently devour human ordure. Swine 
become infested with Zrichina in this way aud also by eating the 
dead bodies of rats, and the parasite is conveyed to the body of 
man along with the flesh of ** trichinized " swine. 
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NEMEAN GAMES. See Games, vol. x. p. 65. 

NEMERTINES, or NEWERTEANS (Nemertea), is the 
name of a subdivision of worms,! characterized by the 
ciliation of the skin, by the presence of a retractile pro- 
boscis, by the simple arrangement of the generative 
apparatus, and in certain cases by a peculiar pelagic larval 
stage to which the name “ pilidium " has been given. Many 
of them are long thread-shaped or ribbon-shaped animals, 
more or less cylindrical in transverse section. Even the 
comparatively shortest species and genera can always be 
termed elongate, the broadest and shortest of all being 
the parasitic Malacobdella and the pelagic Pelagonemertes. 
There are no exterior appendages of any kind. The colours 
are often very bright and varied. They live in the sea, 
some being common amongst the corals and alg, others 
hiding in the muddy or sandy bottom, and secreting gelatin- 
ous tubes which ensheath the body along its whole length. 
Formerly, they were generally arranged amongst the 
Platyelminthes as a suborder in the order of the Turbel- 
larians, to which the name of Rhynchocela was applied, the 
other suborders being the Dendrocela and the Rhabdoccla. 
With the advance of our knowledge of these lower 
worms it has been found desirable to separate them 
from the Turbellarians and to look upon the Nemertea as 
a separate phylum of Platyelminthes. Lately the interest 
in their morphology has increased, since it has been 
advanced (6, 8)? that certain points in their organization 
appear to indicate a remote degree of relationship to the 
ancestral forms which must have preceded the Chordata (to 
which the vertebrate animals also belong), and that this 
relationship is closer than that which exists between those 
Protochordata and any other group of invertebrate animals. 

CLASSIFICATION.—The Nemertines are subdivided into 
three suborders : —/Zoplonemertea, | Schizonemertea, and 
Palceonemertea (5). The (1) Hoplonemertea embrace all 
the species with a stylet in the proboscis, and also 
Malacobdella, which has an unarmed proboscis, but 
which, by the details of its organization and its develop- 
ment, must certainly be placed here (parasitism may 
be the cause of its incipient degeneration). The special 


1 Nemertes was a seanymph, daughter of Nereus and Doris. One 
of the genera was named Nemertes by Cuvier. 


* These figures refer to the bibliography at the end of the article. 
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characters of this suborder may be gathered from the 
anatomical descriptions hereafter to be given. In those 
species of which the embryology has been investigated the 
development was direct. The more common or more 
important genera are Amphiporus (A. pulcher, British 
coasts, Mediterranean; A. splendidus, Atlantic), which is 
comparatively short, Nemertes (N. gracilis, Atlantic and 
Mediterranean; N. antonina, Mediterranean ; N. echinoder- 
ma, Mediterranean), which is long and thread-like, Tetra- 
stemma, Drepanophorus (with more complicate armature in 
the proboscis), Akrostomum, Malacobdella. (2) In the 
Schizonemertea all those genera and species are united 
which have deep, longitudinal, lateral, cephalic fissures. 
The development of some (Lineus) is characterized by the 
so-called larva of Desor, of others (Cerebratulus) by the 


Fig. 1. Fig. 2. 

Figs. 1, 2.—Diagrams of the organsof a Nemertine, fig. 1 from below, fig. 2 from 
above. m, mouth; dir, intestinal divertienla; a, anus; or, ovaries; n, nepi- 
ridia; Br, brain-lobes; Zn, longitudinali nerve stems; pr, proboscis; ps, pro- 
boscidian sheath ; p.o., opening for proboscis. 


curious and characteristic pilidium-larva. The principal 
genera are Lineus (L. longissimus, Atlantic; L. obscurus), 
Cerebratulus (C. marginatus, C. bilineatus, both Atlantic 
and Mediterranean ; C. wrticans, Mediterranean ; C. fascio- 
latus and aurantiacus, C. hepaticus and dohrnii, Medi- 
terranean; C. macintoshii, Madeira), Langia (L. formosa), 
Borlasia (B. elizabeth). (3) Of the Palzonemertea the 
most typical and most characteristic genera are Cari- 
nella and Cephalothrix. They differ considerably both 
from Hoplo- and from Schizonemertines, and evidently 
belong to a lower stage of differentiation. The genera 
Polia (P. delineata and P. curta, Mediterranean) and Valen- 
cinia are provisionaly arranged in this order because, 
though less primitive, they are not typical representatives 
of the other two suborders. The development of these 
species is not at all, or only very superficially, known. For 
the further characters of the last two suborders see the 
anatomical description below. 

Another subdivision generally current is that into tho 
Enopla and the Anopla (14). This does not, however, 
take into sufficient account the primitive and diverging 
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characters disclosed by the very important less highly 
organized genera. 

Anatomy.—(a) Proboscis and Proboscidian Sheath.—The 
organ most characteristic of a Nemertine is without doubt 
the proboscis. With very few exceptions (Malacobdella, 
Akrostomum, where it has fused with the mouth to a single 
exterior opetríing), there is a terminal opening (subterminal 
in Valencinia) at the foremost tip of the body, out of which 
the proboscis is seen shooting backwards and forwards, 
sometimes with so much force that both its interior 
attachments are severed and it is entirely expelled from 
the body. It then often retains its vitality for a long 
time, apparently crawling about as if it were itself a worm, 
a phenomenon which is at least Po 
partially explained by the extra- =< 
ordinary development of nervous 
tissue, equally distributed all 
through the walls of the proboscis, 
and either united (10) into nu- 
merous longitudinal nerve-stems 
(Drepanophorus, Amphiporus) or 
spread out into a uniform and 
comparatively thick layer (Cere- 
bratulus, sp.). This very effective | 
and elaborate innervation, which 
has been directly traced (6) to the 
brain, whence strong nerves (gene- 
rally two) enter the proboscis, 
renders it exceedingly probable 
that the most important functions 
of the proboscis are of a sensi- 
ferous, tactile nature, a supposi- ¢e4s everted. Esophagus and 
tion which is again strengthened mouth shown by dotted lines. 
by the fact that amongst the Rhabdoccel Turbellarians an 
organ which may be called the forerunner of the Nemertean 
proboscis has been proved (8) to be the morphological 
equivalent of the foremost tip of the body, which, as an 
organ of delicate touch, has acquired the property of 
folding inwards. In Nemertines the everted proboscis is 
retracted in the same way 
as the tip of a glove finger 
would be if it were pulled 
backwards by a thread 
situated in the axis and 
attached to the tip. The 
comparison may be car- Z7 
ried still further. The {f 
centralthread just alluded {i 
to is represented in the 
Nemertean proboscis by 
that portion which is 
never everted, and the 
tip of the glove by the 
boundary between the 
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Fie, 3.—Anterior portion of the 
body of a Nemertine, Br, 
brain-lobes; N, lateral nerves; 
PS, proboscidlan sheath; Pr, 
proboscis; P.o., exterior open- 
ing through which the probos- 


Fig. 4. 
evertible and non-evert- gc, 4, 5.—Proboscis with stylet, “ reserve" 


Fig. 5. 


ible portion of the pro- 
boscis—a boundary which 
in the Z/oplonemertinà is marked by the presence of a 
pointed or serrated stylet. This stylet is thus situated 
terminally when the proboscis has reached its maximum 
eversion. It adds a decisively aggressive character to an 
organ the original significance of which, as we have seen, 
was tactile. This aggressive character has a different 
aspect in several genera which are destitute of a central 
stylet, but in which the surface that is turned outwards 
upon eversion of the proboscis is largely provided with 
nematocysts, sending the urticating rods of different sizes 
in all directions. In others this surface is beset with 
thick, glandular, adhesive papillz. 

The comparison with the glove-finger is in so far 


sacs, and muscular bulb of a lloplonemer- 
tine. Fig. 4 retracted; fig. 5 everted. 
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insufficient as the greater portion of the non-evertible half 
of the proboscis is also hollow and clothed by glandular 
walls. Only at the very hindermost end does it pass into 
the so-called retractor-muscle (fig. 2), which is attached to 
the wall of the space (proboscidian sheath) in which the 
proboscis moves about. This retractor-muscle, indeed, 
serves to pull back with great rapidity the extruded 
proboscis, and is aided in its action by the musculature of 
the head. The extrusion itself depends entirely upon 
contraction of the muscular walls of the space just 
mentioned (proboscidian sheath). As it is (1) closed on 
all sides, and (2) filled with a corpuscular fluid, the 
contractions alluded to send this fluid to impinge against 
the anterior portion, where the proboscis, floating in its 
sheath, is attached with it to the muscular tissue of the 
head (fig. 3). Partial extrusion lessening the resistance 
in this region inevitably follows, and when further con- 
tractions of the walls of the sheath ensue total extrusion 
is the consequence. It is worthy of notice that in those 
Nemertines which make a very free use of their proboscis, 
and in which it is seen to be continually protruded and 
retracted, the walls of the proboscidian sheath are enor- 
mously muscular. On the other hand, they are much less 
considerably or even insignificantly so in the genera that 
are known to make a rather sparing use of their proboscis. 

The proboscis, which is thus an eminently muscular 
organ, is composed of two or three, sometimes powerful, 
layers of muscles—one of longitudinal and one or two of 
circular fibres. In the posterior retractor the longitudinal 
fibres become united into one bundle, which, as noticed 
above, is inserted in the wall of the sheath. At the 
circular insertion of the proboscis in front of the brain the 
niuscular fibres belonging to the anterior extremity of the 
body and those connected with the proboscis are very 
intimately interwoven, forming a strong attachment. 

The proboscis broken off and expelled is generally 
reproduced, the posterior ribbon-like end of this reproduced 
portion again fusing with the walls of the 


sheath (11). There is reason to suppose that, >> T 
when a wound is inflicted by the central 4 
stylet, it is envenomed by the fluid secreted g 


in the posterior proboscidian region being at 

the same time expelled. A reservoir, a duct, 

and a muscular bulb in the region (fig. 4) fre. ¢—The ar- 

where the stylet is attached serve for this pur- mature from 
BER. o . the proboscis 

pose. The significance of two or more (in of Drepano- 

Drepanophorus very numerous) small sacs con-  Pherus. 

taining so-called “reserve” stylets resembling in shape that 

of the central dart is insufficiently known. 

The proboscidian sheath, which by its transverse con- 
tractions serves to bring about eversion of the proboscis in 
the way above traced, and the muscular walls of which 
were similarly noticed, is attached to the musculature of 
the head just in front of the ganglionic commissures 
(fig. 3). In nearly all Nemertines it extends backwards 
as far as the posterior extremity, just above the anus; in 
Carinella it is limited to the anterior body-region. The 
corpuscles floating in the fluid it contains are of definite 
shape, and in Cerebratulus urticans they are deep red from 
the presence of hemoglobin. Internally the muscular 
layers are lined by an epithelium. In the posterior 
portion this epithelium in certain Schizonemertea has a 
more glandular appearance, and sometimes the interior 
cavity is obliterated by cell-proliferation in this region. 
Superiorly thé sheath either closely adheres to the muscular 
body-wall, with which it may even be partly interwoven, 
or it hangs freely in the connective tissue which fills the 
space between the intestine and the muscular body-wall. 

(b) Cutaneous System.—Externally in all species a layer 
of ciliated cells forms the outer investment. In it are, 
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moreover, enclosed unicellular glands pouring their highly 
refracting contents, of a more or less rod-like shape, directly 
to the exterior. They appear to be the principal source 
of the mucus these animals secrete. In Schizonemertines 
these elements are separated by a thin homogeneous base- 
ment membrane (fig. 8) from the following,—that is, from 
a layer in which longitudinal muscular fibres are largely 
intermixed with tortuous glands, which by reason of their 
deeper situation communicate with the exterior by a much 
longer and generally very narrow duct. The pigment is 
also principally localized in this layer, although sometimes 
it is present even deeper down within the musculature. 
The passage from this tegumentary layer to the subjacent 
longitudinal muscular one is gradual, no membrane 
separating them. In Carinella, Cephalothrix, Polia, and 
the Hoplonemertines the two tegumentary layers with 
their different glandular elements are fused into one; a 
thick layer of connective tissue is situated beneath them 
(instead of between them) and keeps the entire cutaneous 
system more definitely separate from the muscular (figs. 
T Sh 

3 Musculature and Connective Tissue-—The muscular 
layers by which the body-wall is constituted have been 
very differently and to some extent confusingly described 
by the successive authors on Nemertean anatomy. There 
is sufficient reason for this confusion. The fact is that not 
only have the larger subdivisions a different arrangement 
and even number of the muscular layers, but even within 
the same genus, nay, in the same species, well-marked 
differences occur. Increase in size appears sometimes to 
be accompanied by the development of a new layer of 
fibres, whereas a difference in the method of preparation 
may give to a layer which appeared homogeneous in one 
specimen a decidedly fibrous aspect in another. Never- 
theless there are three principal types under which the 
different modifications can be arranged. One of them is 
found in the two most primitively organized genera, 
Carinella and Cephalothrix, i.e., an outer circular, a longi- 
tudinal, and an inner circular layer of muscular fibres 


Fig 7. 

Fics. 7-9.—The layers of the body-wall In Carinella (fig. 7), the Hoplonemertea 

(fig. 8), and the Schizonemertea (fig.9) c, cellular tissue of the integument ; 

Bm, basement membrane ; circ. 1, outer circular, and long, longitndinal layer 

of muscular tissue; circ. 2, Jong, 1, additlonal circular and longitudinal layers 
of the same; n/, nervous layer, 


(fig. 7). The second is common to all the Schizonemer- 
tines as well as to Polia and Valencinia, and also compre- 
hends three layers, of which, however, two are longitudinal, 
viz., the external and the internal one, there being a strong 
circular layer between tnem (fig. 9). To the third type 
all the Zoplonemertea correspond ; their muscular layers 
are only two, an external circular and an internal longi- 
tudinal one (fig. 8). 

The Schizonemertea thus appear to have developed an 
extra layer of longitudinal fibres internally to those which 
they inherited from more primitive ancestors, whereas the 
Hoplonemertea are no longer in possession of the internal 
cireular layer, but have on the contrary largely developed 
the external circular one, which has dwindled away in 
the Schizonemertea. In only one instance has the present 
writer met with a thin exterior circular layer in a very 
large specimen of Cerebratulus; younger specimens of the 
same species did not show it. It is noticeable that Kefer- 
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stein (9) also observed four layers similarly arranged in 
one of the specimens of Cerebratulus which he investi- 
gated. The situation of the lateral nerve-stems in the 
different genera with respect to the muscular layers lends 
definite support to the interpretation of their homologies 
here given. a 

In Carinella, Cephalothrix, and Polia, as well as in al? 
Hoplonemertines, the basement membrane of the skin 
already above alluded to is particularly strong and immedi- 
ately applied upon the muscular layers. In the Schizo- 
nemertines there is a layer in which the cutaneous elements 
are largely represented below the thin basement membrane 
(fig. 8), between it and the bulk of the outer longitudinai 
muscles. "Phe difference in the appearance of the base- 
ment membrane—sometimes wholly homogeneous, some- 
times eminently fibrillar—can more especially be observed 
in differently preserved specimens of the genus Polia. 

The connective tissue of the integument and basement 
membrane imperceptibly merges into that which surrounds 
the muscular bundles as they are united into denser and 
definite layers, and this is especially marked in those forms 
(Akrostomum) where the density of the muscular body- 
wall has considerably diminished, and the connective tissue 
has thus become much more prominent. It can then at 
the same time be observed, too, that the compact mass of 
connective tissue (“ reticulum," Barrois) which lies between 
the muscular body-wall and the intestine (1) is directly 
continuous with that in which the muscular layers are 
imbedded. Nuclei are everywhere present. The omni- 
presence of this connective tissue excludes the idea of any 
true body cavity in Nemertines. 

In Polia the connective tissue enclosed in the external 
muscular layer is eminently vacuolar,—all the interme- 
diate stages between such cells in which the vacuole pre- 
dominates and the nucleus is peripheral and those in which 
the granular protoplasm still entirely fills them being 
moreover present. 

In addition to the musculature of the proboscis and 
proboscidian sheath, longitudinal muscular fibres are 
found in the walls of the cesophagus, whilst transverse 
ones are numerous and united into vertical dissepiments 
between the successive intestinal cæca, thus bringing about 
a very regular internal metamerization (4). The genital 
products develop in intermediate spaces similarly limited 
by these dissepiments and alternating with the digestive 
caeca. 


(d) Nervous System and Sense Organs.—' The nervous system of 
Nemertines presents several interesting peeuliarities. As central 
organs we have to note the brain-lobes and the longitudinal lateraI 
cords which form one continuous unsegmented mass of fibrous and 
cellular nerve-tissue. The fibrous nerve-tissue is more dense in the 
higher differentiated, more loose and spongy in the lower organized 
forms ; the cellular nerve-tissue is similarly less compact in the: 
forms that are at the base of the 
seale. No ganglionic swellings 
whatever oeeur in the course of eg 
the longitudinal cords. The 
brain must be looked upon as 
the anterior thickening of these 
cords, and at the same time as pil pl. 
the spot where the two halves Fic. 10 Fig. 11 
mere! mice Sym Fics Tum peta and Mum d; an of 
intercomniunicate, This is E Schizonemertine (fig. 10) und a Hoplo- 
brought about by a double com- nemertine (fig. 11). eo, exterior opening; 
missure, of whieh the ventral w.l, superior brain-lobe; p.l., posterior 
portion is considerably thicker  brain-lobe. 
than the dorsal, and which, together with the brain-lobes, consti- 
tutes a ring through which both proboscis and proboscidian sheath 
pass. The brain-lobes are generally four in number, a ventral and 
a dorsal pair, respectively united together by the above-mentioned 
commissures, and moreover anteriorly interfusing with each other, 
right and left. In Carinella this separation into lobes of the: 
auterior thickenings of the cords has not yet commenced, the ven- 
tral commissure at the same time being extremely bulky. There 
is great probability that the central stems, together with the brain, 
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must be looked upon as local longitudinal aceumulations of nervous 
iissue in what was in more primitive ancestors a less highly dif- 
ferentiated nervous plexus, situated in the body-wall in a similar 
way to that which still is found in the less highly organized 
Ccelenterates. Such a nervous plexus indeed occurs in the body- 
wall of all Schizonemertines (7), sometimes even as a compara- 
tively thick layer, situated, as are the nerve stems, between the 
external longitudinal and the circular muscles (fig. 9). In Cari- 
nella, where the longitudinal nerve-stems are situated exteriorly to 
the museular layers, 
this plexus, although 
present, is much less 
dense, and ean more 
fitly be compared to 
a network with wide 
meshes. In both 
cases it can be shown 
to be in immediate 
continuity with the 
coating of nerve-cells 
forming part of the 
longitudinal cords, 
It stretches forward 
as far as the brain, L.N vos 
and in Carénella is Fio, 12.—The brain of a Nemertine, with its lobes and 
TNI 2n ay pac E o ss 
front of it, whereas phagus " LIN, fae] A nl 

in the Schizoncmer- : 


tines the innervation of the anterior extremity of the head, in 
front of the hrain, takes the form of more definite and less numer- 
ous branching stems. The presenee of this plexus in connexion 
with the central stems, sending out nervous filaments amongst 
the muscles, explains the absence, both in Paleo- and Schizo- 
nemertines, of separate and distinct peripheral nerve stems spring- 
ing from the central stems innervating the different organs and 
body-regions, the only exceptions being the nerves for the pro- 
boscis, those for the sense organs in the head, and the strong 
nerve pair (n. vagus) for the cesophagus. At the same time it 
renders more intelligible the extreme sensitiveness of the body- 
wall of the Nemertines, a local and instantaneous irritation 
often resulting in spasmodic rupture of the animal at the point 
touehed. 

In the Hoplonemertea, where the longitudinal stems lie inside 
the muscular body-wall, definite and metamerically placed nerve 
branehes spring from them and divide dichotomonsly in the 
different tissues they innervate. A definite plexus can here no 
longer be traced. In certain Hoplonemertines the lateral stems 
have been noticed to unite posteriorly by a terminal commissure, 
situated above the anus, the whole of the central nervous system 
being in this way virtually situated above the intestine. In others 
there is an approximation of the lateral stems towards the median 
yentral line (Drepanophorus); in a genus of Schizonemertines 
(Langia), on the other hand, an arrangement occurs by which the 
longitudinal stems are no longer lateral, but have more or less 
approached each other dorsally (6). 

In addition to the nerves starting from the brain-lobes just now 
especially mentioned, there is a double apparatus which can hardly 
be treated of in conjunction with the sense organs, because its 
sensory functions have not been sufficiently made out, and which 
will therefore rather be considered along with the brain and central 
nervous system. This apparatus is usually known under the name 
of the lateral organs. To it belong (a) superficial grooves or deeper 
slits situated on the integument near the tip of the head, (6) nerve 
lobes in immediate connexion with the nervous tissue of the brain, 
and (e) ciliated ducts penetrating into the latter and communicating 
with the former. Embryology shows that originally these different 
parts are separately started, and only ultimately become united 
into one. Two lateral outgrowths of the foremost portion of the 
«esophagus, afterwards becoming constricted off, as well as two 
ingrowths from the epiblast, contribute towards its formation, at 
least as far as both Hoplo- and Sehizonemertines are concerned. 
As to the Palxonemertea, their embryology has not yet been studied, 
and in the most primitive genus, Carinella, we do not find any 
lateral organs answering to the description above given. What we 
do find is a slight transverse furrow on each side of the head, close 
to the tip, but the most careful examination of sections made 
through the tissues of the head and brain shows the absence of any 
further apparatus eomparable to that described above. Only in one 
species, Carinella inexpectata, a step in advanee has been made, in 
so far as in connexion with the furrow just mentioned, which is 
here also somewhat more complieated in its arrangement, a ciliated 
tube leads into the brain, there to end blindly amidst the nerve- 
cells. No other intermediate stages lave as yet been noticed 
between this arrangement and that of the Sehizonemertea, in which 
a separate posterior brain-lobe receives a similar eiliated canal, and 
in which the esophageal outgrowths have made their appearance 
and are coalesced with the nerve-tissue in the organ of the adult 


TINES 329 
animal. The histological elements of this portion remain distinct 
both by transmitted light and in actual sections. 

_ These posterior brain-lobes, which in all Sehizonemertines are in 
direct eontinuity of tissue with the upper pair of principal lobes, 
cease to have this intimate connexion in the Hoplonemertea ; and, 
although still constituted of (1) a ciliated duct, opening out exter- 
nally, (2) nervous tissue surrounding it, and (3) histological ele- 
ments distinctly different from the nervous, and most probably 
directly derived from the esophageal outgrowths, they are never- 
theless here no longer constantly situated behind the upper brain 
lobes and direetly connected with them, but are found sometimes 
behind, sometimes beside, and sometimes before the brain-lobes. 
Furthermore, they are here severed from the principal lobes and 
connected with them by one or more rather thick strings of nerve- 
fibres. In some cases, especially when the lobes lie before the brain, 
their distance from it, as well as the length of these nervous con- 
nexions, has considerably increased. 

With the significance of these parts we are still insufficiently 
acquainted. There appear to be analogous organs amongst 
Platyelminthes, but a careful comparative study is wanted. A 
partial eomparison has been hazarded (8) with tho anterior 
esophageal outgrowths in Balanoglossus and Amphioxus, and for 
the Schizonemertines arguments have been adduced (6) to prove 
that here they have the physiological significance of a special 
respiratory apparatus for the central nervous tissue, which in all 
these forms is strongly charged with hæmoglobin. The hemoglobin 
would, by its pre-eminent properties of fixing oxygen, serve to fur- 
nish the nerve system, which more than any other requires a 
constant supply, with the necessary oxygen. Such conld hardly 
be obtained in any other way by those worms that have no special 
respiratory apparatus or delicately ramifying blood-vessels, and that 
live in mud and under stones, where the natural supply of freshly 
oxygenated sea-water is practically limited. Whether in the Hoplo- 
nemertines, where the blood fluid is often provided with hemo- 
globiniferous disks, the chief functions of the side organs may not 
rather be a sensory one must be further investigated. 

The exterior opening of the duet has been several times alluded 
to. In the Hoplonemertines it is generally situated towards the 
middle of a lateral transverse groove on either side of the head, as 
was noticed for Carinella, and as is also 
present in Polia. Generally a row of 
shorter grooves perpendicular to the first, 
and similarly provided with strong cilia, 
enlarges the surface of these furrows (fig. 

14). In Valeneinia there is nothing but 

a eircular opening without furrow. In all 
cece there is on each side of 

the head a longitudinal slit of varying p; : 
length but generally considerable TE URS ie P 
in the bottom of which the dark red brain F5. 19, ra scie views 
is very plainly visible by transparency. mertine (fig. i5 ong- 
These slits are continued into the ciliated longitudinal slit, and of 
duct, being at the same time themselves & lioplonemertine (fig. 14) 
very strongly ciliated. In life they are Mil, transverse groove 
commonly rhythmically opened and shut 

by a wavy movement. They are the head slits (cephalic fissures, 
* Kopfspalten") so characteristic of this subdivision (figs. 10 
and 13). 

With respeet to the sense organs of the Nemertines, we find that 
eyes are of rather constant occurrenee, althongh many Sehizonemer- 
tines living in the mud appear to be blind. The more highly 
organized species have often very numerous eyes (Amphiporus, 
Drepanophorus), which are provided with a spherical refracting 
anterior portion, with a cellular *'vitreous body,” with a layer of 
delicate radially arranged rods, with an outer sheath of dark 
pigment, and with a separate nerve-twig each, springing from a. 
common or double pair of branehes which leave the brain as 
^. optici, for the innervation of tle eyes. Besides these more 
highly differentiated organs of vision, more primitive eyes are 
present in others down to simple stellate pigment specks without 
any refracting apparatus. , 

Organs of hearing in the form of capsules containing otoliths 
have only been very rarely observed, apparently only in 
Hoplonemertea. 

As to the organ of touch, the great sensitiveness of the body has 
already been noticed, as well as the probable primary significance 
of the proboscis. Small tufts of tactile hairs or ions are some- 
times observed in small number at the tip of the head (11) ; some- 
times longer hairs, apparently rather stiff, are seen on the surface, 
very sparingly distributed between the eilia, and hitherto only in 
a very limited number of small specimens. They may perhaps be 
considered as sensory. 1 . 

(e) Digestive System.—The anterior opening, the mouth, is 
situated ventrally, close to the tip of the head and in front of the 
brain in the Hoplonemertea, somewhat more baekward and behind 
the brain in the other Nemertines. In most Schizonemertines it is 
found to be an elongated slit with corrugated borders; in the 
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Hoplonemertines it is smaller and rounded ; in Malacobdella and 
Akrostomum it, moreover, serves for the extrusion of the proboscis, 
which emerges by a separate dorsal opening just inside the mouth. 
The esophagus is the anterior portion of the digestive canal; its 
walls are folded longitudinally, comparatively thick, and provided 
with longitudinal muscular fibres. Two layers are specially obvious 
in its walls,—the inner 
layer bordering the lu- 
men being composed of 
smaller ciliated cells, 
the outer thicker one 
containing numerous 
granular cells and hav- 
ing a more glandular 
character. Outside the 
wall of the cesophagus a 
vaseular spaee has been 
detected (11) which is 
in  direet continuity 
with the longitudinal 
blood-vessels. In cer- 
tain cases, however, the 
walls of the cesophagus 
appear to be very closely 
applied to the muscular 
body-wall, and this vas- 
cular space thereby con- 
siderably reduced. 

The posterior portion 
of the intestine is speci- 
ally characterized by the 
appearance of the intes- 
tinal diverticula hori- 
zontally and symmetrie- 
ally placed right and 
left and opposite to each 
other. Sometimes thisre- 
gion, into which the ceso- 
phagus leads, stretches 
forwards | under the 
esophagus (Hoplone- 
mertines) for a certain 
distance, anteriorly ter- 
minating by a eul-de- 
sac. Cases of asym- 
metry or irregularity in 
the arrangement of the 
cæca, though sometimes 
occurring, are not nor- 
mal At the tip of the 


Fig. 17. 
tail, where the growth rios. 15-17.—Diagrammatle sections to show dis- 


position of internal organs in Carinella (Palzo- 
nemertea), fig. 15, Schizonemertea, fig. 16, and 
Hoplonemertea, fig. 17. C, ccliular portion of 
integument; B, basement membrane; A, circu- 
lar museular layer; A’, longitudinal do.; A”, 
second circular (ia Carinella); A", second longi- 
tudinal (in Schizonemertea); N, nervous layer; 
LN, lateral nerves; PS, cavity of proboscidian 
sheath (the sheath itself of varying thickness); 
P, proboscis; J, intestine; ZBv, lateral blood- 
vessel; Br, dorsal do.; CT, connective tissue. 


of the animal takes 
place, the cæca are al- 
ways eminently regular. 
So they are throughout 
the whole body in most 
of the Hoplonemertines. 
In Carinella they are 
generally deficient and 
the intestine straight ; 
in young specimens of this species, however, they occur, though less 
regular and more in the form of incipient foldings by which the 
digestive surface is increased. The inner surface of the intestinal 
exea is ciliated, the ceca themselves are sometimes—especially in 
the hindermost portion of the body—of a considerably smaller lumen 
than the intermediate genital spaces; sometimes, however, the 
reverse is the case, and in both eases it is the smaller lumen that 
appears enclosed between and suspended by the transverse fibres 
constituting the muscular dissepiments above mentioned. 

The anus is situated terminally, the muscular body-wall through 
which the intestine must find its way outwards probably acting in 
this region the part of a sphincter. The lateral nerve stems mostly 
termiuate on both sides in closest pour to the anus ; in certain 
species, however, they interfuse by a transverse connexion above 
the anus. The longitudinal blood-vessels do the same. The 
question has been raised whether the regular intestinal ceca of 
Nemertines might not be compared with those intestinal diverticula 
of the embryo Amphioxus which ultimately become the mesoblastie 
somites of the adult (8). 'This view would be a further extension 
of the views concerning the celom first propounded by Huxley. 

(f) Cireulatory Apparatus.—This consists of three longitudinal 
trunks, a median and two lateral ones. They are in direct con- 
nexion with each other both at the posterior and at the anterior 
end of the body. At the posterior aM they communicate together 
by a T-shaped connexion in a simple and uniform way. Anteriorly 
there is a certain amount of difference in the arrangement. Whereas 
in the Hoplonemertines an arrangement prevails as represented in 
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fig. 18, the lateral stems in the Schizonemertines, while entirely 
uniform all through the posterior portion of the body, no longer 


individually exist in the «esophageal region, but 
here dissolve themselves into a network of vascu- 
lar spaces surrounding this portion of the di- 
gestive tract (11) The median dorsal vessel, 
however, remains distinct, but instead of con- 
tinuing its course beneath the proboscidian 
sheath it is first enclosed by the ventral muscu- 
lature of this organ, and still farther forwards 
it even bulges out longitudinally into the cavity 
of the sheath. Anteriorly it finally communi- 


cates with the lacuns just mentioned, which 
surround the cesophagus, bathe the posterior 
lobes of the brain, pass through the nerve ring 
together with the proboscidian sheath, and are rior body-region of 
generally continued in front of the brain as a  * Hoplonemertine. 
laeunar space in the museular tissue, one on each side. 

Special mention must be made of the delicate transverse vessels 
regularly connecting the longitudinal and the lateral ones. They 
are metamerieally placed, and rud to the same metamer as the 
digestive coa, thus alternating with the generative sacs. The 
blood fluid does not flow in any definite direction ; its movements 
are largely influenced by those of the muscular body-wall. It is 
colourless, and contains definite corpuscles, which are round or 
elliptical, and in many Hoplonemertines are coloured red by hemo- 
globin, being colourless in other species. The circulatory system 
of Carinella is considerably different, being more lacunar and less 
restricted to definite vascular channels. Two lateral longitudinal 
lacune form, so to say, the forerunners of the lateral vessels. A 
median longitudinal vessel and transverse connecting trunks have 
not as yet been detected. There are large lacunæ iu the head in 
front of the ganglia. 

(g) Nephridia.—Although these organs were already very well 
known to Max Schultze (14), their-presence in Nemertines was 
repeatedly and seriously disputed until Von Kennel (10) definitely 
M their existence and gave details concerning their histology. 

Vith the exception of a few genera where they have not as yet been 
discovered (Carinella), one pair of nephridia appears to be very 
generally present. They essentially consist of a complex coiled 
tube, one on each side of the esophagus (fig. 1), communicating 
with the exterior by a duet piercing the body-wal. The two 
openings of the nephridia are situated sometimes more towards the 
ventral, at other times more towards the dorsal side. Even in the 
larger Schizonemertines these pores are only a few millimetres 
behind the mouth region. Internal funnel-shaped openings, 
although sought for, have as yet not been detected. The coiled 
tubes extend both forwards and backwards of the external opening, 
by far the greater portion being situated backwards, The anterior 
coils reach forwards till in the immediate vicinity of the posterior 
brain-lobes. The coils are tubiform, with an internal lumen, only 
one layer of rather large cells constituting the walls. These cells 
are ciliated ; in some transparent species the internal ciliary move- 
ment can be observed during lite. In transverse sections the 
nephridia can be shown to be generally situated in the region 
limited by (1) the proboscidian sheath, (2) the upper wall of the 
intestine, (3) the muscular body-wall. No trace of nephridia is 
found posterior to the cesophagus. 

(2) Generative System. —1n the Nemertines the sexes are separate, 
with only very few exceptions (12) (Tetrastemma hermaphroditiea, 
Marion) The generative produets are contained in separate 
pouches placed metamerieally in the way notieed above in treating 
of the digestive system. They are conveyed outwards along narrow 
canals, one pair for each metamer piereing the museular body-wall, 
and visible on the outside in mature individuals as minute light- 
coloured specks. The ova and spermatozoa, when mature, present 
no peculiarities, As the ova are in many species deposited iu a 
gelatinous tube secreted by the body-walls, in which they are 
arranged (threo or more together) in flask-shaped cavities, impreg- 
nation must probably take place either before or at the very moment 
of their being deposited. "The exact mode has not yet been noticed. 
Another poiut not yet sufficiently settled is the oogenesis in 
Nemertines. In several cases the ova appear to originate directly 
as the lining of the generative pouches, but the exact part which 
the mesoblastie connective tissue plays, both with regard to these 
rt and to the generative products themselves, remains yet to 

e settled. 

Prosorhochmus elaparedii is a viviparous form. 


Fic. 18.—Diagram of 
the circulatory ap- 
paratns in the anto- 


DEVELOPMENT.—The embryology of the Nemertines offers Develop- 
Our knowledge of ment. 


some very remarkable peculiarities. 
the development of the most primitive forms is very scanty. 
Of that of Carinella absolutely nothing is known. On 
Cephalothrix we have observations, in certain respects con- ' 
tradictory. Both Schizo- and Hoplonemertea have been 
more exhaustively studied, the first, as was noticed above, 
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being characterized by peculiar larval forms, the second 
developing without metamorphosis. 

The larva of Cerebratulus is called the pilidium. 
exterior shape it resembles a 
helmet with spike and ear- B 
lobes, the spike being a stroig 
and long flagellum or a tuft 


In 


of long cilia, the ear-lobes P 

lateral i ciliated appendages y -— i 
(fig. 19). It encloses the pri- 3 

mitive alimentary tract. Two & 
pairs of invaginations of the A 


skin, which originally are ` ? 
called the prostomial and meta- em- A 
stomial disks, grow round the ""' ; 
intestine, finally fuse together, 
and form the skin and muscu- 
lar body-wall of the future 
Nemertine, which afterwards 
becomes ciliated, frees itself 
from the pilidium investment, 
and develops into the adult 
worm without further metamorphosis (2, 13). 

The eggs of these species are not enveloped by such 
massive gelatinous strings as are those of the genus Lineus. 
In the latter we find the young Nemertines erawling about 
after a period of from six to eight weeks, and probably 
feeding upon a portion of this gelatinous substance, which 
is found to diminish in bulk. In accordance with these 
more sedentary habits during the first phases of life, the 
characteristic pilidium larva, which is so eminently adapted 
for a pelagic existence, appears to have been reduced to a 
close-fitting exterior layer of cells, which is stripped off 
after the definite body-wall of the Nemertine has similarly 
originated out of four ingrowths from the primary epiblast. 
To this reduced and sedentary pilidium the name of “larva 
of Desor" has been given (1). 

In the Hoplonemertea, as far as they have been investi- 
gated, a direct development without metamorphosis has 
been observed. It appears probable that this is only a 
further simplification of the more complicated metamor- 
phosis described above. 

As to the development of the different organs, there is 
still much that remains doubtful The hypoblast in some 
forms originates by invagination, in others by delamina- 
tion. The proboscis is an invagination from the epiblast ; 
the proboscidian sheath appears in the mesoblast, but is 
perhaps originally derived from the hypoblast. The origin 
of the lateral organs has already been noticed ; that of the 
nerve system is essentially epiblastic. 


Fic. 19.—Pilidium-larva. B, bunch of 
cilia or flagellum; œ, cesophagus ; 
st, stomach; cs, cesophageal out- 
growth for lateral organ; am, 
amnion; pr.d., prostomial disk; 
po.d., metastomial disk. 
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NEMESIANUS, a Roman poet who flourished about 
283 B.c. His full name was Marcus Aurelius Nemesianus 
Olympius, and he is called a Carthaginian. He was an 
admired and popular poet at the court of the Roman 
emperor Carus. He wrote poems on the arts of fishing 
and hunting, but only a fragment of the latter, 325 
hexameter lines, has been preserved. It is neatly ex- 
pressed in good Latin. Some other extant fragments are 
ascribed without good authority to this poet. 

Editio princeps, Venice, 1534. The Cynegetica of Gratius Faliscus 
and Nemesianus are united in the edition of R. Stern (Halle, 1832), 
eee added to M. Haupt’s edition of Ovid’s Halieutiea (Leipsic, 

NEMESIS occasionally appears as a Greek goddess. 
At Rhamnus in Attica she had a famous temple, and 
there was an Attic legend that Helen was the daughter 
of Nemesis. The Attic goddess was perhaps a form of 
Aphrodite, who sometimes bears the epithet Nemesis. In 
Smyrna and the neighbouring Temnos we find a pair of 
goddesses of the name. They are represented on coins of 
these cities, and it is said that they appeared in a dream 
to Alexander the Great, bidding him rebuild Smyrna. 
They are certainly connected with the cultus of Meter 
Sipylene or Cybele, the tutelary goddess of Smyrna and all 
the country round Mount Sipylus. In general Nemesis 
appears as a personification of that righteous indignation 
which punishes the arrogant and tyrannical abuse of pro- 
sperity. Often the idea is carried much further than this; 
in Herodotus especially the divine Nemesis is offended by 
all great prosperity among men, quite irrespective of the 
moral guilt of the persons concerned. 

NEMESIUS, a Christian philosopher, author of a 
treatise On Human Nature, was, according to the title of 
his book, bishop of Emesa (in Syria); of his life nothing 
further is known, and even his date is uncertain, but most 
probably he flourished towards the close of the 4th century. 
Theologically, and especially as regards his christology, 
he is usually claimed by the orthodox; but his views as 
to the pre-existence of the soul and a modified metempsy- 
chosis are more Platonic than catholic, and his leaning 
towards the doctrine of the world’s eternity is difficult to 
reconcile with what, afterwards at least, came to be the 
teaching of the church. One or two of his physiological 
expositions have occasionally been quoted, very irrelevantly, 
to show that Harvey’s discovery of the circulation of the 
blood had been anticipated at that early age. Nemesius 
is frequently quoted by later writers of the Eastern Church, 
such as Joh. Damascenus. His writings have sometimes 
been attributed to Gregory of Nyssa. The editio princeps 
of the rept dicews åvôpórov appeared at Antwerp in 1565; 
the work has more than once been re-edited and translated. 

NENAGH, a market and assize town of county 
Tipperary, province of Munster, Ireland, is finely situated 
in a rich though hilly country near the river Nenagh, 29 
miles north of Tipperary and 95 south-west of Dublin. 
The principal buildings are the court-house, the barracks, 
and the market-house. Of the old castle, “Nenagh 
Round,” dating from the time of King John, there still 
exists the circular donjon or keep. There are no remains 
of the hospital founded in 1200 for Austin canons, nor of 
the Franciscan friary, founded in the reign of Henry III. 
and one of the richest religious houses in Ireland. The 
town depends chiefly on agriculture, and there is an 
important butter and corn market. The population in 
1871 was 5696, and in 1881 it was 5422. 

Nenagh was one of the ancient manors of the Butlers, who 
received for it the grant of a fair from Henry VIII. In 1550 the 
town and friary were burned by O’Carroll. In 1641 the town was 
taken by Owen Roe O'Nial, but shortly afterwards it was recaptured 


by Lord Inchiquin. It surrendered to Ireton in 1651. and was 
burned by Sarsfield in 1688. 
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NENNIUS, the supposed author of a Z/istoria Dritonum, 
which, commencing with a description of Britain, gives 
the mythical origin of the Britons and Scots and an account 
of the Roman occupation and of the reign of Vortigern, 
describes the successive settlements of the Saxons, and 
concludes with a narrative of the twelve battles in which 
King Arthur, in the 6th century, is said to have defeated 
the Saxons. The work is evidently the production of 
a Cymric or ancient Welsh writer; but the claim of 
Nennius to be regarded as the author is derived solely 
from two prologues, where he is described as the disciple 
of one Elvodugus or Elbotus, whom we may perhaps 
identify with Elbodus, bishop of North Wales, who died 
in 809, and whose notable innovation of the introduction 
of the Roman cycle in keeping Easter “ Nennius ” appears 
to have followed. Of the above prologues (which differ 
considerably) one is preserved in the MS. in the cathedral 
library at Durham, and in this it is stated that the History 
was written in the year 858, which year is also spoken of 
as being the twenty-fourth of the reign of Mervin, king of 
the Britons. But in the work itself (chap. xvi.) it is stated 
that between the arrival of the Saxons (assigned in chap. 
xxxi. to the year 447) and the fourth year of the reign of 
Mervin, four hundred and twenty-nine years elapsed. 
Thus the twenty-fourth year of Mervin becomes coincident 
with the year 896, or thirty-eight years later than the date 
assigned by the prologue. This discrepancy, taken in con- 
junction with the following facts, viz., that both the above 
prologues are much superior in style and diction to the 
barbarous Latin of the Z/istorta itself, that the MSS. 
prior to the 13th century are either altogether silent 
respecting the authorship or ascribe it to Gildas, and that 
Henry of Huntingdon, in his Z/istoria Anglorum (chap. 
xviii.), after quoting verbatim the account above referred to 
of King Arthur’s battles, expressly speaks of it as taken 
from Gildas,—has led the most competent critics to con- 
clude that the real author of the Historia Britonum must 
be looked upon as unknown. — The original text 1s likewise 
a matter of doubt, the work having evidently been sub- 
jected to several recensions, in which the earliest version 
can no longer be traced. 

As an historical composition the Historia Britonum has but little 
value. M. de la Borderie lays it down as a canon that, when the 
work is found to contain an unsupported statement, which at the 
same time does not clash with the authority of Bede, Gildas, or 
any other received authority, such statement may, after due 
examination, be accepted; but if at variance with those autho- 
rities, it should be rejeeted. Much of the narrative, however, is 
evidently the offspring of invention and imagination ; while the 
Cymrie superstition respecting the mysterious importance attaching 
to the number three and its multiples induces the writer habitually 
to represent the more striking events and phenomena as occurring 
in a succession of triads. The peculiar value of the Historia con- 
sists in the illustration it affords of the Welsh mythology and 
those traditions of the race which took the place of history; it is in 
fact the earliest collection of those British legends which gave birth 
to the romances of Brut, Merlin, King Arthur, and the whole cycle 
of epics assoeiated with the Knights of the Round Table. This 
element is disenssed at some length by San Marte (A. Schulz) in 
the preface to his edition of Gildas and Nennius (Berlin, 1844). The 
best edition of the text is that edited by the Rev. Joseph Steven- 
son for the English Historical Society (1838). The most recent 
criticism on both the work and the manuscript sources will be 
found in L’ Historia Britonum, by M. de la Borderie (Paris, 1883). 

NEOPHYTE (vedduros, “newly planted”) was the 
designation applied to newly baptized persons in the 
ancient church. These usually wore the white garments 
which they received at their admission to the church (see 
Baptisy, vol. iii. p. 351) during the whole of the following 
week, but the application of the name did not necessarily 
cease at the close of that period. A special employment 
of the word was to denote one who, not having duly passed 
through the inferior grades, was in view of 1 Tim. iii. 6 
considered canonically unfit to be consecrated a bishop. 
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NEOPLATONISM.—Historical Position and Signifi- 
cance.—The political history of the ancient world closes 
with the formation, under Diocletian and Constantine, of a 
universal state bearing the cast of Oriental as well as 
Greco-Roman civilization. The history of ancient philo- 
sophy ends in like manner with a universal philosophy 
which appropriated elements of almost all the earlier 
systems, and worked up the results of Eastern and 
Western culture. And, just as the Byzantine Roman 
empire was at once the supreme effort of the old world 
and the outcome of its exhaustion, so Neoplatonism is in 
one aspect the consummation, in another the collapse, of 
ancient philosophy. Never before in Greek or Roman 
speculation had the consciousness of man's dignity and 
superiority to nature found such adequate expression; and 
never before had real science and pure knowledge been 
so undervalued and despised by the leaders of culture as 
they were by the Neoplatonists. Judged from the stand- 
point of pure science, or the empirical investigation of 
the universe, philosophy passed its meridian in Plato 
and Aristotle, declined in the post-Aristotelian systems, 
and set in the darkness of Neoplatonism. But, from the 
religious and moral point of view, it must be affirmed that 
the ethical “mood” which Neoplatonism endeavoured to 
create and maintain is the highest and purest ever reached 
by antiquity. That this attainment should have been 
made at the expense of science was inevitable. On the 
level of the polytheistic nature-religions physical science 
must either subjugate and destroy religion, or be sub- 
jugated and destroyed by it. Religion and morality, how- 
ever, are found to be the stronger forces; and philosophy, 
standing midway between these and physical science, may 
waver for a little, but ultimately it yields to the greater 
power. The conflict with empirical knowledge is ren- 
dered inevitable by the fact that within the sphere of 
nature-religion the ethical is itself, without any misgiving, 
conceived as a higher order of the natural The higher 
*physies"—for as such we must here regard religious 
ethies—must dislodge the lower, in order to maintain its 
own ground. Philosophy must cease to exist as science, in 
order that man's assertion of the supernatural value of 
his person and his life may receive full recognition. 

It is a proof of the strength of the moral instincts of 
mankind that the only phase of culture which we can 
survey in all its stages from beginning to end culminated, 
not in materialism, but in the boldest idealism. This 
idealism, however, is also in its way a mark of intellectual 
bankruptcy. Contempt for reason and science leads in the 
end to barbarism,—its necessary consequence being the 
rudest superstition, and sheer helplessness in the presence 
of all sorts of delusion. As a matter of fact, barbarism 
did break out after the flower had fallen from Neoplatonism. 
The philosophers themselves, no doubt, still lived on the 
knowledge they repudiated; but the masses were trained 
to a superstition with which the Christian church, as the 
executor of Neoplatonism, had to reckon and contend. 
By a fortunate coincidence, at the very moment when this 
bankruptcy of the old culture—its reversion to barbarism 
—must have become apparent, the stage of history was 
occupied by barbaric peoples, with whom the work of the 
past thousand years went for nothing. This has obscured 
the fact, which is nevertheless obvious enough to a keener 
scrutiny, that the inner history of antiquity, ending as it 
did in despair of this world, must in any event have seen 
a recurrence of barbarism. The present world was a thing 
that men would neither enjoy nor master nor study. A 
new world was discovered, for the sake of which every- 
thing else was abandoned; to make sure of that world 
insight and intelligence were freely sacrificed ; and, in the 
light that streamed from beyond, the absurdities of the 
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present became wisdom, and its wisdom became foolish- 
ness. 

Such is Neoplatonism. The pre-Socratic philosophy 
took its stand on natural science, to the exclusion of ethics 
and religion. The systems of Plato and Aristotle sought 
to adjust the rival claims of physics and ethics (although 
the supremacy of the latter was already acknowledged); 
but the popular religions were thrown overboard. The 
post-Aristotelian philosophy in all its branches makes 
withdrawal from the objective world its starting point. 
It might seem, indeed, that Stoicism indicates a falling 
off from Plato and Aristotle towards materialism, but the 
ethical dualism, which was the ruling tendency of the 
Stoa, could not long endure its materialistic physics, and 
took refuge in the metaphysical dualism of the Platonists. 
But this originated no permanent philosophical creation. 
From one-sided Platonism issued the various forms of 
scepticism, the attempt to undermine the trustworthiness 
of empirical knowledge. Neoplatonism, coming last, has 
borrowed something from all the schools. First, it stands 
in the line of post-Aristotelian systems ; it is, in fact, as a 
subjective philosophy, their logical completion. Secondly, 
it is founded on scepticism; for it has neither interest 
in, nor reliance upon, empirical knowledge. Thirdly, it 
can justly claim the honour of Plato’s name, since it 
expressly goes back to him for its metaphysics, directly 
combating those of the Stoa. Yet even on this point it 
has learned something from the Stoics; the Neoplatonic 
conception of the action of the Deity on the world and of 
the essence and origin of matter can only be explained by 
reference to the dynamic pantheism of the Stoa. Fourthly, 
the study of Aristotle also exercised an influence on 
Neoplatonism. This appears, not only in its philosophical 
method, but also—though less prominently—in its meta- 
physic. And, fifthly, Neoplatonism adopted the ethics of 
Stoicism ; although it was found necessary to supplement 
them by a still higher conception of the functions of the 
spirit. 

Thus, with the exception of Epicureanism— which was 
always treated as the mortal enemy of Neoplatonism— 
there is no outstanding earlier system which did not con- 
tribute something to the new philosophy. And yet 
Neoplatonism cannot be described as an eclectic system, 
in the ordinary sense of the word. For, in the first place, 
it is dominated by one all-pervading interest—the reli- 
gious; and in the second place, it has introduced à new 
first principle into philosophy, viz, the supra-rational, 
that which lies beyond reason and beyond reality. This 
principle is not to be identified with the “idea” of Plato 
or the “form” of Aristotle. For, as Zeller rightly says, 
“in Plato and Aristotle the distinction of the sensible 
from the intelligible is the strongest affirmation of the 
validity of the thinking process. It is only sense percep- 
tion, and the existence perceived by the senses, whose 
relative unreality is presupposed ; of a higher region of 
spiritual life, lying beyond the notion and beyond thought, 
there is no hint. In Neoplatonism, on the contrary, it is 
precisely this ‘supra-rational’ which is held to be the 
final goal of all effort and the ultimate ground of all 
being. Rational cognition is only an intermediate stage 
between sense perception and supra-rational intuition ; the 
forms of the intellect are not the highest and ultimate 
reality, but only the channels through which the activity 
of the formless primeval being flows into the world. This 
theory, therefore, proceeds, not merely on the denial of the 
reality of sensible existence and sensible presentations, but 
upon absolute doubt—a straining after something behind 
the sum total of reality. The highest intelligible is not 
that which constitutes the actual contents of reason, but 
simply what man postulates and reaches after as the 
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unknowable ground of his thought.” Neoplatonism 
perceived that neither sense perception nor rational 
cognition is a sufficient basis or justification for religious 
ethics; consequently it broke away from rationalistic 
ethics as decidedly as from utilitarian morality. But, just 
because it renounced perception and reason, it had to find 
out a new world and a new spiritual function, in order 
first to establish the existence of what it desiderated, and 
then to realize and describe what it had proved to exist. 
Man, however, cannot add to his psychological endow- 
ment. He is hemmed in by walls of iron; and, if he will 
not allow his thought to be determined by experience, he 
falls a victim to his imagination. In other words, 
thought, which will not stop, takes to mythology; and in 
the place of reason we have superstition. A dumb 
astonishment in the presence of the incomprehensible 
passes for the highest aim of mental activity; arti- 
ficially excited ecstasies are prized above all the conscious 
acts of the spirit. Still, as we cannot allow every fancy 
of the subjective reason to assert itself, we require some 
new and potent principle to keep the imagination within 
bounds. This is found in the authority of a sound tradi- 
tion. Such authority must be superhuman, otherwise it 
can have no claim on our respect; it must, therefore, be 
divine. The highest sphere of knowledge—the supra- 
rational—as well as the very possibility of knowledge, must 
depend on divine communications, —that is, on revelations. 
In one word, philosophy as represented by Neoplatonism, 
its sole interest being a religious interest, and its highest 
object the supra-rational, must be a philosophy of revela- 
tion. This is not a prominent feature in Plotinus or his 
immediate disciples, who still exhibit full confidence in the 
subjective presuppositions of their philosophy. But the 
later adherents of the school did not possess this 
confidence ;! they based their philosophy on revelations 
of the Deity, and they found these in the religious 
traditions and rites of all nations. The Stoics had taught 
them to overstep the political boundaries of states and 
nationalities, and rise from the Hellenic to a universal 
human consciousness. Through all history the spirit of 
God has breathed ; everywhere we discover the traces of 
His revelation. "The older any religious tradition or mode 
of worship is the more venerable is it, the richer in divine 
ideas. Hence the ancient religions of the East had a 
peculiar interest for the Neoplatonist. In the interpre- 
tation of myths Neoplatonism followed the allegorical 
method, as practised especially by the Stoa; but the 
importance it attached to the spiritualized myths was 
unknown to the Stoic philosophers. The latter inter- 
preted the myths and were done with them; the later 
Neoplatonists treated them as the proper material and the 
secure foundation of philosophy. Neoplatonism claimed 
to be not merely the absolute philosophy, the keystone 
of all previous systems, but also the absolute religion, 
reinvigorating and transforming all previous religions. Tt 
contemplated a restoration of all the religions of antiquity, 
by allowing each to retain its traditional forms, and at the 
same time making each a vehicle for the religious attitude 
and the religious truth embraced in Neoplatonism ; while 
every form of ritual was to become a stepping-stone to a 
high morality worthy of mankind. In short, Neoplatonism 
seizes on the aspiration of the human soul after a higher 
life, and treats this psychological fact as the key to the 
interpretation of the universe. Hence the existing 
religions, after being refined and spiritualized, were made 
the basis of philosophy. 


1 Porphyry wrote a book, wepl tis èk Aoylwy piàoroplas, but this 
was before he became a pupil of Plotinus; as a philosopher he was 
independent of the Adya. 
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Neoplatonism thus represents a stage in the history 
of religion ; indeed this is precisely where its historical 
importance lies. In the progress of science and enlighten- 
ment it has no positive significance, except as a necessary 
transition which the race had to make in order to get rid 
of nature-religion, and that undervaluing of the spiritual 
life which formed an insuperable obstacle to the advance 
of human knowledge. Neoplatonism, however, failed as 
signally in its religious enterprise as it did in its philoso- 
phical While seeking to perfect ancient philosophy, it 
really extinguished it ; and in like manner its attempted 
reconstruction of ancient religions only resulted in their 
destruction. For in requiring these religions to impart 
certain prescribed religious truths, and to inculcate the 
highest moral tone, it burdened them with problems to 
which they were unequal, and under whose weight they 
werecrushed. And further, by inviting them to loosen, 
though not exactly to dissolve, their political allegiance— 
the very thing that gave them stability—it removed the 
foundation on which they rested. But might it not then 
have placed them on a broader and firmer foundation ? 
Was not the universal empire of Rome ready at hand, and 
might not the new religion have stood to it in the same 
relation of dependence which the earlier religions had held 
to the smaller nations and states? So one might imagine, 
but in truth it was no longer possible. It is true that the 
political and spiritual histories of the peoples on the 
Mediterranean run in parallel lines, the one leading up to 
the universal monarchy of Rome, the other leading up to 
monotheism and universal human morality. But the 
spiritual development had shot far ahead of the political; 
even the Stoa occupied a height far beyond the reach of 
anything in the political sphere. It is also true that 
Neoplatonism sought to come to an understanding with 
the Byzantine Roman empire; the noble Julian perished 
in the pursuit of this project. But even before his day 
the shrewder Neoplatonists had seen that their lofty 
religious philosophy could not stoop to an alliance with 
the despotic world-empire, because it could not come in 
contact with the world at all. To Neoplatonism political 
affairs are at bottom as indifferent as all other earthly 
things. The idealism of the new philosophy was too 
heavenly to be naturalized in a degenerate, tyrannical, 
and effete institution like the Byzantine empire, which 
stood more in need of despotic and unscrupulous police 
officials than of high-minded philosophers. Important 
and instructive, therefore, as aro the attempts made from 
time to time by the state and by individual philosophers 
to unite Neoplatonism and the universal monarchy, their 
failure was a foregone conclusion. 

There is one other question which we are called upon 
to raise here. Why did not Neoplatonism set up an 
independent religious community? It had entirely 
remodelled the ancient religions, with a view to their 
restoration; it had tried to fill the old unsophisticated 
worships with profound philosophical ideas, and to make 
them the exponents of pure morality; why did it not 
address itself, in the last resort, to the creation of a religious 
society of its own? Why did it not provide for its mixed 
multitude of divinities by founding a church, destined to 
embrace all mankind, in which all the gods of all nations 
might be worshipped along with the one ineffable Deity ? 
Why not? The answer to this question involves the 
answer to another—Why was Neoplatonism defeated by 
Christianity? Three essentials of a permanent religious 
foundation were wanting in Neoplatonism; they are 
admirably indicated in  Augustine's Confessions (vii. 
18-21). First, and chiefly, it wanted a religious founder; 
second, it could not tell how the state of inward peace 
and blessedness could become permanent; third, it had 
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no means to win those who were not endowed with the 
speculative faculty. The philosophical discipline which 
it recommended for the attainment of the highest good 
was beyond the reach of the masses; and the way by 
which the masses could attain the highest good was a 
secret unknown to Neoplatonism. Thus it remained a 
school for the “wise and prudent”; and when Julian 
tried to enlist the sympathies of the common rude man 
for the doctrines and worship of this school, he was met 
with scorn and ridicule. 

It is not as a philosophy, then, nor as a new religion, 
that Neoplatonism became a decisive factor in history, 
but, if one may use the expression, as a “mood.” The 
instinctive certainty that there is a supreme good, lying 
beyond empirical experience, and yet not an intellectual 
good,—this feeling, and the accompanying conviction of 


-the utter vanity of all earthly things, were produced 


and sustained by Neoplatonism. Only, it could not 
describe the nature of this highest good ; and therefore it 
had to abandon itself to imagination and esthetic impres- 
sions. lt was driven to explore “mysterious inward 
paths,” which after all led nowhere. It changed thought 
into an emotional dream; it plunged into the ocean of 
sentiment; it treated the old world of fable as the reflexion 
of a higher reality, and transformed reality into poetry ; 
and after all these expedients, to borrow a phrase of 
Augustine’s, it only saw afar off the land of its desire. 
It dashed this world in pieces, and then had nothing 
left but an indescribable *something,"—a faint glimmer 
from some world beyond. 

And yet the influence of Neoplatonism on the history 
of our ethical culture has been, and still is, immeasurable, 
—not merely because it has refined and strengthened our 
emotions and susceptibilities, nor merely because it wove 
the fine veil with which all of us, whether religious or 
irreligious, cover the Gorgon face of brute reality, but 
above all because it begot the consciousness that the 
only blessedness which can satisfy the heart must be 
sought higher even than the sphere of reason. That man 
shall not live by bread alone, the world had learned before 
Neoplatonism ; but Neoplatonism has enforced the deeper 
truth—a truth which the older philosophy had missed— 
that man shall not live by knowledge alone. And, besides 
the propedeutic importance which thus belongs to it, 
another fact has to be taken into account in estimating the 
influence of Neoplatonism. It is to this day the nursery 
of that whole type of devotion which affects renunciation 
of the world, which strives after an ideal, without the 
strength to rise above esthetic impressions, and is never 
able to form a clear conception of the object of its own 
aspiration. 

Origin.—As forerunners of Neoplatonism we may 
regard, on the one hand, those Stoics who accepted the 
Platonic distinction between the sensible world and the 
intelligible, and, on the other hand, the so-called Neo- 
pythagoreans and religious philosophers like Plutarch of 
Chæronea and especially Numenius of Apamea. But these 
cannot be considered the actual progenitors of Neopla- 
tonism ; their philosophic method is quite elementary as 
compared with the  Neoplatonie, their fundamental 
principles are uncertain, and unbounded deference is still 
paid to the authority of Plato. The Jewish and Christian 
thinkers of the first two centuries approach considerably 
nearer than Numenius to the later Neoplatonism.! Here 
we have Philo, to begin with. Philo, who translated the 
Old Testament religion into the terms of Hellenic thought, 


1 The resemblance would probably be still more apparent if we 
thoroughly understood the development of Christianity at Alexandri& 
in the 2d century; but unfortunately we have only very meagre frag- 
ments to guide us here. 
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holds as an inference from his theory of revelation that 
the divine Supreme Being is “supra-rational,” that He can 
be reached only through “ecstasy,” and that the oracles 
of God supply the material of moral and religious 
knowledge. ‘The religious ethics of Philo—a compound 
of Stoic, Platonic, and Neopythagorean elements—already 
bear the peculiar stamp which we recognize in Neopla- 
tonism. While his system assigns the supremacy to Greek 
philosophy over the national religion of Israel, it exacts 
from the former, as a sort of tribute to the latter, the 
recognition of the elevation of God above the province of 
reason. The claim of positive religion to be something 
more than the intellectual apprehension of the reason in 
the universe is thus acknowledged. Religious syncretism 
is also a feature of Philo’s system, but it differs essentially 
from what we find in later Neoplatonism. For Philo pays 
no respect to any cultus except the Jewish ; and he believed 
that all the fragments of truth to be found amongst Greeks 
and Romans had been borrowed from the books of Moses. 
The earliest Christian philosophers, particularly Justin 
and Athenagoras, likewise prepared the way for the specu- 
lations of the Neoplatonists,—partly by their attempts 
to connect Christianity with Stoicism and Platonism, partly 
by their ambition to exhibit, Christianity as “ hyper- 
platonic.” In the introduction to his Dialogue with Trypho, 
Justin follows a method which bears a striking resemblance 
to the later method of Neoplatonism: he seeks to base 
the Christian knowledge of God—that is, the knowledge 
of the truth—on Platonism, Scepticism, and “ Revelation." 
A still more remarkable parallel to the later Neoplatonism 
is afforded by the Christian Gnostics of Alexandria, especi- 
ally Valentinus and the followers of Basilides.! Like the 
Neoplatonists, the Basilidians believed, not in an emanation 
from the Godhead, but in a dynamic manifestation of 
its activity. The same is true of Valentinus, who also 
placed an unnameable being at the apex of his system, 
and regarded matter, not as a second principle, but as a 
product of the one divine principle. It must be added 
that the dependence of Basilides and Valentinus on Zeno 
and Plato is beyond dispute. But the method observed 
by these Gnostics in thinking out the plan and the history 
of the universe is by no means thoroughgoing. Ancient 
myths are admitted without undergoing analysis; the 
most naive realism alternates with daring efforts at 
spiritualizing.  Philosophically considered, therefore, the 
Gnostic systems are very unlike the rigorous self-consistency 
of Neoplatonism ; although they certainly contain almost 
all the elements which enter into the Neoplatonic theory 
of the universe. 

But were the oldest Neoplatonists really acquainted with 
the speculations of Philo, or Justin, or Valentinus, or 
Basilides? Did they know the Oriental religions, Judaism 
and Christianity in particular? And, if so, did they really 
derive anything from these sources ? 

To these questions we cannot, unfortunately, give 
decided, still less definite and precise, answers. Since 
Neoplatonism originated in Alexandria, where Oriental 
modes of worship were accessible to every onc, and since 
the Jewish philosophy had also taken its place in the 
literary circles of Alexandria, we may safely assume that 
even the earliest of the Neoplatonists possessed an 
acquaintance with Judaism and Christianity. But if we 
search Plotinus for evidence of any actual influence of 


1 The dogmas of the Basilidians, as given by Hippolytus, read 
almost like passages from Neoplatonic works: émel obbév jv, oùx UAN, 
ovk ovala, oùk avovacov, oUx &mAoUv, ob aívOerov, oùk avdnroV, obk 
&valaOnrov, ovk üvOpcmos. . . . obk dy Beds àvofjyres, &àvaucOfjros, 
&BojAws, &mpompéres, àma0Qs, vemiüuufres kóckoy 0€Aqoe 
Totjoat . . . ovTws oùk dy Beds tmolqoe kócuov obk övra èë ovK 
Üvrev, nataBadduevos kal imoorhoas aTépua t: èv Exov mücav èv 
éauT@ thy rod kóopou mavomepulay (Philos., vii. 20 sq.). 
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Jewish and Christian philosophy, we search in vain; and 
the existence of any such influence is all the more unlikely 
because it is only the later Neoplatonism that offers strik- 
ing and deep-rooted parallels to Philo and the Gnostics. 
The Philonie and Gnostic philosophies thus appear to be 
merely an historical anticipation of the Neoplatonic, without 
any real connexion. Nor is there anything mysterious in 
such an anticipation. It simply means that a certain 
religious and philosophical tendency, which grew up slowly 
on Greek soil, was already implanted in those who occupied 
the vantage-ground of a revealed religion of redemption. 
We have to come down to lIamblichus and his school 
before we find complete correspondence with the Christian 
Gnosticism of the 2d century; that is to say, it is only 
in the 4th century that Greek philosophy in its proper 
development reaches the stage at which certain Greek 
philosophers who had embraced Christianity had arrived 
in the 2d century. The influence of Christianity— 
whether Gnostic or Catholic—on Neoplatonism was at no 
time very considerable, although individual Neoplatonists, 
after Amelius, used Christian texts as oracles, and put on 
record their admiration for Christ. 

History and Doctrines.—The founder of the Neoplatonic 
school in Alexandria is supposed to have been Ammonius 
Saccas (ob. c. 245 A.D.) who is said to have been a 
Christian by birth, and to have relapsed to heathenism. 
As he has left no written works behind him, it is impos- 
sible to criticize his teaching. He communicated to his 
pupils an admiration fer Plato, aud set them to work at 
the reconciliation of Plato and Aristotle. The most 
distinguished of his disciples were Origen the Christian, 
another Origen—a heathen, Longinus, Herennius, and, the 
greatest of all, Plotinus.? 

The Enneads of Plotinus are the primary and classical 
document of Neoplatonism. The doctrine of Plotinus is 
mysticism, and like all mysticism it consists of two main 
divisions. The first or theoretical part deals with the high 
origin of the human soul, and shows how it has departed 
from its first estate. In the second or practical part the 
way is pointed out by which the soul may again return 
to the Eternal and Supreme. Since the soul in its long- 
ings reaches forth beyond all sensible things, beyond the 
world of ideas even, it follows that the highest being must 
be something supra-rational The system thus embraces 
three heads—(1) the primeval Being, (2) the ideal world 
and the soul, (3) the phenomenal world. We may also, 
however, in accordance with the views of Plotinus, divide 
thus :—(A) the invisible world—(1) the primeval Being, 
(2) the ideal world, (3) the soul; (B) the phenomenal 
world. 

The primeval Being is, as opposed to the many, the 
One; as opposed to the finite, the Infinite, the unlimited. 
It is the source of all life, and therefore absolute causality 
and the only real existence. It is, moreover, the Good, 
in so far as all finite things have their purpose in it, 
and ought to flow back to it. But one cannot attach 
moral attributes to the original Being itself, because these 
would imply limitation. It has no attributes of any kind ; 
it is being without magnitude, without life, without 
thought ; in strict propriety, indeed, we ought not to speak 
of it as existing; it is “above existence," “above good- 
ness.” It is also active force without a substratum ; as 
active force the primeval Being is perpetually producing 
something else, without alteration, or motion, or diminution 
of itself. This production is not a physical process, but 


2 Born at Lycopolis, in Egypt, in 205, Plotinus laboured from 244 
onwards in Rome, where he gained many followers and admirers, 
amongst others the emperor Gallienus and his consort, and died in 
Lower Italy in 270. The writings of Plotinus were arranged by his 
pupil Porphyry, and published in six Enneads. 
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an emission of force ; and, since the product has real exist- 
ence only in virtue of the original existence working in it, 
Neoplatonism may be described as à species of dynamic 
pantheism. Directly or indirectly, everything is brought 
forth by the “One.” In it all things, so far as they have 
being, are divine, and God is all in all. Derived existence, 
however, is not like the original Being itself, but is subject 
to a law of diminishing completeness. Itis indeed an 
image and reflexion of the first Being; but the further the 
line of successive projections is prolonged the smaller is 
its share in the true existence. The totality of being may 
thus be conceived as a series of concentric circles, fading 
away towards the verge of non-existence, the force of the 
original Being in the outermost circle being a vanishing 
quantity. Each lower stage of being is united with the 
“ One” by all the higher stages, and receives its share of 
reality only by transmission through them. All derived 
existence, however, has a drift towards, a longing for, the 
higher, and bends towards it so far as its nature will 
permit. 

The original Being first of all throws out the nous, 
which is a perfect image of the One, and the archetype of 
all existing things. It is at once being and thought, ideal 
world and idea, As image, the nous corresponds perfectly 
to the One, but as derived it is entirely different. What 
Plotinus understands by the nous is the highest sphere 
accessible to the human mind (xécpos vogrós), and, along 
with that, pure thought itself. 

The image and product of the motionless nous is the 
soul, which, according to Plotinus is, like the nous, 
immaterial. Its relation to the nous is the same as that 
of the nous to the One. It stands between the nous and 
the phenomenal world, is permeated and illuminated by 
the former, but is also in contact with the latter. The 
nous is indivisible; the soul may preserve its unity and 
remain in the nous, but at the same time it has the power 
of uniting with the corporeal world, and thus being dis- 
integrated. It therefore occupies an intermediate position. 
As a single soul (world-soul) it belongs in essence and 
destination to the intelligible world ; but it also embraces 
innumerable individual souls ; and these can either submit 
to be ruled by the nous, or turn aside to the sensual, and 
lose themselves in the finite. 

Then the soul, a moving essence, generates the corporeal 
or phenomenal world. "This world ought to be so pervaded 
by the soul that its various parts should remain in perfect 
harmony. Plotinus is no dualist, like the Christian 
Gnostics ; he admires the beauty and splendour of the 
world. So long as idea governs matter, or the soul 
governs the body, the world is fair and good. It is an 
image—though a shadowy image—of the upper world, and 
the degrees of better and worse in it are essential to the 
harmony of the whole. But in the actual phenomenal 
world unity and harmony are replaced by strife and 
discord ; the result is a conflict, a becoming and vanishing, 
an illusive existence. And the reason for this state of 
things is that bodies rest on a substratum of matter. 
Matter is the basework of each (rò fBá6os ékáarov ý VÀ) ; 
it is the dark principle, the indeterminate, that which has 
no qualities, the uù} dv. Destitute of form and idea, it is 
evil; as capable of form it is neutral. 

The human souls which have descended into corporeality 
are those which have allowed themselves to be ensnared 
by sensuality and overpowered bylust. They now seek to 
cut themselves loose from their true being ; and, striving 
after independence, they assume a false existence. They 
must turn back from this; and, since they have not lost 
their freedom, a conversion is still possible. 

Here, then, we enter upon the practical philosophy. 
Along the same road by which it descended the soul must 
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retrace its steps back to the supreme Good. It must first 
of all return to itself. This is accomplished by the practice 
of virtue, which aims at likeness to God, and leads up to 
God. In the ethics of Plotinus all the older schemes of 
virtue are taken over, and arranged in a graduated series. 
The lowest stage is that of the civil virtues, then follow 
the purifying, and last of all the divine virtues. The civil 
virtues merely adorn the life, without elevating the soul. 
That is the office of the purifying virtues, by which the 
soul is freed from sensuality, and led back to itself, and 
thence to the nous. By means of ascetic observances the 
man becomes once more a spiritual and enduring being, 
free from all sin. But there is still a higher attainment ; 
it is not enough to be sinless, one must become “ God.” 
This is reached through contemplation of the primeval 
Being, the One; or, in other words, through an ecstatic 
approach to it. Thought cannot attain to this, for thought 
reaches only to the nous, and is itself a kind of motion. 
Thought is a mere preliminary to communion with God. 
It is only in a state of perfect passivity and repose that 
the soul can recognize and touch the primeval Being. 
Hence in order to this highest attainment the soul must 
pass through a spiritual curriculum. Beginning with the 
contemplation of corporeal things in their multiplicity and 
harmony, it then retires upon itself and withdraws into 
the depths of its own being, rising thence to the nous, 
the world of ideas. But even there it does not find the 
Highest, the One; it still hears a voice saying, “not we 
have made ourselves.” The last stage is reached when, in 
the highest tension and concentration, beholding in silence 
and utter forgetfulness of all things, it is able as it were 
to lose itself. Then it may see God, the fountain of life, 
the source of being, the origin of all good, the root of the 
soul. In that moment it enjoys the highest indescribable 
bliss; itis as it were swallowed up of divinity, bathed in 
the light of eternity. 

Such is the religious philosophy of Plotinus, and for 
himself personally it sufficed, without the aid of the 
popular religion or worship. Nevertheless he sought for 
points of support in these. God is certainly in the truest 
sense nothing but the primeval Being; but He reveals 
Himself in a variety of emanations and manifestations. 
The nous is a sort of second god, the Adyo. which are 
wrapped up in it are gods, the stars are gods, and so on. 
A rigid monotheism appeared to Plotinus a miserable 
conception. He gave a meaning to the myths of the 
popular religions, and he had something to say even for 
magic, soothsaying, and prayer. In support of image- 
worship he advanced arguments which were afterwards 
adopted by the Christian image-worshippers. Still, as 
compared with the later Neoplatonists, he is comparatively 
free from crass superstition and wild fanaticism. He is 
not to be classed amongst the ‘deceived deceivers," and 
the restoration of the worship of the old gods was by no 
means his chief object. 

Amongst his pupils, Amelius and Porphyry are the most 
eminent. Amelius modified the teaching of Plotinus on 
certain points ; and he also put some value on the prologue 
to the Gospel of John. To Porphyry? belongs the credit 
of having recast and popularized the system of his master 


1 Porphyry tells us that on four occasions during the six years of 
their intercourse Plotinus attained to this ecstatie union with God. 

2 Born at Tyre in the year 233. Whether he was for a time a 
Christian is not certain. From 263 to 268 he was a pupil of Plotinus at 
Rome. He had previously written the work wep) rijs èx Aoyiwy qdiXo- 
copias, which shows that he was inclined to base philosophy on 
revelations. For a eouple of years (about 270) he lived in Sicily, 
where he wrote his fifteen books against the Christians. He then 
returned to Rome, where he worked as a teacher, edited’ thé works of 
Plotinns, and wrote a series of treatises of his own. He married in 
his old age Marcella, a native of Rome, and died about the year 308. 
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Plotinus. He was no original or productive thinker, but 
he was a solid and diligent student, distinguished by great 
learning, by a turn for keen historical and philological 
criticism, and by an earnest purpose to disseminate the 
true philosophy of life, to uproot false teaching—especially 
Christianity, to ennoble men and train them to goodness. 
That a spirit so free and noble yielded itself up wholly to 
the philosophy of Plotinus and polytheistic mysticism shows 
how irresistible was the tendency of the age, and means 
also that the age had no better thing to offer than religi- 
ous mysticism. The system of Porphyry is distinguished 
from that of Plotinus by being still more emphatically 
practical and religious. The object of philosophy, accord- 
ing to Porphyry, is the salvation of the soul. The origin 
and the blame of evil are not in the body, but in the desires 
of the soul. Hence the strictest asceticism (abstinence 
from flesh, and wine, and sexual intercourse) is demanded, 
as well as the knowledge of God. As he advanced in life, 
Porphyry protested more and more earnestly against the 
rude faith of the common people and their immoral 
worships. “The ordinary conceptions of God are such 
that it is more impious to share them than it is to slight 
the images of the gods." But, outspoken as he was in his 
criticism of the popular religions, he had no wish to give 
them up. He stood up for a pure worship of the many 
gods, and maintained the cause of every old national 
religion and the ceremonial duties of its adherents. His 
work Against the Christians was directed, not against 
Christ, nor even against what he believed to be Christ’s 
teaching, but against the Christians of his own day and 
their sacred books, which, according to Porphyry, were the 
work of deceivers and ignorant people. In his trenchant 
criticism of the origin of what passed for Christianity in 
his time, he spoke bitter and severe truths, which have 
gained for him the reputation of the most rabid and wicked 
of all the enemies of Christianity. His work was destroyed,! 
and even the answers to it (by Methodius, Eusebius, 
Apollinaris, Philostorgius, &e.) have been lost. But the 
copious extracts which we find in Lactantius, Augustine, 
Jerome, Macarius Magnus, and others are sufficient to 
show how profoundly Porphyry had studied the Christian 
writings, and how great was his talent for real historical 
research. 

Porphyry marks the transition to a new phase of 
Neoplatonism, in which it becomes completely subservient 
to polytheism, and seeks before everything else to protect 
the Greek and Oriental religions from the formidable 
assault of Christianity. In the hands of IAwBLICHUS (¢.2.), 
the pupil of Porphyry (0b. 330), Neoplatonism is changed 
“from a philosophical theory to a theological doctrine.” 
The distinctive tenets of Iamblichus cannot be accounted 
for from scientific but only from practical considerations. 
In order to justify superstition and the ancient forms of 
worship, philosophy becomes in his hands a theurgy, a 
knowledge of mysteries, a sort of spiritualism. To this 
period also belongs a set of “ philosophers,” with regard to 
whom it is impossible to say whether they are dupes or 
impostors—the “decepti deceptores" of whom Augustine 
speaks. In this philosophy the mystical properties of 
numbers are a leading feature; absurd and mechanical 
notions are glossed over with the sheen of sacramental 
mystery ; myths are explained by pious fancies and fine- 
sounding pietistic reflexions; miracles, even the most 
ridiculous, are believed in, and miracles are wrought. The 
“philosopher” has become a priest of magic, and philosophy 
a method of incantation. Moreover, in the unbridled 
exercise of speculation, the number of divine beings was 


1 It was condemned by an edict of the emperors Theodosius II. and 
Valentinian, in the year 448, 
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increased indefinitely ; and these fantastic accessions to 
Olympus in the system of Iamblichus show that Greek 
philosophy is returning to mythology, and that nature- 
religion is still a power in the world. And yet it is 
undeniable that the very noblest and choicest minds of the 
4th century are to be found in the ranks of the 
Neoplatonists. So great was the general decline that this 
Neoplatonic philosophy offered a welcome shelter to many 
earnest and influential men, in spite of the charlatans and 
hypocrites who were gathered under the same roof. On 
certain points of doctrine, too, the dogmatic of Iamblichus 
indicates a real advance. Thus his emphatic assertion of 
the truth that the seat of evil is in the will is noteworthy ; 
and so also is his repudiation of Plotinus’s theory of the 
divinity of the soul. 

The numerous followers of Iamblichus (ZEdesius, 
Chrysanthius, Eusebius Priscus, Sopater, Sallust, and, 
most famous of all, Maximus) rendered little service to 
speculation. Some of them (Themistius in particular) 
are known as commentators on the older philosophers, 
and others as the missionaries of mysticism. The work De 
Mysteriis Ægyptiorum is the best sample of the views and 
aims of these philosophers. "Their hopes rose high when 
their protégé, the enthusiastie, noble-minded, but mentally 
ill-balanced Julian, ascended the imperial throne (361—363). 
But the emperor himself lived long enough to see that his 
romantic policy of restoration was to leave no results; and 
after his early death all hope of extinguishing Christianity 
was abandoned. 

But undoubtedly the victory of the church in the age of 
Valentinian and Theodosius had a purifying influence on 
Neoplatonism. During the struggle for supremacy, the 
philosophers had been driven to make common cause with 
everything that was hostile to Christianity. But now 
Neoplatonism was thrust from the great stage of history. 
The church and church theology, to whose guidance the 
masses now surrendered themselves, took in along with 
them their superstition, their polytheism, their magic, their 
myths, and all the machinery of religious witchcraft. The 
more all this settled and established itself—certainly not 
without opposition—in the church the purer did 
Neoplatonism become. While maintaining intact its 
religious attitude and its theory of knowledge, it returned 
with new zest to scientific studies, especially the study of 
the old philosophers. If Plato still remains the divine 
philosopher, yet we can perceive that after the year 400 
the writings of Aristotle are increasingly read and valued. 
In the chief cities of the empire Neoplatonic schools 
flourished till the beginning of the 5th century; during 
this period, indeed, they were the training-schools of 
Christian theologians. At Alexandria the noble Hypatia 
taught, to whose memory her impassioned disciple Synesius, 
afterwards a bishop, has reared a splendid monument. 
But after the beginning of the 5th century the fanaticism 
of the church could no longer endure the presence of 
* heathenism." "The murder of Hypatia was the death of 
philosophy in Alexandria, although the school there main- 
tained a lingering existence till the middle of the 6th 
century. But there was one city of the East which, lying 
apart from the crowded highways of the world, had sunk 
to & mere provincial town, and yet possessed associations 
which the church of the 5th century felt herself power- 
less to eradicate. In Athens a Neoplatonic school still 
flourished. There, under the monuments of its glorious 
past, Hellenism found its last retreat. The school of 
Athens returned to a stricter philosophical method and 
the cultivation of scholarship. Still holding by a religions 
philosophy, it undertook to reduce the whole Greek tradi- 
tion, as seen in the light of Plotinus, to a comprehensive 
and closely knit system. Hence the philosophy which 
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arose at Athens was what may fairly be termed scholasti- 
cism. For every philosophy is scholastic whose subject- 
matter is imaginative and mystical, and which handles 
this subject-matter according to established rules in logical 
categories and distinctions. Now to these Neoplatonists, 
the books of Plato, along with certain divine oracles, the 
Orphic poems, and much more which they assigned to a 
remote antiquity, were documents of canonical authority ; 
they were inspired divine writings. Out of these they 
drew the material of their philosophy, which they then 
proceeded to elaborate with the appliances of dialectic. 

The most distinguished teachers at Athens were Plutarch 
(ob. 433), his disciple Syrianus (who did important work 
as a commentator on Plato and Aristotle, and further 
deserves mention for his vigorous defence of the freedom 
of the will) but above all Proclus (411-485). Proclus is 
the great schoolman of Neoplatonism. It was he who, 
combining religious ardour with formal acuteness, con- 
nected the whole mass of traditional lore into a huge 
system, making good defects, and smoothing away contra- 
dictions by means of distinctions and speculations. “It 
was reserved for Proclus,” says Zeller, “to bring the 
Neoplatonie philosophy to its formal conclusion by the 
rigorous consistency of his dialectic, and, keeping in view 
all the modifications which it had undergone in the course 
of two centuries, to give it that form in which it was 
transferred to Christianity and Mohammedanism in the 
Middle Ages.” Forty-four yearsafter the death of Proclus 
the school of Athens was closed by Justinian (529 A.D.); 
but it had fulfilled its mission in the work of Proclus, 
and might with advantage retire from the scene. It had 
nothing new to say ; it was ripe for the grave, and an honour- 
able burial awaited it. The works of Proclus, as the last 
testament of Hellenism to the church and the Middle Ages, 
exerted an incalculable influence on the next thousand 
years. They not only formed one of the bridges by which 
the medizval thinkers got back to Plato and Aristotle ; 
théy determined the scientific method of thirty generations, 
and they partly created and partly nourished the Christian 
mysticism of the Middle Ages, both in the East and in 
the West. 

The disciples of Proclus are not eminent (Marinus, 
Asclepiodotus, Ammonius, Zenodotus, Isidorus, Hegias, 
Damascius). The last president of the Athenian school 
was Damascius. When Justinian issued the edict for the 
suppression of the school, Damascius along with Simplicius 
(the painstaking commentator of Aristotle) and five other 
Neoplatonists set out for Persia. They were under the 
delusion that Persia was the land of the East, the home of 
wisdom, righteousness, and devotion. Ina few years they 
came back to the Byzantine empire, sadder and wiser 
men. 

At the beginning of the 6th century Neoplatonism had 
ceased to exist in the East as an independent philosophy. 
Almost at the same time, however—and the coincidence is 
not accidental—it made new conquests in the church 
theology through the writings of the pseudo-Dionysius. 
It began to bear fruit in Christian mysticism, and to 
diffuse a new magical leaven through the worship of the 
church. 

In the West, where philosophical efforts of any kind had 
been very rare since the 2d century, and where mystical 
contemplation did not meet with the necessary conditions, 
Neoplatonism found a congenial soil only in isolated indi- 
viduals. We know that the rhetorician Marius Victorinus 
(c. 350) translated certain works of Plotinus, and that his 
translation had a decisive influence on the spiritual history 
of Augustine. It may be said that Neoplatonism influenced 
the West only through the medium of the church theology, 
or, in some instances, under that disguise. Even Boetius 
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(it may now be considered certain) was a catholic Christian, 
although his whole mode of thought was certainly Neo- 
platonic. His violent death in the year 525 marks the 
end of independent philosophy in the West. But indeed 
this last of the Roman philosophers stood quite alone in 
his century, and the philosophy for which he lived was 
neither original, nor well-grounded, nor methodically 
developed, 

Neoplatonism and the Theology of the Church.—The 
question as to the influence of Neoplatonism on the 
development of Christianity is not easily answered, because 
it is scarcely possible to get a complete view of their 
mutual relations. The answer will depend, in the first 
instance, upon how much is included under the term 
“Neoplatonism.” If Neoplatonism is understood in the 
widest sense, as the highest and fittest expression of the 
religious movements at work in the Graeco-Roman empire 
from the 2d to the 5th century, then it may be regarded 
as the twin-sister of the church dogmatic which grew up 
during the same period; the younger sister was brought 
up by the elder, then rebelled against her, and at 
last tyrannized over her. The Neoplatonists themselves 
characterized the theologians of the church as intruders, 
who had appropriated the Greek philosophy, and spoiled 
it by the admixture of strange fables. Thus Porphyry 
says of Origen (Euseb., Z7. F., vi. 19), “ The outer life of 
Origen was that of a Christian, and contrary to law; 
but, as far as his views of things and of God are con- 
cerned, he thought like the Greeks, whose conceptions he 
overlaid with foreign myths." This verdict of Porphyry’s 
is at all events more just and apt than that of the 
theologians on the Greek philosophers, when they accused 
them of having borrowed all their really valuable doctrines 
from the ancient Christian books. But the important 
point is that the relationship was acknowledged on both 
sides. Now, in so far as both Neoplatonism and the church 
dogmatic set out from the felt need of redemption, in so 
far as both sought to deliver the soul from sensuality, aud 
recognized man’s inability without divine aid— without a 
revelation—to attain salvation and a sure knowledge of 
the truth, they are at once most intimately related, and at 
the same time mutually independent. It must be confessed 
that when Christianity began to project a theology it was 
already deeply impregnated by Hellenic influences. But 
the influence is to be traced, not so much to philosophy, 
as to the general culture of the time, and the whole set of 
conditions under which spiritual life was manifested. 
When Neoplatonism appeared, the Christian church had 
already laid down the main positions of her theology ; or 
if not, she worked them out alongside of Neoplatonism — 
that is not a mere accident—but still independently. It 
was only by identifying itself with the whole history of 
Greek philosophy, or by figuring as pure Platonism 
restored, that Neoplatonism could stigmatize the church 
theology of Alexandria as a plagiarism from itself. These 
assumptions, however, were fanciful, Although our 
sources are unfortunately very imperfect, the theology of 
the church does not appear to have learned much from 
Neoplatonism in the 3d century,—partly because the latter 
had not yet reached the form in which its doctrines could 
be accepted by the church dogmatic, and partly because 
theology was otherwise occupied. Her first business was 
to plant herself firmly on her own territory, to make good 
her position, and clear away old and objectionable opinions. 
Origen was quite as independent a thinker as Plotinus ; 
only, they both drew on the same tradition. From the 4th 
century downwards, however, the influence of Neoplatonism 
on the Oriental theologians was of the utmost importance. 
The church gradually expressed her most peculiar convic- 
tions in dogmas, which were formulated by philosophical 
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methods, but were irreconcilable with Neoplatonism (the 
Christological dogmas) ; and the farther this process went 
the more unrestrainedly did theologians resign themselves 
to the influence of Neoplatonism on all other questions. 
The doctrines of the incarnation, the resurrection of the 
flesh, and the creation of the world in time marked the 
boundary line between the church’s dogmatic and Neo- 
platonism ; in every other respect, theologians and Neo- 
platonists drew so closely together that many of them are 
completely at one. In fact, there were special cases, like 
that of Synesius, in which a speculative reconstruction of 
distinctively Christian doctrines by Christian men was 
winked at. Ifa book does not happen to touch on any of 
the above-mentioned doctrines, it may often be doubtful 
whether the writer is a Christian or a Neoplatonist. In 
ethical precepts, in directions for right living (that is, 
asceticism), the two systems approximate more and more 
closely. But it was here that Neoplatonism finally 
celebrated its greatest triumph. It indoctrinated the 
church with all its mysticism, its mystic exercises, and 
even its magical cultus as taught by Iamblichus. The 
works of the pseudo-Dionysius contain a gnosis in which, 
by means of the teaching of Iamblichus and Proclus, the 
church’s theology is turned into a scholastic mysticism, 
with directions on matters of practice and ritual. And as 
these writings were attributed to Dionysius, the disciple 
of the apostles, the scholastic mysticism which they unfold 
was regarded as an apostolic, not to say a divine, science. 
The influence exercised by these writings, first on the East, 
and then—after the 9th (or 12th) century—on the West, 
cannot be overestimated. It is impossible to enlarge upon 
it here; suffice it to say that the mystical and pietistic 
devotion of our own day, even in the Protestant churches, 
is nourished on works whose ancestry can be traced, 
through a series of intermediate links, to the writings of 
the pseudo-Areopagite. 

In the ancient world there was only one Western 
theologian who came directly under the influence of Neo- 
platonism ; but that one is Augustine, the most important 
of them all. It was through Neoplatonism that Augustine 
got rid of scepticism and the last dregs of Manichzism. 
In the seventh book of his Confessions he has recorded how 
much he owed to the perusal of Neoplatonic works. On 
all the cardinal doctrines—God, matter, the relation of 
God to the world, freedom, and evil—Augustine retained 
the impress of Neoplatonism ; at the same time he is the 
theologian of antiquity who most clearly perceived and 
most fully stated wherein Neoplatonism and Christianity 
differ. The best ever written by any church father on 
this subject is to be found in chaps. ix.-xxi. of the seventh 
book of the Confessions. 

Why Neoplatonism succumbed in the conflict with 
Christianity is a question which the historians have never 
satisfactorily answered. As a rule, the problem is not 
even stated correctly. We have nothing to do here with 
our own private ideal of Christianity, but solely with 
catholic Christianity and catholic theology. These are 
the forces that conquered Neoplatonism, after assimilating 
nearly everything that it contained. Further, we must 
consider the arena in which the victory was won. The 
battlefield was the empire of Constantine and Theodosius. 
It is only when these and all other circumstances of the 
case are duly realized that we have a right to inquire how 
much the essential doctrines of Christianity contributed 
to the victory, and what share must be assigned to the 
organization of the church. 

In medieval theology and philosophy mysticism appears 
as the powerful opponent of rationalistic dogmatism. The 
empirical science of the Renaissance and the two following 
centuries was itself a new development of Platonism and 
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Neoplatonism, as opposed to rationalistic dogmatism, with 
its contempt for experience. Magic, astrology, and 
alchemy—all the outgrowth of Neoplatonism—gave the 
first effectual stimulus to the observation of nature, and 
consequently to natural science, and in this way finally 
extinguished barren rationalism. Thus in the history of 
science Neoplatonism has played a part, and rendered 
services of which Plotinus or Iamblichus or Proclus never 
dreamt. So true is it that sober history is often stranger 
and more capricious than all the marvels of legend and 
romance. 
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NEOPTOLEMUS was the son of Achilles and 
Deidamia, one of the daughters of Lycomedes of Scyros, 
at whose court Achilles was concealed by his mother in 
female attire to keep him away from the Trojan War. 
He was brought to Troy in the last year of the war by 
Ulysses, whom he helped in persuading Philoctetes to come 
from Lemnos to aid the Greeks, and he was one of the 
warriors in the wooden horse. It was he who killed 
Priam during the sack of the city. Apart from these 
Trojan tales, Neoptolemus is a prominent figure in the 
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legends of Epirus and of Delphi. He was the ancestor of 
the Molossian kings, who therefore claimed to be of pure 
Hellenic stock. His grave was at Delphi, and the festival 
in his honour every eighth year is described in the romance 
of Heliodorus as one of the most beautiful ceremonies in 
the Delphic ritual. It was said that he protected the 
temple in the Gaulish invasion. 

NEPAL, NEPAUL or Nipan, is a small independent 
state, situated on the north-eastern frontier of Hindustan. 
It lies between 80° 15’ and 88° 10’ E. long. and 26° 20' 
and 30° 10’ N. lat. Its extreme length is about 525 miles, 
and in breadth it varies from 90 to 140 miles. It is 
bounded on the N. by Tibet; on the E. by Sikhim 
and the British district of Darjeeling; on the S. by 
the British districts of Purniah, Bhagalpur, Darbhanga, 
Muzaffarpur, Champarun, Gorakhpur, and Oudh; and on 
the W. by Kumaon, from which it is separated by the 
Kali river. Its population is estimated by the natives at 
about 5,000,000, the common phrase used by the rulers in 
speaking of popular opinion being, “but what will the 
Bawan [4e, fifty-two] Lakh say to this.” Probably, 
however, this is an exaggerated statement. 
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Nepal consists of two very distinct kinds of land :—(1) 
the terai, or strip of level cultivated and forest land lying 
along the southern border ; and (2) the great mountainous 
tract stretching northwards to Tibet. Along the northern 
frontier stand many of the highest peaks of the Himalayan 
range, such as Diwalgiri (26,861 feet), Mutsiputra and 
Yasa (24,000) Gosam Than (26,000), numerous peaks 
varying from 20,000 to 24,000 feet, Mount Everest 
(29,000), and Kinchinjunga (28,156). In clear weather 
this magnificent snowy range may be seen in an almost 
continuous line from the top of some of the lower ranges 
near Kāthmāndū. South of these are numerous parallel 
lower ranges, varying from 16,000 to 6000 feet in height, 
which are broken up at intervals by cross ranges, thus 
forming a series of glens with a féw hill-girt valleys inter- 
spersed. 


These mountain ranges determine the course of the Rivas. 


rivers, which are divided by the cross ranges into four 
groups. The first of these extends from Kumaon eastward 


as far as Diwalgiri, and consists of the aflluents of the 
Kali, Sarju, Kurnali, Eastern Sàrju, and Rapti, all of which 


erg tn 
SA OENES 


Map of Nepal. 


Ganges. The second group, known to the Nepalese as the 
Sapt Gandaki, rise from the peaks between Diwalgiri and 
Gosāīn Than, and unite at Trebéni Ghat to form the 
Gandak. The third is a group of smaller rivers draining 
the great valley of Nepal, the valleys of Chitlong, 
Banépa, and Panouti, and portions of the terai around the 
Chiriyaghati range of hills. These are the various branches 
of the Bur Gandak, the lesser Ràpti, the Dàgmati, and 
Kumla. East of this again is the fourth group, known to 
the Nepalese as the Sapt Küsi, rising from the peaks 
between Gosain Than and Kinchinjunga, and uniting to 
form the Sàn Küsi, which falls into the Ganges. 

There is thus a natural division of the country into four 
portions. The most western is the country of the Baisi 
(or twenty-two) rajas, and contains the towns of Jumla, 
Doti, and Sulliana. The second is the country of the 
Chaubisi (or twenty-four) rājās, and contains the towns of 
Malebum, Palpa, Gorkha, and Noàkote. The third is the 
district containing Nepal proper, with the capital and many 
large towns to be mentioned afterwards. The fourth is 
the eastern portion of Nepal, comprising the country of the 
Kiratis, and many small towns, such as Khatang and 
Bijapur. 


In a country possessing such a range of altitudes the 
flora and fauna are of course very varied, and the transi- 
tions from those of tropical to those of temperate and 
alpine regions are very rapid. For descriptive purposes, 
Nepal may again be divided into three longitudinal zones. 
These are—(1) the terai and lower ranges of hills up to 
4000 feet in height ; (2) the central ranges and high-lying 
valleys, up to 10,000 feet ; and (3) the alpine region, from 
10,000 to 29,000 feet in height. These zones are not, 
however, sharply defined, as the climate varies according 
to the latitude, the height of intermediate ranges, and the 
depth of the valleys; so that tropical plants and animals 
are sometimes found far in the interior, and the more 
northern species descend along the loftier spurs into tho 
southern zones. 


The low alluvial land of the terai is well adapted for Fira, 


cultivation, and is, so to speak, the granary of Nepal; but 
owing to scantiness of population and other causes the 
greater portion of it consists of swamps, jungles, and 
forests. The productions here are those of British India,— 
consisting of cotton, rice, wheat, pulse, sugar-cane, tobacco, 
opium, indigo, and the fruits and vegetables familiar in 
the plains of India. The forests yield a magnificent 
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supply of sal, sisi, and other valuable forest trees; 
and the jungles abound with acacias, mimosas, cotton 
tree (Bombax), dik (Butea frondosa), large bamboos, 
rattans, palms, and numerous ferns and orchids. On the 
Chiriyaghati range the common Pinus longifolia grows 
freely. Tea can be grown on the borders of this and the 
next zone at a height of from 2000 to 4000 feet. The 
middle zone supplies rice, wheat, maize, barley, oats, 
ginger, turmeric, chillies, potatoes, Cucurbitacex, pinc- 
apples, and many varieties of European fruits, vegetables, 
and flowers. The forests contain tree rhododendrons, 
Pinus longifolia, oaks, chestnuts, walnuts, maples, hill 
bamboos, wild cherry, pear, allies of the tea plant, paper 
plants (Daphne), roses, and many other inhabitants of 
temperate climes, with various orchids, ferns, and wild 
flowers. In thealpine zone exist Coniferæ of many kinds, 
junipers, yew, box, hollies, birch, dwarf rhododendrons, 
and the usual alpine flora. 

The wild animals follow a similar distribution, and the 
following typical species may be mentioned. In the lowest 
zone are found the tiger, leopards, wolves, hyenas, and 
jackals, the elephant and rhinoceros, the gaur (Gaveus 
gaurus), gayal (Gaveus frontalis), wild buffalo or arna, 
many species of deer, and the black bear (Ursus labiatus). 
Among the birds are found the pea-fowl, francolins, wild 
jungle fowl, and the smaller vultures, &c. In the middle 
zone there are leopards the Himalayan black bear (Ursus 
tibetanus), the wild dog, cats of many sorts, squirrels, 
hares, porcupines, the pangolin, and some species of deer 
and antelope. Among the birds are the larger vultures 
and eagles, the fowl pheasants (Gallophasis) chukor, 
hill partridges, &c. In the alpine zone are found the true 
bear (Ursus isabellinus, or brown bear), the yak, musk 
deer, wild goats and sheep, marmots, &c. Among the 
birds are the eagle-vulture (Gypaetus), the blood pheasant 
(Ithaginis cruentus), snow pheasant (Tetraogallus hima- 
layensis), snow partridge (Lerwa nivicola, the horned and 
crested pheasants, &c. Geese, ducks, waders of all sorts, 
and other migratory birds are found in abundance in the 
two lower zones. 

The lowest zone in some directions abounds in fossils ; 
and deposits of lignite, and even of true coal, are met with, 
the latter notably at a spot south of Palpa. The middle 
zone is rich in limestone and marbles, and abounds with 
minerals, such as iron, copper, zinc, lead, and sulphur. 
Copper is found near the surface in many places, and there 
are remains of mines both at Markhu and in the great 
valley of Nepal. Mineral springs, both hot and cold, are 
numerous. Traces of silver, and also of gold, have been 
found in the alpine zone. 

The races occupying Nepal are very numerous. To the 
north, inhabiting the higher mountains and valleys, dwell 
the Bhotiyas or Tibetans. To the west lie the Gurungs 
and Magars. The Murmis, Gorkhàlis, and Newars occupy 
the central parts; and the Kiratis, Limbüs, and Lepchas 
occupy the eastern districts. Besides these there are 
many small tribes residing in the terai and some other 
malarious districts, known as Daris, Bhramus, Kumhas, 
Manjis, &c., but generally classed together by the 
Nepalese as Aoulias, or dwellers in the malarious 
or aoul districts. These are probably descendants of 
immigrants from the lower castes of Hindus, occupying 
the borderlands of the terai. Among the forests of the 
lower eastern region are also to be found some small savage 
tribes, known as Chépangs and Kusiindas. _ 

All the races except the Gorkhalis and Aoulias are of a 
decidedly Mongolian appearance, being generally short and 
robust, and having flat faces, oblique eyes, yellow com- 
plexions, straight black hair, and comparatively hairless 
faces. The Newars, according to the Vamçāvalī or native 


history, trace their descent from the races of Bengal, but 
this is rendered more than doubtful both by their appear- 
ance and language. The Gorkhalis (Gorkhas or Ghoor- 
khas) are descendants of the Brahmans and Rajputs who 
were driven out of Hindustàn by the Moslems, and took 
refuge in the western hilly lands, where they ultimately 
became the dominant race. As a rule they still retain 
traces of their descent in face and figure, though they 
have become much mixed up with the other races by 
intermarriage. 

The Bhotiyas, Newars, Limbüs, Kerātis, and Lepchas are Re. 
all Buddhists, but their religion has become so mixed up ligions. 
with Hinduism that it is now hardly recognizable. The 
Newàrs have entirely abandoned the monastic institutions 
of Buddhism, and have in great measure adopted the rules 
of caste, though even these sit but lightly upon them. 
They burn their dead, eat the flesh of buffaloes, goats, 
sheep, ducks, and fowls, and drink beer and spirits. The 
Górkhàlis, Magars, and Gurungs are Hindus, but the last 
two are by no means strict in the observance of their 
religion, though there are some peculiarities which they 
carefully preserve. Thus, for instance, the Magars will 
eat pork but not buffalo’s flesh, whereas the Gurungs 
eat the buffalo but not the hog. 

The various races have all separate languages, or at Lan- 
least dialects. The Gorkhàlis use Parbatiya, a modern guages. 
dialect of Sanskrit, which is also used by the western 
tribes. The Newars have a distinct language and alphabet, 
or rather alphabets, for three are known to their pandits, 
though only one is now in use. Their language greatly 
resembles the Tibetan, but is now corrupted with many 
Sanskrit words. The Bhotiyas use the Tibetan language 
and alphabet. 

There are no public schools nor provision for education ; Educa- 
but the children of all well-to-do people are taught by the tion. 
family priests or their parents; and some of the higher 
classes send their children to be educated at Patna, 
Benares, or Calcutta, so that many of them speak English 
fluently. The bulk of the labouring classes is quite 
illiterate. 

The modern literature of the country is undeserving of Litera- ` 
notice, being of the most frivolous description ; but Nepal ture. 
is a perfect storehouse of ancient Sanskrit literature, and 
some of the oldest MSS. in that language as yet known to 
scholars have been found there. 

The portion of Nepal, exclusive of the terai, which is Route 

open to Europeans is the “valley of Nepal,” containing into 
the capital of the country, and a few adjacent smaller N@P#- 
valleys. There is only one means of access used by 
Europeans, and this indeed isin general resorted to by the 
natives, as the other routes to the capital are longer and far 
more difficult. The road runs nearly north from Segowli, 
passing through the terai and sal forests, to Bichiakori ; 
then through the beds of mountain streams, through a 
pass in the Chiriyaghati range, and through another sal 
forest, to Hetoura; thence by a wide and good road to 
Bhimphedi at the foot of the Sisaghuri range of hills. 
So far the route is practicable for carts and baggage 
animals, but from this point the road is a mere rugged 
footpath over the mountains, through the Chitlong valley- 
and over the Chandragiri range. The distance from 
Segowli to Kathmandü is 90 miles. 

The valley in extreme length from east to west is about 
20 miles, and in breadth from north to south about 15. 
The surrounding hills vary in height from 6000 to 9720 
feet, the level of the valley itself being about 4500 feet 
above the sea. Tradition has it that Nepal was once a 
lake, and appearances are in favour of this view. It is 
crossed longitudinally by a low limestone range, through 
which the waters have gradually forced a passage, and in 
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like manner the collected rivers have escaped at the south- 
east corner of the valley. The former fissure, at Chowbahal, 
is said to have been made by Vishnu, and the latter by 
Bodhisatwa Manjusri. 

The surface of the valley consists of a series of table- 
lands (tars) and wide beds of streams (kholas), with here 
and there a few well-wooded knolls, generally surmounted 
by temples. P 

There are three principal streams, the Bagmati, Vishnu- 
mati, and Manohra, besides many small tributaries of 
these. All the rivers rise within the valley, except the Bag- 
mati, which springs from the northern side of the Seopüri 
peak, and enters the valley through a ravine at the north- 
east corner. They all unite and pass through a long 
narrow gorge in the limestone range, already mentioned, 
at Chowbahal, and ultimately escape from the valley at 
Kotwaldar. 

There are three large towns, Kathmandi, the capital, 
with some 50,000 inhabitants, Patan with about 30,000, 
and Bhatgaon with 30,000 also. The houses are from two 
to four stories in height, built of brick, and tiled. The 
windows and balconies are of wood, and are elaborately 
carved. There are numerous handsome temples in all 
the towns, the majority of which are pagoda-shaped and 
built of brick, with roofs of copper, which is sometimes 
gilt. The streets are narrow, and they, as well as the 
squares, are all paved with brick or stone. In front of 
the temples generally stand monoliths surmounted by 
figures of Garür, or of the founder, made of brass gilt, 
or sometimes of black stone. Besides these three large 
towns, there are at least twenty smaller towns, and 
numerous villages, all of which possess many temples. 
Some of these, as for instance those of Pashupati, Bodh- 
nàtha, and Symbhunatha, are considered of great sanctity. 
Many thousands of pilgrims come at one festival to 
worship at Pashupati, and it is there that the dying are 
brought to be immersed in the Bagmati, the dead are 
burned, and satis are immolated. 


In Nepal, as in India, the year may be divided into the rainy, 
cold, and hot seasons. The rains begin in June and last till 
October, but the fall is not so heavy or continuous as in the plains 
of Hindustan. The cold season extends from the middle of 
October to the middle of April. During these months the climate 
is delicious. Hoar-frost and thin ice are common in the mornings, 
and the thermometer sometimes falls as low as 25° Fahr., but the 
days are brightand warm. From Christmas to the end of February 
there are occasional showers of rain ; and snow falls on the sur- 
roünding low ranges, butis very rarely seen in the valley itself. 
From April to the beginning of the rains is the hot season, but the 
thermometer seldom reaches 85° in the shade. The result of 
observations extending over many years gives an average mean 
temperature of 60^ Fahr., and an annual rainfall of about 60 inches. 
Violent thunderstorms are not uncommon, and occasionally severe 
earthquakes occur, as in 1833 and 1866, on the former of which 
occasions there were great destruction of houses and loss of life in 
all the large towns. 

Where temples are so numerous (there are 2733 shrines in the 
valley) priests naturally abound, both of the Hindu and Duddhist 
religions. The festivals too are many in number, and in conse- 
quence holidays are incessant. The raj gurü, or high priest, is 
an influential person in the state, a member of council, and has a 
large income from Government lands as well as from the fines for 
offences againstcaste, &c. Many other priests, gurüs and purohits, 
have lands assigned to them, and most of the temples have been 
richly endowed by their founders. Every family of rank has a 
special priest, whose office is hereditary. 

Astrologers are also numerous, and their services are in constant 
request. One cannot build a house, set out on a journey, com- 
mence a war, or even take a dose of physic, withont having an 
auspicious moment selected for him. 

All families of good position have at least one baid, or medical 
man, in constant attendance, and there are also many general 
practitioners. There are no hospitals nor dispensaries, except the 
small one attached to the British residency, which is much fre- 
quented by the poor. The diseases most prevalent in the country 
are rheumatism, chronic dyspepsia, skin diseases, syphilis, goitre, 
and leprosy. In the rains a number of cases of mild intermittent 
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fever, diarrhoea, and dysentery are met with. Fever of a severe 
typhoid type is common in the crowded lanes and dirty villages ; 
and cholera, when it does break out, commits fearful ravages. 
Smallpox is almost always present, in consequence of inoculation 
being greatly resorted to by the Parbatiyas, whilst the Newars 
neither vaccinate nor inoculate. Of late years vaccination has been 
considerably practised by the residency surgeons, especially among 
the Bhotiyas and the children of the higher ranks. 

Much attention is devoted by the Gorkhalis to military matters, 
and the bulk of that race may be said to be soldiers. The standing 
army consists of about 16,000 men, divided into twenty-six regiments 
of infantry and two regiments of artillery. Besides this force there 
is a reserve, consisting of men who have served for a few years and 
taken their discharge, but who in case of necessity can be called 
on again to enter the ranks. The regiments are formed on the 
European system, and similarly drilled and officered. The arms 
are various, from the old flint musket to the most modern breech- 
loading rifle. Each man also carries a bayonet and a kukhri or 
native knife. The followers of some of the petty hill rajas are stil] 
armed with khoras (heavy curved swords) and bows and arrows. 
The cavalry is on a very sinall scale, consisting of only about one 
hundred men, as the country is not suited for horse exercise. The 
artillery, however, is on a larger scale, consisting of two regiments ; 
and there is also an attempt at horse artillery. Of late years four 
mountain batteries drawn by mules have been established. There 
is a large arsenal well provided with supplies of gunpowder and 
military stores. There are extensive workshops too, where cannon 
are cast, and rifles and ammunition of all sorts turned ont in 
large quantities. In the last war with Tibet, in 1854, when the 
resources of the country were strained to the utmost, the field force 
consisted of 27,000 men, with 29,000 partially armed coolies and 
camp followers, and 390,000 unarmed baggage coolies. About 
7000 fighting men only were left to garrison the country. 

While the Gorkhalis are occupied in military affairs, the agricul- 
ture of the valley is carried on by the Newars. The soil is varied 
in character, from light micaceous sand to dense ferruginous clay. 
The whole valley is cultivated and irrigated where practicable, and 
the slopes of the hills are carefully terraced, so that there is little 
grazing ground, and few sheep or cattle are kept. There are some 
mileh cows and buffaloes, which are either stall-fed or grazed in the 
jungles at the foot of the hills. Animals for consumption and sacri- 
fice are all imported, and are consumed as fast as they are brought 
in. Inthe cold season the Bhotiyas bring large flocks of sheep and 
goats laden with bags of borax, salt, and saltpetre. These are sold 
for consumption, except a few tliat are retained to carry back the 
bags. These droves are generally accompanied by ponies and some 
of the large Tibetan dogs. "These dogs are powerful, fierce, shaggy 
animals, about the size of a small Newfoundland dog. Poultry are 
kept and used by the Newárs, especially ducks, the eggs of which 
are in great demand even among the orthodox Hindus. The 
erops grown in the valley consist of rice, both the transplanted and 
the dry-sown or gyah varieties, wheat, pulse, murwah, maize, buck- 
wheat, chillies, radishes, mustard, garlic, onions, ginger, turmeric, 
sugar-cane, potatoes, gronnd nuts, many species of cucumbers and 
pumpkins, &c. Space will not allow a description to be given of 
the modes of cultivating these. Nothing but articles of food is 
allowed to be grown in the valley ; hence its capabilities for pro- 
ducing tea, cotton, and tobacco are unknown. All of these, how- 
ever, are grown in other districts, both in the hills and the terai. 
Large cardamoms are extensively grown at the base of the hills, 
and form an important article of export. The hemp plant 
(Cannabis indica) grows wild, and is used both for manufactur- 
ing purposes and for producing the resinous extract and other 
intoxicating products which are exported. Plants producing 
dyes, such as madder or manjit, are grown in some places; and 
drugs, such as chirata and atees, are collected and exported. The 
better class of soils yields a return of about Rs. 180 per khait, 
and the poorest about Rs. 90 per khait. From some of the finer 
soils as many as three crops of various sorts are obtained annually. 
The land-measures in use are the jàna — 75 square yards, 4 janas=1 
ropni, 25 ropnis—1 khait, or 7500 square yards. 

The Newars are also fond of horticulture. Many European 
fruits, flowers, and vegetables have been introduced during the last 
fifty years, and grow freely. The country is famous for its oranges 
and pine-apples. Flowers are grown and sold for religious purposes, 
and even wild flowers are brought into the market and much 
used by the Newür women in adorning their hair, as well as for 
offerings at the shrines. Many wild fruits are collected and sold 
in the markets. Apples and pears, of English stock, thrive well; 
apricots and plums are good ; peaches and grapes grow freely and 
are of large size, but they scldom ripen before the rains begin, 
when they rot. 
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All the trade and manufactures of the country are in the hands Trade. 


of the Newārs, and a few Kashmiris and natives of Hindustan. 
The trade in European goods is chiefly carried on by the latter, 
whilst the Newars deal in corn, oil, salt, tobacco, and articles of 
domestic manufacture. The trade with India is carried on at 
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numerous marts along the frontier, at each of which a customs 
station is established, and the taxes are collected by a thīkadār, or 
farmer. The Newārs also carry on the trade with Tibet, through a 
colony which has been for many years established at Lhāsa. There 
are two principal routes to Tibet. One of these runs north-east 
from Káthmàndü to the frontier-station of Küti or Nilam, crossing 
the Himalayan range at a height of 14,000 feet ; the other passes 
out of the valley at the north-west corner, and runsat first upwards 
along the main branch of the Gandak, crossing the Himalayas, 
near Kirong, at à height of 9000 feet. All goods on these routes 
are carried on men's backs, except the salt, &c., carried in bags by 
the Bhotiya sheep and goats. The principal imports from Hindu- 
stain are raw cotton, cotton goods, woollen goods, silks and velvets, 
hardware, cutlery, beads, jewels, coral, saddlery, shoes, guns, guu- 
powder, vermilion, indigo, lac, tea, betel-nut, spices, paper, sugar, 
tobacco, oils, sheet copper, goats, cattle, buffaloes; and from 
Tibet, musk, medicines, yaks’ tails, tea, woollen cloth, blankets, 
borax, salt, saltpetre, paper-plant, honey, wax, sheep, goats, yaks, 
ponies, silver, gold. The exports to Hindustan inclnde wax, 
paper-plant, musk, yiks’ tails, medicines, cardamoms, borax, sul- 
phate of copper, brass pots, iron pots, ponies, clephants, hawks, 
hides and horns (buffalo), rice, ghee, oil seeds, red chillies, madder, 
potatoes, oranges; and to Tibet, broad cloth, raw cotton, cotton 
goods, tobacco, sugar, opium, coral, jewels, pearls, spices, betel- 
nut, copper pots, iron pots, and hardware. 

To estimate the exact value of such an extensive trade, passing 
through so many channels, is almost impossible, especially as the 
Nepalese are utterly regardless of statistics. Recent estimates, 
however, value the exports and imports to and from the British 
provinces at £1,686,000 annually ; and the value of those to and 
from Tibet is probably at least half that amount. Duties are levied 
on exports and imports, which will be noticed under the head of 
revenue. 

The Newars are skilful workmen. Their bricks are excellent, and 
so also is their pottery, for which certain towns are famous, such 
as Thémi and Noakote. As carpenters they excel, though the use 
of the large saw is still unknown, and planks are cut with chisel 
and mallet. Some of the wood carvings on the temples and large 
houses are most artistic in design and bold in execution, though 
unfortunately they are too often of a most obscene character. The 
manufactures are few, consisting chiefly of coarse cotton cloths, 
paper made of the inner bark of the paper-plants ( Daphne), bells, 
brass and iron utensils, weapons, and ornaments of gold and silver. 

At one time Nepàl supplied Tibet with its silver coinage, but this 
was abandoned on account of the adulterations introduced by the 
Nepalese. The ancient coins, specimens of which are still to be 
met with, were made by hand.! "The modern coinage is struck by 
machinery, a regular mint having been established by Sir Jung 
Bahadur at Kathmandi. 
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The gold eoinage and the silver rupee are seldom seen, the ordinary 
currency consisting of the copper dams and paisa’, and the móhar 
or half rupee. Besides the machine-made paisa two other kinds are 
in general use. One, the Bhutwaliya paisa, is made at Teusan in 
the Palpa district, and consists of a square lump of pure copper 
with arongh stamp onit. The other, the Lohiya paisa, is also a 
rough square lump of copper, but is much adulterated with iron. 
It is chiefly nsed in the eastern districts. The total coinage in 
1875-76 was—silver mohars, Rs. 214,000; Bhutwaliya paisa, Rs. 
186,000; Lohiya paisa, Rs. 43,000 ; flat paisa, Rs. 123,000. 

However fond the Nepalese may be of asserting their independ- 
ence, there is no doubt that they acknowledge the supremacy of 
China, as they periodically send an embassy with presents to Peking. 
The British too have considerable influence with the Government 
in regard to their foreign relations; but in all matters of domestic 
policy the Nepalese brook no interference, and they are most 
jealous of anything that has a tendency to encroach on their inde- 
pendence. 

Theoretically the government of Nepal is a pure despotism, and 
the raja is paramount. Practically, for the last century, all real 
power has been in the hands of a prime minister and his faction ; 


1 Some of the more antique are valuable to archeologists and historians on 
aceount of the dates and Inscriptions, Specimens have been sent to the British 
Museum, the Fitzwilliam Museum at Cambridge, and to some Continental 
museums, Most of these have been examined by Mr C. Bendall, and deseribed 
in his papers on the subject. 
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and much of the modern history of the country consists of accounts 
of the struggles of the various factions for power. Under the 
prime minister there is a council, consisting of the relations 
of the king, the ràj gurü, the generals, and a few other 
officials known as kàjis and sirdürs, which is consulted on all 
important business, and which forms a court of appeal for disputed 
cases from the courts of law. There are separate civil and criminal 
courts, but the distinction is not always observed, as difficult cases 
are often transferred from one to the other. 

The old sayage code with its ordeals by fire and water, and 
its punishments by mutilation and torture, was abolished by 
Sir Jung Bahadur after his return from England. Treason, 
rebellion, and desertion in time of war are punished by death. 
Bribery and peculation by public servants are punished by 
dismissal from office, and a fine with imprisonment, the 
latter of which may be commuted at the rate of Rs. 5 per 
mensem. Murder and the killing of cows are capital offences. 
Manslaughter and maiming cows are punished by imprison- 
ment for life, and other offences against the person or property 
by imprisonment or fine. Offences against caste are heavily 
punished by fine and imprisonment. In some cases all the 
offender's property is confiscated, and he and his family may even 
be sold as slaves. Slavery is an institution of the country, and 
all families of rank possess many slaves, who are employed in 
domestic and field labour. "They are in general well treated, and 
are carefully protected by law. The price of slaves ranges from 
Rs. 100 to Rs. 200. "There are three large prisons in the valley, 
one for males and two for females. The prisoners are kept in 
irons, and employed in public works of various sorts. They are 
allowed six pice per diem for subsistence at the capital, and five 
pice in other districts. There are no bankruptcy laws, and 
the liability of a debtor descends from father to son. The 
marriage laws are somewhat peculiar. Among the Gorkhàlis 
of course the laws resemble those of other Hindus as regards 
the marriage of widows, polygamy, sati (suttee), &c. An offend- 
ing wife is imprisoned for life, and her paramour, after his 
guilt has been proved before the law courts, is cut down 
in public by the injured husband. The culprit gets a start 
of a few yards and runs for his life. If he escapes he is 
free, but in general he is tripped up by the onlookers and his 
fate is certain, as the husband is entitled to strike thrice with 
his kukhri. Among some of the hill tribes polyandry is still 
praetised, and the Dhotiyas seem to regard the marriage tie with 
perfect indifference. Among the Newars, every girl, while still an 
infant, is married with much ceremony to a bel fruit, which is then 
thrown into some sacred stream. As the fate of the fruit is un- 
known, a Newarin is supposed never to become a widow. At the 
age of puberty a husband is selected, but the woman can at any 
moment divorce herself by placing a betel-nut under her husband's 
pillow and taking her departure. Adultery is therefore but slightly 
punished. The woman is merely divorced, and her paramour has 
to make good to the husband the expenses incurred at the marriage. 
A Newarin on the death of her husband may, if she chooses, become 
a sati, but the privilege is very seldom taken advantage of. 

The revenue of Nepal is about ninety-six lakhs of rupees, t.e., 
£9,600,000. The chief sources of itare the land-tax, customs, mines, 
forests, and monopolies. About 10 per cent. of the terai lands, and 
20 per cent. of the hill lands, are private property. Some lands were 
assigned by the Gorkhali rajas to Bralimans, soldiers, and others, 
and these are untaxed. Others, which were the gifts of the old 
Newar kings, pay from 4 to 8 annas per bigah. All such grants of 
land, however, are subject to a heavy fine on the coronation ofa new 
raja. Land which does not produce rice is lightly taxed, but in the 
valley of Nepal, and wherever rice is grown, the Government tax or 
rent is one half of the produce of the land. Waste lands, when 
brought into cultivation, are rent free for ten years, after which for 
five years the tax is only 4 annas per, bigah, and the cultivator 
receives one-tenth of the cleared land rent free for his life. A con- 
siderable revenue in the shape of royalty is obtained from mines 
of copper, iron, &c. The taxes on merchandise amount to from 12 
to 14 per cent. on the value of the goods carried to and from British 
India, and from 5 to 6 per cent. is charged on goods exported to 
Tibet. The revenue, when collected by the various sübas, is trans- 
mitted under an escort to the Government treasury, and at the end 
of the year the surplusis deposited in the Mal Dhukati, or Govern- 
ment cellars, whence it is never withdrawn except in 
gencies. .A yearly surplus has been accumulating in this manner 
for many years. 

There are three principal eras in use in Nepal. The Samvat 
of Vikramaditya commences fifty-seven years before the Christian 
era, the Sāka era of Salivahana begins seventy-eight years after 
the Christian era, and the Nepalese Samvat dates from October 
880 A.D. The Sri-Harsha and Káligat eras are also sometimes 
used. The measurement of time is regulated by a copper vessel 
with a small hole in the bottom, which is floated on water and 
fills and sinks sixty times a day. Each timeit sinks a gong or 
ghari is struck, in progressive numbers from dawn to noon ; after 
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noon the first ghari struck indieates the number of gharis which 
remain of the day till sunset. Day is considered to begin when the 
tiles on a house ean be counted, or when the hairs on the back of 
a man's hand ean be discerned against the sky. Sixty bipalàs-1 
pala; 60 palis=1 ghari or 24 minutes; 60 gharis — 1 day of 24 hours. 

Nepal and the somewhat similar country of Kashmir are peeuliar 
among the Hindu states of India in possessing an historieal literature. 
The Nepalese Fangavali professes to start from a very early period 
in the Satya Yuga, when the present valley was stilla lake. The 
earlier portion of it is devoted to the Satya and Treta Yugas, 
and contains mythological tales and traditions havirfg reference to 
various sacred localities in the country. During these two Yugas, 
and also the Dwapur Yuga, the Vamcavali deals in round numbers 
of thousands of years. 

In the Pens of the Kali Yuga, the Gupta dynasty is said 
to have been founded by Né-Muni, from whom the country takes 
its name of Nepàl. Lists are then given of the various dynasties, 
with the lengths of the reigns of the rājās. The dynasties 
mentioned are the Gupta, Ahir, Kiràti, Somavanshi, Suryavanshi, 
Thakuri or Rajput, Vaishya Thakuri, second Rajput, and Karna- 
taki dynasties. The country was then invaded by Mukunda- 
sena, and after his expulsion various Vaishya Thakuri dynasties 
are said to have held the throne for a period of 225 years. 
The chronology of the Vamedvalt up to this period is very 
confused and inaeeurate; and, though the accounts of the 
various invasions and internal struggles, mixed up as they are 
with grotesque legends and tales, oe be interesting and amusing, 
they ean hardly be considered authentic. Some of the names 
of the rajas, and the dates of their reigns, have been determined 
by eoins, the colophons of old MSS., and certain inscriptions 
on the temples and aneient buildings. For instanee, Angu- 
varma, of the Thakuri dynasty, reigned about 633 A.D., as he is 
mentioned by the Chinese traveller Hwen Tsang, who visited 
Nepal. His name too is found in an inseription still extant. In 
like manner it is ascertained from MSS. that Rudra-déva- Varma 
was reigning in 1008; Lakshmikama-déva from 1015 to 1040; 
Padma-déva, of the Vaishya Thakuri dynasty, in 1065; Māna- 
déva, of the seeond Rajput dynasty, in 1139; Ananta-Malla, 
1286-1302; Harisinha-deva, 1324; Jayastithi-Malla, 1385-1391. 
Mueh information as to the chronology of the various dynasties 
can be obtained from the catalogue of the Cambridge MSS. eom- 
piled by Mr Cecil Bendall, M.A., and also from his papers on 
the ancient coins of the country. Inseriptions too have been 
edited by Professor Bühler in the Indian Antiquary, vol. ix. 
Detailed lists of the rajás are to be found in Kirkpatrick's Account 
of Nepal, in Hodgson's Essays, Prinsep's papers in the Asiatic 
Society's Journal, and Wright's History of Nepal. 

The records begin to be more aceurate from the time of the in- 
vasion and conquest of the country by Harisinha-déva, the raja 
of Simraungarh, 1324. This rājā was driven from Simraungarh 
by Tughlak Shah of Delhi, but seems to have found little difficulty 
in the conquest of Nepal. There were only four rajas of this 
Ayodhya dynasty, and then the throne was occupied by Jayabhadra- 
Malla, a descendant of Abhaya-Malla, one of the Rajput dynasty, 
who reigned in the 13th eentnry. There were eight rajis of this 
dynasty. The seventh, Jayastithi-Malla, who reigned for forty- 
three years (1386-1429), appears to have done much in forming 
codes of laws, and introducing easte and its rules among the Newàrs. 
In the reign of the eighth raja, Yaksha-Malla, the kingdom was 
divided into four separate states, —namely, Banépa, Bhatgion or 
Bhaktapur, Kantipur or Kàthmàndü, and Lalitipur or Patan. 
There was only one raja of Banépa, who died without issue. The 
Malla dynasty in the other three branches continued in power up 
to the conquest of the country by the Gorkhàlis in 1768. 

The Gorkhalis (Ghorkhas or Ghoorkas) claim descent from the 
rajas of Chitaurgarh, in Rijputana, near Tonk. They were driven 
out of their own country by the vietorious Moslems, and took refuge 
in the hilly districts about Kumaon, whence they gradually pushed 
their way eastwards to Lamjung, Gorkha, Noakote, and ultimately 
to the valley of Nepal, and as far as Sikhim. 

Prithiwi-nariyana Sih came to the throne in 1742. From an 
early period he seems to have devoted all his energies to the con- 
quest of Nepal, but it took him upwards of twenty-five years to 
accomplish his objeet. During the early part of the 18th century 
Nepal was visited by Italian missionaries, who founded a mission 
at Patan, which appears to have been in a flourishing state at the 
time of the Gorkhali invasion. Father Giuseppe has given a short 
account of the conquest in vol. ii. of the Asiatic Hesearches, the 
details of which are fully corroborated by the Vamedavali. Strange 
to say, that work contains no reference whatever to the presence of 
Christians in the country. Prithiwi-naràyana entered Kithmandit 
in 1768, and in the course of the following year also conquered 
Patan and Bhàtgaon. In the final struggle, which took place at 
Bhatgior, Jayaprakasa (the raja of Kāthmāndū) was wounded, and 
shertly afterwards he died at Pashüpati. Ranjit-Malla, the aged 
raja of Bhātrīon, was allowed to retire to Benares, where he ended 
his days. ej Narsinha, the raja of Pātan, was kept in confine- 
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ment till his death. During the latter years of the war Jayaprakisa 
applied to the British for assistance, and a small force, under 
Captain Kinloch, was sent into the terai in 1765, but it was repulsed 
by the Gorkhas. 

Prithiwi-narüyana died in 1774. He left two sons, Pratapa-sinha 
Sah and Bahadur Sah. The former succeeded his father, but died 
in 1777, leaving an infant son, Rana Bahadur Sah. On the death 
of Pratápa-sinha, his brother, who had been in exile, returned to 
Nepal and became regent. The mother of the infant king, how- 
ever, was opposed to him, and he had again to flee to Bettiah, 
where he remained till the death of the rani, when he again 
became regent, and continued so till 1795. During this time the 
Gorkhas were busily annexing all the neighbouring petty states, 
so that in 1790 their territories extended from Bhutan to Kashmir, 
and from Tibet to the British provinces. At length, in 1790, 
they invaded Tibet, and were at first suecessful; but they were 
thus brought into contact with the Chinese, who in 1791 sent a 
large foree to invade Nepal In 1792 the Chinese advanced as 
far as Noakote, and there dictated terms to the Nepalese. 

In 1791 the Gorkhas had entered into a commereial treaty with 
the British, and henee, when hard pressed, they applied for 
assistance against the Chinese to Lord Cornwallis. ln consequence 
of this Colonel Kirkpatrick was despatched to Nepal, and reached 
Noākote in the spring of 1792, but not till after peace had been 
eoneluded. One result of this embassy was the ratification of 
another commercial treaty on 1st Mareh 1792. 

In 1795 Rana Bahidur removed his uncle, Bahadur Sah, from 
the regency, and two years subsequently put him to death. From 
this time up to 1799 the king, who seems to have been insane, per- 
petrated the most barbarous outrages, till at length his conduct 
beeame so intolerable that he was forced to abdicate in favour of 
his son, Girvan-yuddha Vikrama Sah, who was still an infant. 
Rana Bahadur once again recovered the throne in 1804, but was 
assassinated in 1805. 

In October 1801 another treaty was signed by the British and 
Nepalese authorities, and Captain W. D. Knox was appointed 
resident at the Nepalese court, which he reached in April 1802. 
He soon became dissatisfied with the conduct of the Nepalese, and 
he was withdrawn in 1803. From this time the Nepalese carried 
on a system of encroachment and outrage on the frontier, which led 
to a declaration of war by the British in November 1814. At first 
the British attacks were directed against the western portion of the 
Nepalese territory, and under Generals Marly, Wood, and Gillespie 
several disasters were met with. General Gillespie himself was 
killed while leading an assault on a small fort called Kalunga. 
General Ochterlony was more successful, and the Gorkhas were 
driven beyond the Kali river, and began to negotiate for peace. 
Arms, however, were soon taken up again, and Oehterlony, who 
was put in command, in January 1816, advanced directly on the 
eapital in the line of the route that is now in use. He soon fought 
his way as far as Mukwanpiir, and the Nepalese sued for peace. A 
treaty was concluded in Mareh, by which the Nepalese relin- 
quished much of their newly aequired territory, and agreed to 
allow a British residency to be established at Kāthmāndū. In 
November the raja died, and was succeeded by his infant son, 
the reins of government being held by General Bhimaséna Thapa. 

From this time the records for many years furnish little of 
interest except a history of struggles for office between the Thapa 
and Panre factions, and futile attempts at forming combinations 
with other states in Hindustan against the British. 

In 1817 Dr Wallieh visited Nepal, and pursued his botanieal 
researches for a year. 

In 1889 Bhimaséna’s enemies succeeded in driving him from 
power, and he committed suicide, or was murdered, in prison. The 
Kala Panré faction then eame into power, and there were frequent 
grave disputes with the Dritish. War, however, was averted by 
the exertions of the resident, Mr D. H. Hodgson. 

In 1843 Matabar Singh, the nephew of Bhimaséna, returned from 
exile, soon got into favour at court, and, as a necessary conse- 
quenee, speedily effected the destruction of his old enemies the 
Kāla Panrés, who were seized and executed in May 1843. At this 
time mention begins to be made of a nephew of Matabar Singh, 
Jung Bahadur, the eldest of a band of seven brothers, sons of a kaji 
or state official. lle rose rapidly in the army and in favour at the 
court, especially with one of the rinis, who was of a most intrigu- 
ing disposition. In 1844 he was a colonel in the army, and Matabar 
Singh expressed some alarm at his growing influenee to Sir Henry 
(then Major) Lawrenee, the resident at the time. This alarm 
proved well founded, for on the 18th of May 1845 Jung Bahadur 
effected the murder of his uncle, and immediately thereafter, 
with the aid of the rani, took a prominent part in the government. 
After a short but turbulent interval of intrigue, Jung Bahadur 
determined to get rid of his enemies at one fel! swoop, and most 
thoroughly earried out his design by what is known as the Kot 
massacre, on the 15th September 1846. From that time till the 
day of his death Jung Bahadur was in reality the ruler of Nepal. 
His old friend, the intriguing rani, was banished, and all posts of any 


NOGUP-—NE&R 


consequence in the state were filled by Jung, his brothers, and other 
relatives. In 1850, finding himself securely seated in power, Jung 
Bahadur paid a visit to England, which made a great impression on 
his aeute intellect, and ever after he professed and proved himself 
to be a staunch friend of the British. On his return in 1851, he 
at once devoted himself to reforming the administration of the 
country. Every department in the state in turn felt the benefit 
of his resolute will, and, whatever may have been the means by 
which he gained power, it must be allowed that he exercised it so 
as to prove himself the greatest benefactor his country has ever 
possessed. In 1853 a treaty for the extradition of criminals was 
proposed, but it was uot ratified till February 1855, In 1854 the 
Nepalese entered into a war with Tibet, which lasted with varying 
suecess till March 1856, when peace was coneluded on terms very 
favourable to Nepal. 

In June 1857 intelligence of the mutiny of the native troops in 
Hindustan reached Nepal, and produeed much excitement. 
Bahadur, in spite of great opposition, stood firm as a friend of the 
British. On the 26th June 4000 troops were sent off to assist, 
and these rendered good service in the campaign against the 
mutineers. Jung himself followed on the 10th of December, with 
a force of 8000 men, 500 artillerymen and 24 guns, but some- 
what late to be of much use. Many of the mutineers and rebels, 
including the infamous Nina Sahib, took refuge in the Nepalese 
terai, and it was not till the end of 1859 that they were finally 
swept out of the country. The Nana was said to have died of fever 
in the terai, along with several others of the rebel leaders, and it is 


probable that this was the case, although for many years tales were | 


circulated of his being still alive, and of his having been seen in 
various parts of Nepal and British India. His wives and a few 
attendants resided for many years near Rathmandü. 

In return for the aid afforded to the British, Jung Bahadur was 
well rewarded. He was created a G.C. B., and in 1873 a G.C.S.T., 
honours of which he was not a little proud. The troops employed 
received food and pay from the day of leaving Kathmàndü; hand- 
some donations were given to those severely wounded, and to the 
relatives of the killed; great quantities of muskets and rifles were 
presented to the Nepalese Government ; and, to crown all, a large 
portion of the terai was restored to Nepal. This ground contains 
mest valuable sal and sisü forests, and yields a revenue of several 
likhs of rupees yearly. 

From the termination of the mutiny Nepalese history has been 
uneventful The country has been prosperous, and the relations 
with the British have continued to be most friendly. Nevertheless 
the restrictions on commerce, and the prohibitions against 
Europeans entering the country, or travelling beyond certain 
narrow limits, are as rigidly enforced as they were a hundred years 
ago. Sir Jung Bahadur died suddenly in the terai in 1877. In 
spite of all the exertions he had made to bring about a better state 
of things, three of his wives were allowed to immolate themselves 
on his funeral pyre. His brother, Sir Ranadip Singh Bahadur, 
G.C.S.L, succeeded him as prime minister. Shortly after his 
aceession to power a plot was formed against him, but he showed 


himself as prompt to meet such an. emergency as his late brother | 


had been, for nearly forty of the conspirators were seized and 
executed in a summary manner, and others, who eseaped, are 
uow living in exile. 

The rājās of the Gorkhali line in Nepal, with dates of accession, 
are—Prithiwi-naràyana Sah (1768), Pratapa-sinha Sah (1774), Rana 
Bahadur Sah (1777), Girvan-yuddha Vikrama Sih (1799), Rajendra 
Vikrama Sah (1816), Surendra Vikrama Sah (1847), Prithiwi Vir 
Vikrama Sah (1881). (D. WR.) 

NEPHRITE. See JADE. 

NEPOMUK, SrJouwN or. See Jons, vol. xiii. p. 718. 

NEPOS, ConNELIUS, a Roman historian, friend of 
Catullus, Cicero, and Pomponius Atticus, was probably a 
native of Verona. Nothing is known of his life, but he is 
recorded to have written a universal history under the title 
Chranica, letters to Cicero, and other works, especially a 
series of biographies styled De Viris Illustribus. It is one 
of the problems of Latin literature whether or not any of 
these works have been preserved. There is a series of 
biographies, chiefly of Greek generals, first printed at 
Venice in 1471 under the title Æmilii Probi de Vita 
Fxcellentium. Other later editions bear slightly varying 
titles, and add the lives of Catoand Atticus. Many MSS. 
expressly assign the last to Cornelius Nepos, and in 1569 
Lambinus, in a famous edition of the Lives, maintained 
that the whole of them were the work of Nepos. The 
chief argument in favour of this view is founded on the 
language, which is a model of chaste, elegant Latinity. 
The view of Lambinus has been very generally accepted ; 
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| the only question debated is whether all the lives are in 


the original condition, or whether some of them have been 
modified or abridged by /Emilius Probus. The editions 
| of Nepos's Lives are extremely numerous, the book having 
| long been much read in schools. 
NEPOS, Junius, the last but one of the Roman 
| emperors of the West, from 474 to 475, was a nephew 
of that Marcellinus who in the latter half of the 5th 
century had established a semi-independent principality in 
Dalmatia. After the death of Olybrius, on October 23, 
472, the throne of the West remained for some months 
vacant, during which Italy wes abandoned to lawless 
barbarians. On the 5th of March 473, the army, at the 
instigation of Gundobald the Burgundian, who had suc- 
ceeded to the power and authority of his uncle Ricimer, 
raised Glycerius, an obscure officer, to the imperial dignity. 
| Meanwhile Leo I., emperor of the East, was discussing 
with his council the election of a new colleague for the 
Western empire. At length choice was made of Nepos, 
who married a niece of the empress Verina. After con- 
siderable delay he landed in Italy and took Glycerius 
prisoner at Portus at the mouth of the Tiber in 474. 
Glycerius, being compelled to enter the church, was 
appointed bishop of Salona. The only event of the reign 
of Nepos was the inglorious cession to the Visigoths of the 
province of Auvergne. In 475 Orestes, father of Augus- 
tulus, who afterwards was the last emperor of the West, 
raised the standard of revolt and marched against Nepos 
at Ravenna. The emperor fled into Dalmatia, and con- 
tinued to reside at Salona until his assassination by two 
of his own officers in 480. There exists some doubt, 
however, whether his death was, as Gibbon affirms, 
caused by his former rival, the bishop of Salona. 

NEPTUNE, the Roman god of the sea, is probably 
adopted from Greek religion. "The earliest reference to 
his worship is on the occasion when the Sibylline books 
included him among the gods to whom the first lecti- 
sternium was dedicated, 399 s.c. (Livy v. 13). In the poets 
no trait of Neptune occurs that is not directly borrowed 
from the Greek Poseidon. His festival, Neptunalia, was 
eclebrated on July 23, and his temple stood near the Circus 
| Flaminius. His worship was never popular or widespread 
in Rome. The god Portunus was thanked for naval 
victories in earlier times; but Sextus Pompey called him- 
| self son of Neptune, and Agrippa dedicated to Neptune a 
temple in the Campus Martius in honour of the naval 
vietory of Actium. 

NERAC, a town of France, formerly the capital of the 
duchy of Albret, is situated in the department of Lot-et- 
Garonne, on both banks of the Bayse, a navigable tributary 
of the Garonne, 16 miles west-south-west of Agen. It is 
a pretty and flourishing little place of 4803 inhabitants 
(1881; commune 7384), with cloth factories, cork-works, 
and a number of flour-mills; the ruins of its castle are 
entered in the Government list of historical monuments ; 
and in the old royal park (La Garenne) it has one of the 
finest promenades of the south of France. 


' Roman ruins of hot baths, villas, &c., discovered at Nérac in 
| 1831-33 show that the site must have been occupied in the 3d cen- 
‘tury. In 1250 a Benedictine monastery was established, and in 
1306 the lords of Albret expelled the monks and began to build a 
castle for themselves, which gradually grew into an imposing edifice. 
. Here Marguerite d'Angouléme held court as queen of Navarre, aud 
gathered round her the Protestant literati of her time, Beza, 

Marot, &c.; here Henry IV. spent a large part of his youth ; and 

here Catherine de’ Medici in 1579 held a conference with the 

Protestant leaders. The town was dismantled in 1622 by Louis 
| XIII. because it had sided with the Protestant party. 


NERBUDDA (properly NAnBADÁ), one of the great 
rivers of India, traditionally regarded as the boundary 
between Hindustan proper and the Deccan. It rises on 
the summit of Amarkantak hil in Rewah state, in 22° 

XVIL — 44 


346 


41’ N. lat., 89° 41’ E. long., and after a westward course 
of 800 miles through the Central Provinces and Guzerat, 
falls into the sea in 21° 38’ N. lat., 72° 0’ 30" E. long., in 
the Bombay district of Broach. During its passage through 
the Central Provinces several falls interrupt its course, 
the principal of which are a series of glittering cascades 
and rapids for some hundreds of feet down the heights of 
Amarkantak, and the well-known falls of the “Marble 
rocks” 9 miles below Jabalpur. After leaving the Central 
Provinces, the river widens out in the fertile district of 
Broach, with an average breadth of from half a mile to a 
mile. Below Broach city it forms an estuary which is 13 
miles broad where it enters the Gulf of Cambay. The 
Nerbudda is nowhere utilized for irrigation, and navigation 
is confined to the lower section. In the rainy season boats 
of considerable size sail about 60 miles above Broach city. 
Sea-going ships of about 70 tons frequent the port of 
Broach, but they are entirely dependent on the tide. In 
sanctity the Nerbudda ranks only second to the Ganges 
among the rivers of India, and along its whole course are 
special places of pilgrimage. The most meritorious act 
that a pilgrim can perform is to walk from the sea to the 
source of the river and back along the opposite bank. 
This pilgrimage is chiefly undertaken by devotees from 
Guzerat and the Deccan, and takes from one to two years 
to accomplish. 

NEREUS, the old man of the sea, as his name (comp. 
váo, modern Greek vepd, water) denotes, was described in 
Greek legend as full of wisdom and knowledge, friendly to 
men, but requiring compulsion before he reveals to them 
all that he knows. The struggle in which Heracles 
wrestles and overcomes him is a favourite subject of early 
Greek art; Heracles, the representative of toiling active 
man, bends to do his will even the power of the sea, 
GAÀtos yépov. The fifty daughters of Nereus, the Nereids, 
are personifications of the smiling, quiet sea with all the 
gifts which it offers to men. None of the Nereids have 
any individual character except Thetis, Amphitrite, and 
Galatea. Thetis and Amphitrite arethe queen or mistress 
of the sea in the legend of different localities ; Galatea 
is a Sicilian figure, who plays with and deludes her rustic 
lover of the shore, Polyphemus. It is impossible to treat 
in brief of the religious conceptions on which the 
mythology of Nereus is founded, or of the connexion 
between the early representations of Nereus and Heracles 
and similar subjects in pre-Hellenic art. 

NERI, Pame (1515-1595), Filippo Neri, one of the 
most remarkable and individual figures amongst the 
ecclesiastics of the l6th century, was born at Florence, 
July 21, 1515, the youngest child of Francesco Neri, a 
lawyer of that city, and his wife Lucrezia Soldi, a woman 
of higher birth than her husband, and descended from a 
family whose members had held important public offices in 
the time of the republic. They were both devout persons, 
and Francesco was accustomed to intercourse with the 
monastic bodies in Florence, notably with the Dominicans. 
The child was carefully brought up, and displayed from 
infancy a winning, gentle, intelligent, playful, and yct 
obedient disposition, which earned him the title of the 
“good Pippo” (bon Pippo) amongst his young com- 
panions. He received almost his earliest teachings from 
the friars at San Marco, the famous Dominican monastery 
in Florence, and was accustomed in after life to ascribe 
most of his progress to the teaching of two amongst them, 
Zenobio de’ Medici and Servanzio Mini. When he was 
about sixteen years old, a fire destroyed nearly all his 
father’s property, and it became therefore expedient to 
seck some means of recruiting the family fortunes. His 
father’s brother Romolo, a merchant at San Germano, a 
Neapolitan town in the Terra di Lavoro, near the base of 
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Monte Cassino, was wealthy and childless, and to him 
Philip was sent in 1531, to assist him in his business, and 
with the hope that he might inherit his possessions. So 
far as gaining Romolo's confidence and affection, the plan 
was entirely successful, but it was thwarted by Philip's own 
resolve to adopt the ecclesiastical calling, a determination 
at which he arrived in the course of frequent visits to a 
solitary chapel on a rock overlooking the Day of Gaeta. 
In 1533 he left San Germano, and betook himself to 
Rome, where he found shelter, food, and protection in the 
house of a Florentine gentleman named Galeotto Caccia, to 
whose two children he became tutor, continuing in that 
post for several years, and pursuing his own studies 
independently, while also practising habitual austerities, 
and beginning those labours amongst the sick and poor 
which gained him in later life the title of ‘Apostle of 
Rome," besides paying nightly visits for prayer and medita- 
tions to the basilican churches of the city, and to the 
catacombs. In 1538 he entered on that course of home 
mission work which was the distinguishing characteristic 
of his life, and which bears in much of its method a curious 
resemblance to the manner in which Socrates was 
accustomed to sct the Athenians thinking, in that he 
traversed the city, seizing opportunities of entering into 
conversation with persons of all ranks, and of leading 
them on, now with playful irony, now with searching 
questions, and again with words of wise and kindly counsel, 
to consider the topics he desired to set before them. 

In 1548 he founded the celebrated confraternity of the 
Santissima Trinità de’ Pellegrini e de’ Convalescente, 
whose primary objectis to minister to the needs of the 
thousands of poor pilgrims accustomed to flock to Rome, 
especially in years of jubilee, and also to relieve the 
patients discharged from hospitals, but still too weak for 
labour. In 1551 he passed through all the minor orders, 
and was ordained deacon, and finally priest on May 23. He 
settled down, with some companions, at the hospital of San 
Girolamo della Carità, and while there tentatively began, in 
1556, the institute with which his name is more especially 
counected, that of the Oratory, after a plan he had formed 
of proceeding as a missionary to India was abandoned at 
the instance of shrewd advisers, who saw that there was 
abundant work to be done in Rome, and that he was the 
man to do it. The scheme of the Oratory at first was no 
more than a series of evening meetings in his own room, 
at which there were prayers, hymns, readings from 
Scripture, from the fathers, and from the JJartyrology, 
followed by a lecture, or by discussion of some religious 
question proposed for consideration. It afterwards was 
developed further, and the members of the society were 
employed in various kinds of mission work throughout 
Rome, notably in preaching sermons in different churches 
every evening, a wholly novel agency at that time. In 
1564 the Florentines, who regarded themselves as having 
a special claim upon him as their fellow-citizen, requested 
him to leave San Girolamo, and to take the oversight of 
their peculiar church in Rome, San Giovanni dei Fiorentini, 
then newly built. He was at first reluctant, but the pope 
(Pius IV.) was induced to enjoin him to accept, permitting 
him, however, to retain the charge of San Girolamo, where 
the exercises of the Oratory were still kept up. At this 
time the new society included amongst its members Cæsar 
Baronius the ecclesiastical historian, Tarrugi, afterwards 
archbishop of Avignon, and Paravicini, all three subse- 
quently cardinals, and also Gallonius, author of a well- 
known work on the Sufferings of the Martyrs, Ancina, 
Bordoni, and other men of ability and distinction. 

The Florentines, however, built in 1574 a large oratory 
or mission-room for the society contiguous to San 
Giovanni, in order to save them the fatigue of the daily 
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journey to and from San Girolamo, and to provide a more 
convenient place of assembly, and the headquarters were 
transferred thither. As the community grew, and its 
mission work extended, the need of having a church 
entirely its own, and not subject to other claims, as were 
San Girolamo and San Giovanni, made itself felt, and the 
offer of the small parish church of Santa Maria in Vallicella, 
conveniently situated in the middle of Rome, was made and 
accepted. The building, however, as not large enough 
for their purpose, was pulled down, and a splendid church 
erected on the site. It was immediately after taking 
possession of their new quarters that Filippo Neri formally 
organized, under permission of a bull dated July 15, 1575, 
a community of secular priests, entitled the Congregation 
of the Oratory. The new church was consecrated early in 
1577, and the clergy of the new society at once resigned 
the charge of San Giovanni dei Fiorentini, but Neri himself 
did not migrate from San Girolamo till 1583, and then 
only in virtue of an injunction of the pope that he, as the 
superior, should reside at the chief house of his congrega- 
tion. He was at first elected for a term of three years (as 
is usual in modern societies), but in 1587 was nominated 
superior for life. He was, however, entirely free from 
personal ambition, and had no desire to be general over a 
number of dependent houses, so that he desired that all 
congregations formed on his model outside Rome should be 
autonomous, governing themselves, and without endeavour- 
ing to retain control over any new colonies they might 
themselves send out,—a regulation afterwards formally 
confirmed by a brief of Gregory XV. in 1622. Much as 
he mingled with society, and with persons of importance 
in church and state, his single interference in political 
matters was in 1593, when his persuasions induced the 
pope, Clement VIIL, to withdraw the excommunication 
and anathema of Henry IV. of France, and the refusal to 
receive his ambassador, even though the king had formally 
abjured Calvinism. Neri saw that the pope's attitude was 
more than likely to drive Henry to a relapse, and probably 
to rekindle the civil war in France, and directed Baronius, 
then the pope's confessor, to refuse him absolution, and to 
resign his office of confessor, unless he would withdraw the 
anathema. Clement yielded at once, though the whole 
college of cardinals had supported his policy ; and Henry, 
who did not learn the facts till several years afterwards, 
testified lively gratitude for the timely and politic inter- 
vention. Nericontinued in the government of the Oratory 
until his death, which took place on May 26, 1595, in the 
eightieth year of his age. There are many anecdotes told 
of him which attest his possession of a playful humour, 
united with shrewd mother-wit, often urging him to acts 
with a ludicrous aspect, but which were well calculated to 
serve his purpose of divesting religion of the hyper- 
professional garb it wore in his day, and bringing it within 
the area of ordinary lay experience. This, rather than 
the atmosphere of supernaturalism with which he is 
surrounded in the various biographies of him which have 
appeared, and that to a much greater degree than is 
common in similar writings, is the true key to his popu- 
larity, and to the fact that his name figures often in the 
folk-lore of the Roman poor, whom he loved so well and 
served so long. He was beatified by Paul V. in 1600, and 
canonized by Gregory XV. in 1622, 

‘Practical commonplaceness," to cite the words of Frederick 
William Faber in his panegyric of Philip Neri, was the special mark 
which distinguishes his form of ascetic piety from the types 
accredited before his day. ‘‘He looked like other men . . . . he 
was emphatically a modern gentleman, of scrupulous courtesy, sport- 
ive gaiety, acquainted with what was going on in the world, taking 
a real interest in it, giving and getting information, very neatly 
dressed, with a shrewd common sense sae alive about him, in a 


modern room with modern furniture, plain, it is true, but with 
no marks of poverty about it,—in a word, with all the ease, the 
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gracefulness, the polish of a modern gentleman of good birth, 
considerable accomplishments, and a very various information." 
Accordingly, he was ready to meet the needs of his day to an 
extent and in a manner which even the versatile Jesuits, who 
much desired to enlist him in their company, did not rival; and, 
though an Italian priest and head of a new religious order, his 
genius was entirely unmonastie and unmedizval ; he was the active 
promoter of vernacular services, frequent and popular preaching, 
unconventional prayer, and unsystematized, albeit fervent, private 
subjective devotion. 

Philip Neri was not a reformer, save in the sense that in the 
active discharge of pastoral work he laboured to reform individuals. 
He had no difficulties in respect of the teaching and practice of his 
church, being in truth an ardent Ultramontane in doctrine, as was 
all but inevitable in his time and circumstances, and his great 
merit was the instinctive tact which showed him that the system 
of monasticism could never be the leaven of secular life, but that 
something more homely, simple, and everyday in character was 
needed for the new time. 

Accordingly, the institute he founded is of the least conventional 
nature, rather resembling a residential clerical club than a 
monastery of the older type, and its rules would have appeared 
incredibly lax, nay, its religious character almost doubtful, to a 
Bruno, a Stephen Harding, a Francis, or a Dominic. It admits 
only priests aged at least thirty-six, or ecclesiastics who have 
completed their studies, and are ready for ordination. The mem- 
bers live in community, and each pays his own expenses, having 
the usufruct of his private means,—a startling innovation on the 
monastic vow of poverty. They have indecd a common table, but 
it is kept up precisely as a regimental mess, by monthly payments 
from each member. Nothing is provided by the society except the 
bare lodging, and the fees of a visiting physician. Everything else 
—clothing, books, furniture, medicines—must be defrayed at the 
private charges of cach member. There are no vows, and every 
member of the society is at liberty to withdraw when he pleases, 
and to take his property with him. The government, strikingly 
unlike the Jesuit autocracy, is of a republican form; and the 
superior, though first in honour, has to take his turn in discharging 
all the duties which come to each priest of the society in the order 
of his seniority, including that of waiting at table, which is not 
entrusted in the Oratory to lay brothers, according to the practice 
in most other communities. Four deputies assist the superior in 
the government, and all public acts are decided by a majority of 
votes of the wholecongregation, in which the superior has no casting 
voice. To be chosen superior, fifteen years of membership are 
requisite as a qualification, and the office is tenable, as all the 
others, for but three years at a time. No one can vote till he has 
been three years in the society ; the deliberative voice is not 
obtained before the eleventh year. Each house can call its superior 
to account, can depose, and can restore him, without appeal to any 
external authority, although the bishop of the diocese in which any 
house of the Oratory is established is its ordinary and immediate 
superior, though without power to interfere with the rule. Their 
churches are non-parochial, and they can perform such rites as 
baptisms, marriages, &c., only by permission of the parish 
priest, who is entitled to receive all fees due in respect of these 
ministrations. The Oratory chiefly spread in Italy, but a branch 
established in Paris by Cardinal de Bérulle in 1611 had a great 
success and a distinguished history. It fell in the crash of 
the Revolution, but was revived by Péro Pététot, curó of St Roch, 
in 1852 ; while an English house, founded in 1847, is celebrated as 
the place at which Cardinal Newman fixed his abode after his 
submission to the Roman Catholic Church. The society has never 
thriven in Germany, though a few houses have been founded there, 
in Munich and Vienna. 


Authorities, —Marciano, Memorie isloriche della Congregazione dell Oratorio, 
5 vols. folio, Naples, 1693-1702; Baecl, Life of Saint Philip Neri, translated by 
Faber, 2 vols, Svo, London, 1847; Crispino, La Scuola di San Filippo Neri, 8vo, 
Naples, 1675; Faber, Spirit and Genius of St Philip Neri, 8vo, London, 1850; 
Agnelii, Excellencies of the Oratory of St Philip Neri, translated by F. A. 
Antrobus, London, 1881; articles by F. Theiner in Wetzer und Welte's Kirchen- 
lexicon, and by Reuchlin in Herzog's Real-Encyklopádie. (R. F. L.) 


NERO (37-68 4.p.), Roman emperor, the only child of 
Cn. Domitius Ahenobarbus and the younger Agrippina, 
was born at Antium on December 15, 37 A.D., nine months 
after the death of the emperor Tiberius. Though on both 
his father's and his mother's side he came of the blood of 
Augustus, and the astrologers are said to have predicted 
that he would one day be emperor, the circumstances of 
his early life gave little presage of his future eminence. 
His father Domitius, at best a violent, pleasure-seeking 
noble, died when Nero was scarcely three years old. In 
the previous year (39 A.D.) his mother had been banished 
by order of her brother the emperor Caligula on a charge 
of treasonable conspiracy, and Nero, thus early deprived 
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of both parents, found a bare shelter in the house of his 
aunt Domitia, where two slaves, a barber and a dancer, 
commenced the training of the future emperor. With the 
death of Caligula in 41 A.D. his prospects improved, for 
Agrippina was recalled from exile by her uncle, the new 
emperor Claudius, and resumed the charge of her young son. 
Nero’s history during the next thirteen years is summed up 
in the determined struggle carried on by his mother to 
win for him the throne which it had been predicted should 
be his. The fight was a hard one. Messalina, Claudius's 
wife, was all powerful with her husband, and her son 
Britannieus was by common consent regarded as the next 
in succession. But on the other hand Claudius was weak 
and easily led, and Agrippina daringly aspired to supplant 
Messalina in his affections. To outweigh Britannicus’s 
claims as the son of the reigning emperor, she relied on the 
double prestige which attached to her own son, as being 
at once the grandson of the popular favourite Germanicus 
and the lineal descendant of Augustus himself. Above all, 
she may well have put confidence in her own great 
abilities, indomitable will, and untiring energy, and in 
her readiness to sacrifice everything, even her personal 
honour, for the attainment of the end she had in view. 
Her first decisive success was gained in 48 by the dis- 
grace and execution of Messalina. In 49 followed her 
own marriage with her uncle Claudius, and her recognition 
as his consort in the government of theempire.! She now 
freely used her ascendency to advance the interests of her 
son. The Roman populace already looked with favour 
on the grandson of Germanicus, but in 50 his claims 
obtained a more formal recognition from Claudius him- 
self, and the young Domitius was adopted by the emperor 
under the title of Nero Claudius Cæsar Drusus Germanicus.? 
Agrippina’s next step was to provide for her son the train- 
ing needed to fit him for the brilliant future which seemed 
opening before him. The philosopher L. Annzeus Seneca 
was recalled from exile and appointed tutor to the 
young prince. On December 15, 51, Nero completed his 
fourteenth year, and Agrippina, in view of Claudius's 
failing health, determined to delay no longer his adoption 
of the toga virilis. The occasion was celebrated in a 
manner which seemed to place Nero’s prospects of succes- 
sion beyond the reach of doubt. He was introduced to the 
senate by Claudius himself. The proconsular imperium 
and the title of “ princeps juventutis" were conferred upon 
him.? He was specially admitted as an extraordinary 
member of the great priestly colleges, and his name was 
included by the Arval Brethren in their prayers for the 
safety of the emperor and his house. Largesses and dona- 
tions delighted the populace and the soldiery, and at the 
games in the circus Nero's appearance in triumphal dress 
contrasted significantly with the simple toga praetexta worn 
by Britannicus. During the next two years Agrippina 
followed up this great success with her usual energy. 
Britannicus’s leading partisans were banished or put to 
death, and the all-important command of the pretorian 
guard was transferred to Afranius Burrus, formerly a tutor 
of Nero’s, and devoted to his service. Nero himself was 
put prominently forward whenever occasion offered. The 
petitions addressed to the senate by the town of Bononia 
and by the communities of Rhodes and Ilium were grace- 
fully supported by him in Latin and Greek speeches, and 
during Claudius’s absence in 52 at the Latin festival it 
was Nero who, as prefect of the city, administered justice 
in the forum to crowds of suitors. Early in 53 his 
marriage with Claudius's daughter, the ill-fated Octavia, 
drew still closer the ties which connected him with the 
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imperial house, and now nothing but Claudius’s death 
seemed wanting to secure his final triumph. This event, 
which could not in the course of nature be long delayed, 
Agrippina determined to hasten, and the absence, through 
illness, of the emperor’s trusted freedman Narcissus, 
favoured her schemes. On October 13, 54, Claudius died, 
poisoned, as all our authorities declare, by the orders of 
his unscrupulous wife. For some hours the fact of his 
death was concealed, but at noon the gates of the palace 
were thrown open, and Nero was presented to the soldiers 
on guard as their new sovereign. From the steps of the 
palace he proceeded to the prætorian camp to receive the 
salutations of the troops, and thence to the senate-house, 
where he was fully and promptly invested with all the 
honours, titles, and powers of emperor.* 

Agrippina's bold stroke had been completely successful. 
Its suddenness had disarmed opposition: only a few voices 
were raised for Britannicus ; nor is there any doubt that 
Rome was prepared to welcome the new emperor with 
genuine enthusiasm. To his descent from Germanicus and 
from Augustus he owed a prestige which was strengthened 
by the general belief in his own good qualities. He was 
young, generous, and genial His abilities, really consider- 
able, were skilfully assisted and magnified by Seneca's ready 
dexterity, while the existence of his worse qualities—his 
childish vanity, ungovernable selfishness, and savage temper 
—was as yet unsuspected by all but those immediately 
about him. His first acts confirmed the favourable impres- 
sions thus produced. With graceful modesty he declined 
the venerable title of “pater patrie." The memory of 
Claudius, and that of his own father Domitius were duly 
honoured. The senate listened with delight to his promises 
to rule according to the maxims of Augustus, and to avoid 
the errors and abuses which had multiplied under the rule 
at once lax and arbitrary of his predecessor, while his un- 
failing clemency, liberality, and affability were the talk of 
Rome. Much no doubt of the credit of all this is due to 
Seneca, and his faithful ally Burrus. Seneca had seen from 
the first that the real danger with Nero lay in the savage 
vehemence of his passions, and he made it his chief aim to 
stave off by every means in his power the dreaded outbreak 
of “the wild beast” element in his pupil's nature. He 
indulged him to the full in all his tastes, smoothed away 
opposition, and, while relieving him as far as possible of 
the more irksome duties of government, gave him every 
facility for easily winning the applause he craved for by 
acts of generosity which cost him little. Nor is it certain 
that any other policy would have succeeded better with a 
nature like Nero's, which had never known training or 
restraint, and now revelled with childish delight in the 
consciousness of absolute power. Provided only that the 
wild beast did not taste blood, it mattered little if respectable 
society was scandalized at the sight of an emperor whose 
chief delight was in pursuits hitherto left to Greek slaves 
and freedmen. At any rate the policy succeeded for the 
time. During the first five years of his reign, the golden 
“quinquennium Neronis" little occurred to damp the 
hopes excited by his behaviour on succeeding to the throne. 
His clemency of temper was unabated. His promises of 
constitutional moderation were amply fulfilled, and the 
senate found itself free to discuss and even to decide 
important administrative questions. Abuses were remedied, 
the provincials protected from oppression, and the burdens 
of taxation lightened. On the frontiers, thanks chiefly to 
Corbulo’s energy and skill, no disaster occurred serious 
enough to shake the general confidence in the government, 
and even the murder of Britannicus seems to have been 
easily pardoned at the time as a necessary measure of self- 
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defence. But Seneca’s fears of what the consequences 
would be, should Nero's sleeping passions once be roused, 
were fully verified by the result, and he seems to have seen 
all along from what quarter danger was to be apprehended. 
Agrippina’s imperious temper and insatiable love of power 
made it certain that she would not willingly abandon her 
ascendency over her son, and it was scarcely less certain that 
her efforts to retain it would bring her into collision with 
his ungovernable self-will. At the same time the success 
of Seneca’s own management of Nero largely depended on 
his being able gradually to emancipate the emperor from 
his mother’s control. During the first few months of 
Nero’s reign the chances of such an emancipation seemed 
remote, for he not only treated his mother with elaborate 
respect, but consulted her on all affairs of state. In 55, 
however, Seneca found a powerful ally in Nero’s passion for 
the beautiful freedwoman Acte, a passion which he deliber- 
ately encouraged for his own purposes. <Agrippina’s in- 
jured pride provoked her to angry remonstrances, which 
served only to irritate her wayward son, and the caresses 
by which she endeavoured to repair her mistake equally 
failed in their object. Furious at her discomfiture, she 
rashly tried intimidation, and threatened to espouse the 
cause of the injured Britannicus. But her threats only 
served to show that her son, if once his will was crossed, 
or his fears aroused, could be as unscrupulous and head- 
strong as his mother. Britannicus was poisoned as he sat at 
table. Agrippina, however, still persisted. She attempted 
to win over Nero's neglected wife Octavia, and to form a 
party of her own within the court. Nero replied by dis- 
missing her guards, and placing herself in a sort of 
honourable confinement.! This second defeat seems to 
have decided Agrippina to acquiesce in her deposition from 
the leading position she had filled since 49. During nearly 
three years she disappears from the history, and with her 
retirement things again for the time went smoothly. In 
58, however, fresh cause for anxiety appeared. For the 
second time Nero was enslaved by the charms of a 
mistress. But Poppwa Sabina, the new favourite, was a 
woman of a very different stamp from her predecessor. 
High-born, wealthy, and accomplished, she had no mind 
to be merely the emperor’s plaything. She was resolved 
to be his wife, and with consummate skill she set herself 
at once to remove the obstacles which stood in her way. 
Her first object was the final ruin of Agrippina. By 
taunts and caresses she drove her weak and passionate 
lover into a frenzy of fear and baulked desire. She taught 
him easily enough to hate and dislike his mother as an 
irksome check on his freedom of action, and as dangerous 
to his personal safety. To get rid of her, no matter how, 
became his one object, and the diabolical ingenuity of 
Anicetus, a freedman, and now prefect of the fleet at 
Misenum, devised a means of doing so without unnecessary 
scandal. Agrippina was invited to Baiz, and after an 
affectionate reception by her son, was conducted on board 
a vessel so constructed as, at a given signal, to fall to 
pieces and precipitate its passengers into the waters of the 
lake. But the mancenvre failed. Agrippina saved herself 
by swimming to the shore, and at once wrote to her son, 
announcing her escape, and affecting entire ignorance of 
the plot against her. The news filled Nero with conster- 
nation, but once again Anicetus came to his rescue. A 
body of soldiers under his command surrounded Agrippina's 
villa, and murdered her in her own chamber.? "The deed 
done, Nero was for the moment horrorstruck at the 
enormity of the crime, and terrified at its possible conse- 
quences to himself. But a six months’ residence in 
Campania, and the congratulations which poured in upon 
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him frora the neighbouring towns, where the report had 
been officially spread that Agrippina had fallen a victim 
to her own treacherous designs upon the emperor’s life, 
gradually restored his courage. In September 59 he 
re-entered Rome amid universal rejoicing, fully resolved 
upon enjoying his dearly bought freedom. A prolonged 
carnival followed, in which Nero revelled in the public 
gratification of the tastes which he had hitherto ventured 
to indulge only in comparative privacy. Chariot races, 
musical and dramatic exhibitions, games in the Greek 
fashion, rapidly succeeded each other. In all the emperor 
was a prominent figure, and the fashionable world of Rome, 
willingly or unwillingly, followed the imperial example. 
These revels, however, extravagant as they were, at least 
involved no bloodshed, and were humanizing and civilized 
compared with the orthodox Roman gladiatorial shows. A 
far more serious result of the death of Agrippina was the 
growing influence over Nero of Poppa and her friends; 
and in 62 their influence was fatally strengthened by the 
removal of the trusty advisers who had hitherto stood by 
the emperor's side. Burrus died early in that year, it was 
said from the effects of poison, and his death was imme- 
diately followed by the retirement of Seneca from a position 
which he felt to be nolongertenable. Their place was filled 
by Poppæa,and by the infamous Tigellinus, whose sympathy 
with Nero's sensual tastes had gained him the command of 
the pretorian guards in succession to Burrus. The two 
now set themselves to attain a complete mastery over the 
emperor. The haunting fear of conspiracy, which had 
unnerved stronger Cæsars before him, was skilfully used 
to direct Nero’s fierce suspicions against possible opponents. 
Cornelius Sulla, who had been banished to Massilia in 
58, was put to death on the ground that his residence in 
Gaul was likely to arouse disaffection in that province, and 
a similar charge proved fatal to Rubellius Plautus, who 
had for two years been living in retirement in Asia.” 
Nero's taste for blood thus whetted, a more illustrious 
victim was next found in the person of the unhappy 
Octavia. At the instigation of Poppza she was first 
divorced and then banished to the island of Pandateria, 
where a few days later she was barbarously murdered. 
Poppa’s triumph was now complete. She was formally 
married to Nero; her head appeared on the coins side by 
side with his; and her statues were erected in the public 
places of Rome. 

This series of crimes, in spite of the unvarying applause 
which still greeted all Nero’s acts, had excited gloomy 
forebodings of coming evil, and the general uneasiness was 
increased by the events which followed. In 63 the partial 
destruction of Pompeii by an earthquake, and the news of 
the evacuation of Armenia by the Roman legions, seemed 
to confirm the belief that the blessing of the gods was no 
longer with the emperor. A far deeper and more last- 
ing impression was produced by the great fire in Rome, 
an event which more than almost any other has thrown a 
lurid light round Nero’s reign. The fire broke out on the 
night of July 18, 64, among the wooden booths at the 
south-east end of the Circus Maximus. Thence in one 
direction it rapidly spread over the Palatine and Velia up 
to the low cliffs of the Esquiline, and in another it laid 
waste the Aventine, the Forum Boarium, and Velabrum 
till it reached the Tiber and the solid barrier of the Servian 
wall. After burning fiercely for six days, and when its 
fury seemed to have exhausted itself, it suddenly started 
afresh in the northern quarter of the city, and desolated 
the two regions of the Circus Flaminius and the Via Lata. 
By the time that it was finally quenched only four of the 
fourteen regiones remained untouched ; three had been 
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utterly destroyed, and seven reduced to ruins. The con- 
flagration is said by all authorities later than Tacitus to 
have been deliberately caused by Nero himself! But 
Tacitus, though he mentions rumours to that effect, 
declares that its origin was uncertain, and his descrip- 
tion of Nero's energetic conduct at the time justifies us in 
acquitting the emperor of so reckless a piece of incendiar- 
ism. By Nero’s orders, the open spaces in the Campus 
Martius were utilized to give shelter to the homeless 
crowds, provisions were brought up from Ostia, and the 
price of corn lowered. In rebuilding the city every pre- 
caution was taken against the recurrence of such a calamity. 
Broad regular streets replaced the narrow winding alleys. 
The new houses were limited in height, built partly of 
hard stone, and protected by open spaces and colonnades. 
The water supply, lastly, was carefully regulated. But 
there is nevertheless no doubt that this great disaster 
told against Nero in the popular mind. It was regarded 
as a direct manifestation of the wrath of the gods, even 
by those who did not share the current suspicions of 
the emperor's guilt. This impression no religious cere- 
monies, nor even the execution of a number of Christians, 
hastily pitched upon as convenient scapegoats, could 
altogether dispel. Nero, however, undeterred by fore- 
bodings and rumours, proceeded with the congenial work 
of repairing the damage inflicted by the flames. In addi- 
tion to the rebuilding of the streets, he gratified his love 
of magnificence by the erection of a splendid palace for 
himself. The wonders of his “golden house” were 
remembered and talked of long after its partial demolition 
by Vespasian. It stretched from the Palatine across the 
low ground, afterwards occupied by the Colosseum, to the 
Esquiline. Its walls blazed with gold and precious stones; 
masterpieces of art from Greece adorned its walls; but 
most marvellous of all were the grounds in which it stood, 
with their meadows and lakes, their shady woods, and 
their distant views. To defray the enormous cost, Italy 
and the provinces, says Tacitus, were ransacked, and in 
Asia and Achaia especially the rapacity of the imperial 
commissioners recalled the days of Mummiusand of Sulla.? 
It was the first occasion on which the provincials had 
suffered from Nero’s rule, and the discontent it caused 
helped to weaken his hold over them at the very moment 
when the growing discontent in Rome was gathering to a 
head. For early in 65 Nero was panic-stricken amid his 
. pleasures by the discovery of a formidable conspiracy 
against his life and rule. Such conspiracies, prompted 
partly by the ambition of powerful nobles and partly by 
their personal fears, had been of frequent occurrence in the 
history of the Cæsars, and now Nero’s recent excesses, and 
his declining popularity, seemed to promise well for the 
success of the plot. Among the conspirators were many 
who held important posts, or belonged to the innermost 
circle of Nero’s friends, such as Fænius Rufus, Tigellinus’s 
colleague in the prefecture of the pretorian guards, 
Plautius Lateranus, one of the consuls elect, the poet 
Lucan, and, lastly, not a few of the tribunes and centurions 
of the preetorian guard itself. Their chosen leader, whom 
they destined to succeed Nero, was C. Calpurnius Piso, a 
handsome, wealthy, and popular noble, and a boon com- 
panion of Nero himself. The plan was that Nero should 
be murdered when he appeared as usual at the games in 
the circus, but the design was frustrated by the treachery 
of a freedman Milichus, who, tempted by the hope of a 
large reward, disclosed the whole plot to the emperor. In 
à frenzy of sudden terror Nero struck right and left among 
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the ranks of the conspirators. Piso was put to death in 
his own house; and his fall was rapidly followed by the 
execution of Fænius Rufus, Lucan, and many of their less 
prominent accomplices. Even Seneca himself, though 
there seems to have been no evidence of his complicity, 
could not escape the frantic suspiciousness of the emperor, 
stimulated as it may have been in his case by the jealousy 
of Tigellinus and Poppzea. The order for his death reached 
him in his country house near Rome, and he met his fate 
with dignity and courage. For the moment Nero felt 
safe; but, though largesses and thanksgivings celebrated 
the suppression of the conspiracy, and the dazzling round 
of games and shows was renewed with even increased 
splendour, the effects of the shock were visible in the long 
and dreary list of victims who during the next few months 
were sacrificed to his restless fears and savage resentment. 
Conspicuous among them was Pætus Thrasea, whose 
irreconcilabie non-conformity and unbending virtue had 
long made him distasteful to Nero, and who was now 
suspected, possibly with reason, of sympathy with the con- 
spirators. The death of Poppa in the autumn of 65 was 
probably not lamented by any one but her husband, but 
the general gloom was deepened by a pestilence, caused, it 
seems, by the overcrowding at the time of the fire, which 
decimated the population of the capital. Early, however, 
in the summer of 66, the visit of the Parthian prince 
Tiridates to Italy seemed to shed a ray of light over the in- 
creasing darkness of Nero’s last years. Corbulo had settled 
matters satisfactorily in Armenia, The Parthians were grati- 
fied by the elevation to the Armenian throne of their king’s 
brother, and Tiridates, in return, consented to receive his 
crown from the hands of the Roman emperor. In royal 
state he travelled to Italy, and at Rome the ceremony of 
investiture was performed with the utmost splendour. 
Delighted with this tribute to his greatness, Nero for a 
moment dreamt of rivalling Alexander, and winning fame 
as a conqueror. Expeditions were talked of to the shores 
of the Caspian Sea and against the remote Ethiopians, but 
Nero was no soldier, and he quickly turned to a more 
congenial field for triumph. He had long panted for an 
opportunity of displaying his varied artistic gifts before a 
worthier and more sympathetic audience than could be 
found in Rome. With this view he had already, in 64, 
appeared on the stage before the half-Greek public of 
Naples. But his mind was now set on challenging the 
applause of the Greeks themselves in the ancient home of 
art. Towards the end of 66 he arrived in Greece, 
accompanied by a motley following of soldiers, courtiers, 
musicians, and dancers, determined to forget for a time 
Rome and the irksome affairs of Rome with its conspiracies 
and intrigues. No episode in Nero’s reign has afforded 
such plentiful material for the imagination of subsequent 
writers as his visit to Greece; but, when every allowance 
is made for exaggeration and sheer invention, it must still 
be confessed that the spectacle presented was unique.’ 
The emperor appeared there professedly as merely an 
enthusiastic worshipper of Greek art, and a humble 
candidate for the suffrages of Greek judges. At each of 
the great festivals, which to please him were for once 
crowded into a single year, he entered in regular form for 
the various competitions, scrupulously conformed to the 
tradition and rules of the arena, and awaited in nervous 
suspense the verdict of the umpires. The dexterous 
Greeks, flattered by his genuine enthusiasm, humoured 
him to the top of his bent. Everywhere the imperial 
competitor was victorious. Crowns were showered upon 
him, and crowded audiences importuned him to display 
his talents. The delighted emperor protested that only 
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the Greeks were fit to hear him, and their ready com- 
plaisance was rewarded when he left by the bestowal of 
immunity from the land tax on the whole provinee, and 
the gift of the Roman franchise to his appreciative judges, 
while as a more splendid and lasting memorial of his visit, 
he planned and actually commenced the cutting of a eanal 
through the Isthmus of Corinth. If we may believe 
report, Nero found time in the intervals of his artistic 
triumphs for more vicious excesses. The stories of his 
moek marriage with Sporus, his execution of wealthy 
Greeks for the sake of their money, and his wholesale 
plundering of the temples were evidently part of the 
accepted tradition about him in the time of Suetonius, and 
are at least credible. Far more certainly true is his 
ungrateful treatment of Domitius Corbulo, who, when he 
landed at Cenehrez, fresh from his successes in Armenia, 
was met by an order for his instant execution, and at once 
put an end to his own life. 

But while Nero was revelling in Greece the dissatisfac- 
tion with his rule, and the fear and abhorrence excited by 
his crimes, were rapidly taking the shape of a resolute 
determination to get rid of him. That movements in this 
direetion were on foot in Rome may be safely inferred 
from the urgeney with whieh the imperial freedman Felius 
insisted upon Nero’s return to Italy; but far more serious 
than any amount of intrigue in Rome was the disaffection 
which now showed itself in the rich and warlike provinces 
of the west. In northern Gaul, early in 68, the standard 
of revolt was raised by Julius Vindex, governor of Gallia 
Lugdunensis, and himself the head of an ancient and noble 
Celtie family. South of the Pyrenees, P. Sulpicius Galba, 
governor of Hispania Tarraconensis, and Popp:ea's former 
husband, Marcus Salvius Otho, governor of Lusitania, 
followed Vindex's example. At first, however, fortune 
seemed to favour Nero. It is very probable that Vindex 
had other aims in view than the deposition of Nero and 
the substitution of a fresh emperor in his place, and that 
the liberation of northern Gaul from Roman rule was part 
of his plan.! If this was so, it is easy to understand both 
the enthusiasm with whieh the chiefs of northern Gaul 
rallied to the standard of a leader belonging to their own 
race, and the opposition which Vindex encountered from 
the Roman colony of Lugdunum, and from the Roman 
legions on the Rhine. For it is eertain that the latter at 
any rate were not animated by loyalty to Nero. "They 
encountered Vindex and his Celtie levies at Vesontium 
(Besançon), and in the battle whieh followed Vindex was 
defeated and slain. But the next step of the victorious 
legionaries was to break the statues of Nero and offer the 
imperial purple to their own eommander Verginius Rufus ; 
and the latter, though he declined their offer, appealed to 
them to declare for the senate and people of Rome. 
Meanwhile in Spain Galba had been saluted imperator by 
his legions, had aecepted the title, and was already on his 
mareh towards Italy. On the road the news met him that 
Vindex had been erushed by the army of the Rhine, and 
for the moment he resolved to abandon his attempt in 
despair, and even thought of suieide. Had Nero acted 
with energy he might still have checked the revolt. But 
he did nothing. He had reluctantly left Greece early in 
68, but returned to Italy only to renew his revels. When 
on March 19 the news reaehed him at Naples of the rising 
in Gaul, he allowed a week to elapse before he could tear 
himself away from his pleasures. When he did at last 
re-enter Rome, he contented himself with the empty form 
of proscribing Vindex, and setting a price on his head. 
In April the announcement that Spain also had revolted, 


1 Suet., Nero, 40; Dio Cass., Epit., lxiii. 22; Plut., Golba, 4; 
cf. also Schiller's Nero, pp. 261 s7.; Mommsen in Hermes, xiii. 90. 
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and that the legions in Germany had declared for a 
republic, terrified him into something like energy. But it 
was too late. The news from the provinces fanned into 
flame the smouldering disaffection in Rome. During the 
next few weeks the senate almost openly intrigued against 
him, and the populace, onee so lavish of their applause, were 
silent or hostile. Every day brought fresh instanees of 
desertion, and the fidelity of the prætorian sentinels was 
more than doubtful. When finally even the palace guards 
forsook their posts, Nero despairingly stole out of Rome 
to seek shelter in a freedman’s villa some four miles off. 
In this hiding-place he heard of the senate’s proclamation 
of Galba as emperor, and of the sentence of death passed 
on himself. On the approach of the horsemen sent to 
drag him to execution, he eollected sufficient courage to 
save himself by suicide from this final ignominy, and the 
soldiers arrived only to find the emperor in the agonies of 
death. Nero died on June 9, 68, in the thirty-first year 
of his age and the fourteenth of his reign, and his remains 
were deposited by the faithful hands of Acte in the family 
tomb of the Domitii on the Pincian Hill. With his death 
ended the line of the Czsars, and Roman imperialism 
entered upon a new phase. His statues were broken, his 
name everywhere erased, and his golden house demolished ; 
yet, in spite of all, no Roman emperor has left a deeper 
mark upon subsequent tradition. His brief career, with 
its splendid opening and its tragic close, its fantastic revels 
and frightful disasters, acquired a firm hold over the 
imagination of succeeding generations. The Roman 
populace continued for a long time to reverence his 
memory as that of an open-handed patron, and in Greece 
the recollections of his magnificence, and his enthusiasm 
for art, were still fresh when the traveller Pausanias visited 
the country a century later. The belief that he had 
not really died, but would return again to confound 
his foes, was long prevalent, not only in the remoter 
provinces, but even in Rome itself; and more than 
one pretender was able to collect a following by assum- 
ing the name of the last of the race of Augustus. More 
lasting still in its effects was the implacable hatred 
eherished towards his memory by those who had suffered 
from his cruelties. Roman literature, faithfully reflecting 
the sentiments of the aristocratie salons of the capital, 
while it almost eanonized those who had been his victims, 


-fully avenged their wrongs by painting Nero as a monster 


of wickedness. In Christian tradition he appears in an even 
more terrible character, as the mystie Antiehrist, who was 
destined to eome once again to trouble the saints. Even 
in the Middle Ages, Nero is still the very incarnation 
of splendid iniquity, while the belief lingered obstinately 
that he had only disappeared fcr a time, and as late as the 
11th century his restless spirit was supposed to haunt the 
slopes of the Pineian Hill. 

The chief ancient authorities for Nero's life and reign are Tacitus 
(Annals, xiii.-xvi.), Suetonius, Dio Cassius (Epit. , Ixi., lxii., 1xiii.), 
and Zonaras (4mz»., xi). The most important modern works are 
Merivale's History of the Romans under the Empire ; H. Schiller's 
Nero, and his Gesehiehte d. Kaiserzeit; Lehmann, Claudius und 
Nero. (H. F. P.) 

NERTCHINSK, a district town of eastern Siberia, 
situated in the government of Transbaikalia, 178 miles to 
the east of Tchita, on the left bank of the Nertcha, 3 miles 
from its junction with the Shilka. It is badly built of 
wood, and its lower part frequently suffers from inunda- 
tions. The 4000 inhabitants support themselves mainly 
by agriculture, tobacco-growing, and cattle breeding; a 
few merchants also earry on an active trade in furs and 
cattle, in briek-tea from China, and manufactured wares 
from Russia, —Nertehinsk being the trading centre for all 
that part of Dahouria which is situated on the eastern 
slope of the Stanovoy ridge. 
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The fort of Nertchinsk dates from 1654, and the town was 
founded in 1658 by Pashkoff, who in that year opened direct eom- 
munication between the Russian settlements in Transbaikalia and 
those on the Amur which had been founded by Cossacks and fur- 
traders coming from the Yakutsk region. The mutual help thus 
given proved, however, insufficient, and two years after the fall of 
Albazin—the chief Russian fort on the Amur —the Russian envoy 
Golovin, meeting at Nertchinsk the Chinese envoys, who were 
supported by a strong military force encamped on the banks of 
the Shilka, signed in 1689 the well-known *' treaty of Nertchinsk,” 
which stopped for two centuries the further advance of Russians 
into the basin of the Amur.  Nertehinsk, whieh in the following 
year received municipal institutions and was more strongly fortified, 
soon became the chief centre for the trade with China. The open- 
ing of the western route through Mongolia, by Urga, and the 
establishment of a eustom-house at Kiachta in 1728, diverted this 
trade into a new channel; so that towards the end of the 18th 
century Nertchinsk lost its commereial importance ; but it aequired 
a new consequence from the influx of immigrants, mostly exiles, 
into eastern Transbaikalia, the discovery of rich mines, and the 
arrival of great numbers of convicts. It ultimately became the chief 
town of Transbaikalia, and in 1812 was transferred from the banks of 
the Shilka to its present site, on account of the floods, After the 
foundation, in 1851, of Tchita, the present capital of Transbaikalia, 
it was redueed to the rank of a district town, and is now rapidly 
falling into deeay. 

NERTCHINSK (in full NERTOHINSKIY ZAVOD), a town 
and silver-mine situated in the government of Transbaikalia, 
185 miles E.S.E. of the Nertehinsk noticed above (with 
which it is very often confounded), on the Algacha river, 
a few miles above its junction with the Argun. It lies 
in a narrow valley between barren mountains, and consists 
of town, silver-mine, and village, with an aggregate of 
9000 inhabitants. It is much better built than any of 
the distriet towns of eastern Siberia, and its shops carry 
on an active trade. It hasa chemical laboratory supported 
by the crown for mining purposes, and a first-class meteoro- 
logical observatory (51° 18’ N. lat., 119° 37’ E. long., 
2450 feet above the sea-level), where meteorological and 
magnetical observations have been made every hour since 
1842. The average yearly temperature, calculated from 
twenty-six years’ observations, is 24°°8 F.  Nertchinskiy 
Zavod is the chief town and administrative centre of the 

NERTCHINSK MixiNG District, an area of more than 
2700 square miles, extending for nearly 270 miles from 
north to south, and comprising all the silver-mines and 
gold-fields situated between the Shilka and the Argun, 
together with a few on the left bank of the Shilka. It is 
traversed by several parallel chains of mountains which 
run from south-west to north-east, having their base on the 
eastern Transbaikalian plateau, while their summits rise 
to about 4500 feet. These are intersected by a com- 
plieated system of deep, narrow valleys, densely wooded, 
with a few expansions along the larger rivers, where the 
inhabitants with difficulty raise some rye and wheat. The 
mountains, so far as they have been geologically explored, 
consist of crystalline slates and limestones— probably 
Upper Silurian and Devonian—interspersed with granite, 
syenite, and diorite; they contain rich ores of silver, lead, 
tin, and iron, while the diluvial and alluvial valley for- 
mations contain rich auriferous sands. Several of the 
villages that have sprung up around the silver-mines are 
more populous than the distriet towns of eastern Siberia. 

The Nertehinsk silver mines began to be wrought in 1704, but 
during the first half of the 18th century their yearly production 
did not exceed 700 Ib. From 1765 to 1777 the annual average 
was 64 ewts.; and the total amount for the first hundred and 
fifty years (1704-1854) amounted to 8600 ewts. The lead was 
mostly neglected on aecount of the difficulties of transport, but its 
produetion is at present on the inerease, and receutly reached 
about 2000 ewts. Gold was first discovered in 1830, and between 
1850 and 1854 no less than 131 ewts. of gold dust were obtained, 
but this fell to 24:3 ewts. in 1860. In 1864, private gold mining 
having been permitted in the western parts of the district, a large 
number of auriferous beds were discovered, and the production 
greatly increased. Until 1863 all the labour in the silver and gold 
mines of the district was performed by serfs, who were the property 
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of the emperor, and by convicts, numbering usually nearly four 
thousand. The serfdom was partially abolished in 1851, and 


finally in 1863, when a great number of mines were abandoned by 
the crown. 


NERVA (32-98 a.D.) Roman emperor from 96 to 98, 


‘was called to the throne on the murder of Domitian (Sep- 


tember 18, 96; Suet., Dom., 17; Corp. Inser. Lat., vi. 
472). His full name was Marcus Cocceius Nerva (Henzen, 
5435), and his family, though of no great antiquity, had 
attained to considerable distinction under the emperors. 
The M. Coeceius Nerva who was consul in 36 B.c. was prob- 
ably his great-grandfather. His grandfather of the same 
name (consul c. 22 A.D.) was a lawyer of high reputation 
and an intimate friend of the emperor Tiberius (Tac., Ann., 
iv. 58, vi. 26; Front., De Aqued., 102). His father is 
usually identified with the ** Nerva filius" who is mentioned 
in the Digest as a prominent jurist, and who was possibly 
consul in 40 a.p. Of his mother a single inscription tells 
us that she was Sergia Plautilla, daughter of Lænas (Orelli, 
777). 

Nerva must have been bornin 32 A.D., for he was sixty- 
four years old at the time of his accession in 96 a.D. In 
early manhood he had been on friendly terms with Nero, 
whose taste for versification he shared (Martial, viii. 70 ; 
Pliny, Æp., v. 3), and by whom, in 65, he was decorated 
with the “insignia triumphalia” (Tac., Ann., xv. 72). He 
had been prætor (766) and twice consul, in 71 with the 
emperor Vespasian for colleague (Orelli, 1634), and again 
in 90 with Domitian. Towards the close of the latter’s 
reign he is said to have excited suspicion and to have been 
banished to Tarentum on a charge of conspiracy (Dio Cass., 
Epit. xvii. 15; Philostr., Apoll. Tyan., vii. S). He is 
described as a quiet, kindly, dignified man, honest of pur- 
pose, but unfitted by age and temperament, as well as by 
feeble health, to bear the weight of empire. Nevertheless 
his selection by Domitian’s murderers as that prince’s 
successor seems to have been generally approved, and his 
short rule, in spite of occasional exhibitions of weakness, 
justified the choice. His accession brought a welcome 
relief from the terrible strain of the last few years. The 
reign of terror was at an end and liberty restored. The 
new emperor recalled those who had been exiled by 
Domitian; what remained of their confiscated property 
was restored to them, and a stop was put to the vexatious 
prosecutions which Domitian had encouraged. But the 
popular feeling demanded more than this. The countless 
informers of all classes who had thriven under the previous 
régime now found themselves swept away, to borrow 
Pliny’s metaphor (Pliny, Paneg., 35), by a hurricane of 
revengeful fury, which threatened to become as dangerous 
in its indiscriminate ravages as the system it attacked. 
It was finally checked by Nerva, who was stung into action 
by the sarcastic remark of the consul Fronto that, “ bad as 
it was to have an emperor who allowed no one to do any- 
thing, it was worse to have one who allowed every one to 
do everything" (Dio Cass., Epit., lxviii. 1). 

Nerva seems to have followed the custom established 
by his predecessors of announcing at the outset the general 
lines of his future policy. Domitian had been arbitrary 
and high-handed, and had heaped favours on the soldiery 
while humiliating the senate; Nerva naturally enough 
assumed the opposite attitude, and showed himself anxious 
in every way to respect the traditional privileges of the 
senate, and such maxims of constitutional government as 
still survived. He pledged himself to put no senator to 
death. His chosen councillors in all affairs of state were 
senators, and the hearing of claims against the fiscus was 
taken from the imperial procuratores and entrusted to the 
more impartial jurisdiction of a pretor and a court of 
“judices” (Dio Cass., £jnt., Ixviii. 2; Digest, i. 2, 2; Pliny, 
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Paneg., 36). It was thus, as Pliny magniloquently says, 
that Nerva united the “principate” with “freedom.” 

No one probably expected from Nerva a vigorous 
administration either at home or abroad. But he seems 
to have set himself honestly enough to carry through such 
reforms as were either suggested by his own benevolent 
inclinations, or imperatively demanded by the necessities 
of the moment. The economical condition of Italy 
evidently excited his alarm and sympathy. The last men- 
tion of a “lex agraria” in Roman history is connected 
with his name, though how far the measure was strictly 
speaking a “law” is uncertain. Under the provisions of 
this “lex,” large tracts of land were bought up and allotted 
to poor citizens. The cost was defrayed partly from the 
imperial treasury, but partly also from Nerva’s private 
resources, and the execution of the scheme was entrusted to 
commissioners (Dig., xlvii. 21, 3; Dio Cass., Epit., lxviii. 
2; Pliny, Æp., vii. 31; Corp. Inscr. Lat., vi. 1548). This 
agrarian law was probably as shortlived in its effects as 
preceding ones had been, but a reform more lasting in its 
results was the provision of a regular maintenance at the 
publie cost for the children of poor parents in the towns 
of Italy (Aur. Vict., Æp., 24), the provision being presum- 
ably secured by imposing a yearly charge for this purpose 
on state and municipallands. On coins of the year 97 
Nerva is represented seated upon his curule chair and 
stretching out a helping right hand toa boy anda girl. The 
legend on the coins is “tutela Italie” (Eckhel, vi. 408 ; 
Marquardt, Staatsverwaltung, ii. 138, note 6). Private 
individuals were also encouraged to follow the imperial 
example; and among those who responded was the younger 
Pliny, whose charitable institution in his own town of 
Comum seems to have followed directly on that of the 
emperor himself (Hermes, iii. 101; Pliny, Zp. ad T., 8). 
In the hands of Trajan, Hadrian, and the Antonines, 
Nerva’s example bore fruit in the institution of the 
* alimentationes," the most genuinely charitable institution 
of the pagan world. "These measures Nerva supplemented 
by others which aimed at lightening the financial burdens 
which already weighed heavily on the declining industry 
of Italy. The cost of maintaining the imperial postal 
system was transferred to the “fiscus,” from the same 
source apparently money was found for repairing the 
publie roads and aqueducts, and lastly the lucrative but 
unpopular succession duty ''vicesima hereditatum," was so 
readjusted as to remove the grosser abuses connected with 
it (Pliny, Paneg., 31). Atthesame time Nerva did his best 
to reduce the overgrown expenditure of the state (Pliny, 
Ep., ii. 1). A commission was appointed to consider the 
best modes of retrenchment, and the outlay on shows and 
games was cut down to the lowest possible point. It was 
these efforts which earned for him the epithet “ frugalissi- 
mus" (Pliny, Paneg., 51). Nerva seems nevertheless to 
have soon wearied of the uncongenial task of governing, 
and his anxiety to be rid of it was quickened by the dis- 
covery that not even his blameless life and mild rule 
protected him against intrigue and disaffection. Early, 
apparently, in 97 he detected a conspiracy against his 
life headed by L. Calpurnius Crassus, but he contented 
himself with a hint to the conspirators that their designs 
were known, and with banishing Crassus to Tarentum. 
This illjudged lenity provoked a few months later an 
intolerable insult to his dignity. The prztorian guards 
had keenly resented the murder of their patron Domitian, 
and now, at the instigation of one of their two prefects, 
Casperius /Elianus, whom Nerva had retained in office, 
they imperiously demanded the execution of Domitian's 
murderers, the chamberlain Parthenius, and Petronius 
Secundus, AZlianus’s colleague. Nerva vainly strove to 
save, even at the risk of his own life, the men who had 
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raised him to power, but the soldiers, disregarding his 
protests, brutally murdered the unfortunate men, and 
finally forced Nerva to propose a vote of thanks for the 
deed (Dio Cass., Epit., lxviii. 4; Aur. Vict., Ep., 24). This 
crowning humiliation convinced Nerva of the necessity of 
placing the reins of government in stronger hands than 
his own. Following the precedent set by Augustus, 
Galba, and  Vespasian, he resolved to adopt as his 
colleague and destined successor a younger and more 
vigorous man, and his choice fell upon M. Ulpius Trajanus, 
already well known as a distinguished soldier, and at the 
time in command of the legions on the Rhine. In 
October 97, in the temple of Jupiter on the Capitol, Trajan 
was formally adopted as his son, and declared his colleague 
in the government of the empire (Pliny, Paneg., 8). For 
three months Nerva ruled jointly with Trajan (Aur. Vict., 
Ep., 24); but on January 27, 98, he died somewhat 
suddenly. He was buried in the sepulchre of Augustus, 
and divine honours were paid him by his successor. The 
verdict of history upon his reign is best expressed in his 
own words,—*'I have done nothing which should prevent 
me from laying down my power, and living in safety as a 
private man.” In the Rome of tc-day the memory of 
Nerva is still preserved by the ruined temple in the Via 
Alessandrina (il Colonacce) which marks the site of the 
Forum begun by Domitian, but which Nerva completed 
and dedicated (Suet., Dom., 5; Aur. Vict., 12). 
Authorities. —Dio Cass., Epit., lxviii. 1-4; Aurelius Victor, 12, 
and Epit., 24; Zonaras, xi. 20; compare also Pliny, Epistolæ and 
Panegyricus ; Tillemont, Histoire des Empereurs Romains ; Merivale, 
History of the Romans under the Empire ; H. Schiller, Geschichte 
d. Kaiserzeit. (I. F. P.) 
NERVAL. See GÉRARD DE NERVAL, vol. x. p. 441. 
NERVOUS SYSTEM. See Puvsrorocv. : 
NESSELRODE, CHARLES Ropert (1780-1862), long 
foreign minister of Russia, was born at Lisbon, where his 
father was Russian ambassador, in December 1780. Like 
so many other Russian statesmen and soldiers, he was 
sprung from German ancestors settled in Livonia. He 
entered early upon a diplomatie career, and at the age of 
twenty-five was attached to the Russian embassy in Paris. 
When the alliance of Tilsit was breaking down, Nesselrode 
was recalled to St Petersburg, and during the events that 
followed Napoleon's invasion of Russia he rose high in the 
favour of the czar Alexander. From the time when 
Romanzoff, the advocate of a peace-policy, was dismissed, 
Nesselrode was employed in all the great diplomatic trans- 
actions of his master. He was present, though not as a 
plenipotentiary, at the congress of Prague, and signed the 
treaty of Chaumont, in which the allies pledged themselves 
to continue the struggle against Napoleon, 1f necessary, for 
twenty years. In the negotiations as to the future of 
France, both in 1814 and 1815, he seems to have 
encouraged the czar in his policy of moderation. At the 
congress of Vienna his duties were shared by Capodistrias, 
and a certain rivalry existed then and afterwards between 
the two statesmen. In Capodistrias the czar found more 
sympathy both with his own earlier liberal tendencies and 
with his religious sentimentality. In the subsequent con- 
gresses of Troppau and Laibach, when Metternich, as the 
champion of European conservatism, set himself to repress 
any sympathies that the czar might have for constitutional 
rule in Naples and for Greek independence, it was with 


Nesselrode that he allied himself; Capodistrias, a Greek 


and a man of more modern ideas, was now treated as 
a dangerous person, and ultimately had to retire from 
office. Nesselrode followed the fluctuating and reactionary 
course of the czar’s thoughts, and remained in favour till 
the death of Alexander in 1825. Nicholas kept him in 
office, and Nesselrode now promptly adapted himself to the 
more vigorous policy that suited his new master, especially 
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in Eastern affairs. He conducted the diplomacy of Russia 
throughout the contention which led to the war of 1828 
and to the peace of Adrianople. Years passed by, and he 
grew old in office, pursuing with patience and discretion 
the ends which Russian statesmanship has always set 
before itself. Belonging rather to the cautious than the 
adventurous school of politicians, and attaching great 
value to the support of the German powers, he viewed 
with no great pleasure the approach of the Crimean war. 
He continued in office, however, until its close; and it is 
remarkable that a man who was at the head of Russian 
diplomacy during the conflict with Napoleon I. should 
have lived to conclude the peace of Paris under Alexander 
IL in 1856. He died in 1862, still retaining the office of 
chancellor of Russia, though he had ceased to hold the 
ministry of foreign affairs. 

NESTOR, the old warrior of the Z//ad, the wise 
councillor of the Greek leaders, was the son of Neleus and 
Chloris. He succeeded his father as king of Pylus. In 
the Jiad he is represented as too old to be of use in battle, 
but always ready to give advice and counsel to the younger 
warriors, and to entertain them with long accounts of his 
own exploits in his youth. According to Homer, he had 
ruled over three generations of men, and was wise as the 
immortal gods. In the Odyssey he is described as still 
ruling over Pylus, where he is visited by Telemachus. 
There is no real connexion between the legends of Nestor 
and those of Neleus; but, as the former belonged to Pylus, 
the legend is bound to place him in genealogical relation 
with the representative king of the land. 

NESTOR (c. 1056-c. 1114), the patriarch of Russian 
literature, concerning whom, however, we have but little 
information, except that he was a monk of the Pestcherski 
cloister of Kieff from 1073. The only other fact of his life 
told us is that he was commissioned with two other monks 
to find the relics of St Theodosius, a mission which he suc- 
ceeded in fulfilling. His history begins with the deluge, 
as those of most chroniclers of the time did. He appears 
to have been acquainted with the Byzantine historians ; he 
makes use especially of John Malala and George Armatolus. 
He also had in all probability other Slavonic chronicles to 
compile from, which are now lost. The labours of the 
Byzantine annalists, some of which were translated into 
Paleo-Slavonie, would stimulate the production of such 
works. Of course there are many legends mixed up with 
Nestor's Chronicle; the style is occasionally so poetical that 
we may easily fancy that he has incorporated bilint which 
are now lost. The early part is rich in these quaint 
stories, among which may be cited the arrival of the three 
Varangian brothers, the founding of Kieff, the murder of 
Askold and Dir, the death of Oleg, who was killed by a 
serpent concealed in the skeleton of his horse, and the 
vengeance taken by Olga, the wife of Igor, on the Drevlians, 
who had murdered her husband. The account of the 
labours of Cyril and Methodius among the Slavs is also 
given in a very interesting manner, and to Nestor we owe 
the tale of the summary way in which Vladimir suppressed 
the worship of Peroun and other idols at Kief. As an 
eye-witness he could only describe the reigns of Vsevolod 
and Sviatopolk (1078-1112), but he gathered many in- 
teresting details from the lips of old men, two of whom 
are especially mentioned, Giourata Rogovich, an inhabitant 
of Novgorod, who furnished him with information concern- 
ing the north of Russia, Petehora, and other places, and 
Jan, a man ninety years of age, who died in 1106, and 
was son of Vishata the waywode of Yaroslavl and grand- 
son of Ostromir the Posadnik, for whom the Codex was 
written. Besides the historical portion, many of the 
cthnologieal details given by Nestor of the various races 
of the Slavs are of the highest value 
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This interesting work has come down to us in several manuscripts, 
but unfortunately no contemporary ones, the oldest being the so- 
called Lavrientski of the 14th century (1377). It was named after 
the monk Lavrentii, who copied it out for Dimitri Constantinovich, 
the prince of Souzdal. The work, as contained in this manuscript, 
has had many additions made to it from previous and contempo- 
rary chronicles, such as those of Volinia and Novgorod. Solovieff, 
the Russian historian, justly remarks that Nestor cannot be 
strictly called the earliest Russian chronicler, but he is the first 
writer who took anything like a national point of view in his his- 
tory, the others being merely local writers. The language of his 
work, as shown in the earliest manuscripts just mentioned, is 
Paleo-Slavonic with many Russisms. It has formed the subject of 
a valuable monograph by Professor Miklosich. 

Nestor’s Chronicle has been translated into Polish, Bohemian, 
German, and French, but no version has appeared in our own lan- 
guage. Besides his historical work, Nestor was also the author of 
the Lives of Boris and Gleb, the martyrs, and of the St Theodosius 
previously mentioned. In recent times the genuineness of his 
Chronicle has been attacked by Ilovaiski and others, but the accusa- 
tions have hardly been considered serions in Russia, and have been 
completely refuted, if they needed refutation, by Pogodin. The 
body of the ancient chronicler may still be seen among the relics 
preserved in the Pestcherski monastery at Kieff. His work is of 
primary importance for the study of early Russian history, and, 
although devoid of literary merit in the strictest sense of the term, 
is not without its amusing and well-told episodes of a somewhat 
Herodotean character. 

NESTOR, the name applied to a small but remarkable 
group of Parrots peculiar to the New Zealand Subregion, 
of which the type is the Psittacus meridionalis of Gmelin, 
founded on a species described by Latham (Gen. Synopsis, 
i p. 264), and subsequently termed by him P. nestor, in 
allusion to its hoary head, but now usually known as Nestor 
meridionalis, the “Kaka” of the Maories and English 
settlers in New Zealand, in some parts of which it was, 
and even yet may be, very abundant, though its numbers 
are fast decreasing. Forster, who accompanied Cook in 
his second voyage, described it in his MSS. in 1773, 
naming it P. hypopolius, and found it in both the principal 
islands. The general colour of the Kaka is olive-brown, 
nearly all the feathers being tipped with a darker shade, 
so as to give a scaly appearance to the body. The crown 
is light grey, the ear-coverts and nape purplish-bronze, and 
the rump and abdomen of a more or less deep crimson- 
red; but much variation is presented in the extent and 
tinge of the last colour, which often becomes orange and 
sometimes bright yellow. The Kaka is about the size of 
à Crow; but a larger species, generally resembling it, though 
having its plumage varied with blue and green, the JVestor 
notabilis of Gould, was discovered in 1856 by Mr Walter 
Mantell in the higher mountain ranges of the Middle 
Island. This is the ** Xea” of the Maories, and has of late 
incurred the enmity of colonists by developing, they say, 
when pressed by hunger in winter, an extraordinary habit of 
assaulting sheep, picking holes with its powerful beak in 
their side, wounding the intestines, and so causing the 
animals’ death. The lacerations are said to be made so 
uniformly in one place as to suggest deliberate design ; 
but the bird’s intent has yet to be investigated, though it 
is admittedly an eater of carrion in addition to its ordinary 
food, which, like that of the Kaka, consists of fruits, sceds, 
and the grubs of wood-destroying insects, the last being 
obtained by stripping the bark from trees infested by them. 
The amount of injury the Kea inflicts on flock-masters, as 
always happens in similar cases, has doubtless been much 
exaggerated, for Dr Menzies states that on one “run,” 
where the loss was unusually large, the proportion of 
sheep attacked was abont one in three hundred, and that 
those pasturing below the elevation of 2000 feet are seldom 
disturbed. 

On the discovery of Norfolk Island (10th October 1774) 
a Parrot, thought by Forster to be specifically identical 
with the Kaghá4 (as he wrote the name) of New Zealand, 
—though his son (Voyage, ii. p. 446) remarked that it was 


NES—NES 


“infinitely brighter coloured,"— was found in its hitherto 
untrodden woods. Among the drawings of Dauer, the 
artist who accompanied Robert Brown and Flinders, is 
one of a Nestor marked “Norfolk Isl. 19 Jan. 1805," 
on which Herr von Pelzeln in 1860 founded his V. 
norfolcensis. Meanwhile Latham, in 1822, had described, 
as distinct species, two specimens evidently of the genus 
Nestor, one said, but doubtless erroneously, to inhabit New 
South Wales, and the other from Norfolk Island. In 
1836 Gould described an example, without any locality, 
in the museum of the Zoological Society, as Plyctolophus 
productus, and when some time after he was in Australia, 
he found that the home of this species, which he then 
recognized asa Nestor, was Phillip Island, a very small 
adjunct of Norfolk Island, and not more than five miles 
distant from it. Whether the birds of the two islands 
were specifically distinct or not we shall perhaps never 
know, since they are all extinct (see Bros, vol. iii. p. 735), 
and no specimen undoubtedly from Norfolk Island seems 
to have been preserved; while, now that we are aware of 
the great diversity in colour, size, and particularly in the 
form of the beak, to which the New-Zealand members of 
the genus are subject, it would be unsafe to regard as 
specific the differences pointed out by Herr von Pelzeln 
from Bauer’s drawing. The Phillip-Island Nestor may be 
distinguished from both of the New-Zealand species by 
its somewhat smaller size, orange throat, straw-coloured 
breast, and the generally lighter shade of its tints. 

The position of the genus Nestor in the Order Psittact 
must be regarded as uncertain. Garrod removes it 
altogether from the neighbourhood of the Lories (Proc. 
Zool. Society, 1874, p. 597), to which indeed the structure 
of its tongue, as previously shewn by him (op. cit., 1872, 
p. 789), indicates only a superficial resemblance. Like 
so many other New-Zealand forms, Nestor seems to be 
isolated, and may fairly be deemed to represent a separate 
Family—estoridea—a view which is fully justified by a 
cursory examination of its osteology, though this has 
hitherto been only imperfectly deseribed and figured 
(Eyton, Osteol. Avium, p. 72; A. B. Meyer, Abbild. von 
Vogel-Skeletten, p. 18, pl. 23). 

Further knowledge of this very interesting form may be facili- 
tated by the following references to the Transactions and Proceed- 
ings of the New Zealand Institute, ii. pp. 64, 65, 387; iii. pp. 45-52, 
81-90 ; v. p. 207; vi. pp. 114, 128; ix. p. 340; x. p. 192; xi. p. 877; 
and of course to Mr Buller’s Birds of New Zealand. (A. N.) 

NESTORIUS axp NESTORIANS. Nestorius, patri- 
arch of Constantinople from 428 to 431, was a native of 
Germanicia, at the foot of Mount Taurus, in Syria. The 
year of his birth is unknown. At an early age he was sent 
for his education to Antioch, where it is probable, though 
not certain, that Theodore of Mopsuestia was for some time 
his master. As monk in the neighbouring monastery of 
Euprepius, and afterwards as presbyter, he became cele- 
brated in the diocese for his asceticism, his orthodoxy, and 
his eloquence ; hostile critics, such as Socrates, allege that 
his arrogance and vanity were hardly less conspicuous, 
On the death of Sisinnius, patriarch of Constantinople 
(December 427), Theodosius IT., indifferent to or possibly 
perplexed by the various claims of the local clergy, 
appointed the distinguished preacher of Antioch to the 
vacant see. The consecration took place on April 10, 
428, and then, or almost immediately afterwards, in what is 
said to have been his first patriarchal sermon, Nestorius 
exhorted the emperor in the famous words—“ Purge me, O 
Cæsar, the earth of heretics, and I in return will give thee 
heaven. Stand by me in putting down the heretics and I 
will stand by thee in putting down the Persians.” In the 
spirit of this utterance, steps were at once instituted by 
the new prelate (Socrates says five days after his consecra- 
tion) to suppress the assemblies of the Arians ; these, by a 
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stroke of policy which seems to have been as successful as 
it was bold, anticipated his action by themselves setting 
fire to their meeting-house, Nestorius being forthwith nick- 
named “the incendiary.” The Novatians and the Quarto- 
decimans were the next objects of his orthodox zeal,—a 
zeal which in the case of the former at least was reinforced, 
according to Socrates, by his envy of their bishop ; and 
it led to serious and fatal disturbances at Sardis and 
Miletus. The toleration the followers of Macedonius had 
long enjoyed was also rudely broken, the (foreign) 
Pelagians alone finding any favour. While these repress- 
ive measures were being carried on outside the pale of 
the catholic church, equal care was taken to instruct the 
faithful in such points of orthodoxy as their spiritual head 
conceived to be the most important or the most in danger. 
One of these was that involved in the practice, now grown 
almost universal, of bestowing the epithet @ecordxos, 
* Mother of God,” upon Mary the mother of Jesus. In 
the school of Antioch the impropriety of the expression had 
long before been pointed out, by Theodore of Mopsuestia, 
among others, in terms precisely similar to those after- 
wards attributed to Nestorius. From Antioch Nestorius 
had brought along with him to Constantinople a co- 
presbyter named Anastasius, who enjoyed his confidence 
and is called by Theophanes his *syncellus." This Ana- 
stasius, in a pulpit oration which the patriarch himself is 
said to have prepared for him, caused great scandal to the 
partisans of the Marian cultus then beginning by saying, 
* Let no one call Mary the mother of God, for Mary was a 
human being ; and that God should be born of a human 
being is impossible." The opposition, which was led by 
one Eusebius, a * scholasticus" or pleader who afterwards 
became bishop of Doryleum, chose to construe this utter- 
ance as a denial of the divinity of Christ, and so violent 
did the dispute upon it become that Nestorius judged it 
necessary to silence the remonstrants by force ; an over- 
zealous monk who had withstood him to his face was 
scourged and sent into exile, while many of the mob who 
sympathized were also punished with the lash. The exact 
chronological order of the recorded incidents in this stage 
of the controversy is somewhat difficult to determine, but 
an important part in it was taken by Proclus, bishop of 
Cyzicus, who, preaching in the cathedral before the 
patriarch, and at his invitation (429), on one of the 
festivals of the Virgin, asserted so firmly the propriety of 
the disputed epithet that Nestorius was constrained to 
rise and reply.|! Dorotheus, bishop of Marcianopolis, on 
the other hand, anathematized from the same pulpit all 
who persisted in using the expression; his audience retorted 
by uproariously leaving the church, while a large body of 
clergy and laity formally withdrew from communion with 
Nestorius, whose friend Dorotheus was. 

Matters were soon ripe for foreign intervention, and 
the notorious CYRIL (g.v.) of Alexandria, in whom the 
antagonism between the Alexandrian and Antiochene 
schools of theology, as well as the perhaps inevitable 
jealousy between the patriarchate of St Mark and that of 
Constantinople, found'an exponent of unexampled determi- 
nation and unscrupulosity, did not fail to make use of the 
opportunity. He stirred up his own clergy, he wrote to 
encourage the dissidents at Constantinople, and he 
addressed himself to the sister and wife of the emperor 
(Theodosius himself being known to be still favourable to 
Nestorius). Nestorius himself, on the other hand, having 
occasion to write to Pope Celestine I. about the Pelagians 
(whom he was not ‘inclined to regard as heretical), gave 
from his own point of view an account of the disputes 

1 The substance of this discourse has been preserved in a Latin 


translation by Marius Mercator, which is given in Galland’s Biblioth. 
Patr., vol. viii. 
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which had recently arisen within his patriarchate. This 
implied appeal, however, was the reverse of successful, for 
the pope, in a synod which met in 430, decided in favour 
of the epithet @cordxos, and bade Nestorius retract his 
erroneous teaching, on pain of instant excommunication, at 
the same time entrusting the execution of this decision to 
the patriarch of Alexandria. On hearing from Rome, Cyril 
at once held a synod and drew up a doctrinal formula 
for Nestorius to sign, and also twelve anathemas covering 
the various points of the Nestorian dogmatic. Nestorius, 
instead of yielding to the combined pressure of his two 
great rivals, merely replied by a counter excommunication. 

In this situation of affairs the demand for a general 
council became irresistible, and accordingly Theodosius 
and Valentinian IIT. issued letters summoning the metro- 
politans of the catholic church to meet at Ephesus at 
Whitsuntide 431, each bringing with him some able 
suffragans. Nestorius, with sixteen bishops and a large 
following of armed men, was among the first to arrive ; 
soon afterwards came Cyril with fifty bishops. Juvenal 
of Jerusalem and Flavian of Thessalonica were some days 
late. It was then announced that John of Antioch had 
been delayed on his journey and could not appear for some 
days; he, however, is stated to have written politely 
requesting that the opening of the synod should not be 
delayed on his account. Cyril and his friends accordingly 
assembled in the church of the Theotokos on the 22d of 
June, and summoned Nestorius before them to give an 
account of his doctrines. The reply they received was 
that he would appear as soon as all the bishops were 
assembled ; and at the same time the imperial commis- 
sioner, Candidian, presented himself in person and formally 
protested against the opening of the synod. Notwith- 
standing these circumstances, Cyril and the one hundred 
and fifty-nine bishops who were with him proceeded to 
read the imperial letter of convocation, and afterwards the 
letters which had passed between Nestorius and his 
adversary. Almost immediately the entire assembly with 
one voice cried out anathema on the impious Nestorius 
and his impious doctrines, and after various extracts from 
the writings of church fathers had been read the decree of 
his exclusion from the episcopate and from all priestly 
communion was solemnly read and signed by all present, 
whose numbers had by this time swelled to one hundred 
and ninety-eight. When the decision was known the 
populace, who had been eagerly waiting from early morning 
till night to hear the result, accompanied the members with 
torches and censers to their lodgings, and there was a 
general illumination of the city. A few days afterwards 
(June 26 or 27) John of Antioch arrived, and efforts were 
made by both parties to gain his ear; whether inclined or 
not to the cause of his former co-presbyter, he was naturally 
excited by the precipitancy with which Cyril had acted, 
and at a ** conciliabulum ” of forty-three bishops held in his 
lodgings shortly after his arrival he was induced by 
Candidian, the friend of Nestorius, to depose the bishops 
of Alexandria and Ephesus on the spot. The efforts, how- 
ever, to give effect to this act on the following Sunday were 
frustrated by the zeal of the Ephesian mob. Meanwhile 
a letter was received from the emperor declaring invalid 
the session at which Nestorius had been deposed unheard ; 
numerous sessions and counter-sessions were afterwards 
held, the conflicting parties at the same time exerting them- 
selves to the utmost to secure an effective superiority at 
court. In the end Theodosius decided to confirm the 
depositions which had been pronounced on both sides, and 
Cyril and Memnon as well as Nestorius were by his orders 
laid under arrest. Representatives from each side were 
now summoned before him to Chalcedon, and at last, 
yielding to the sense of the evident majority, he gave a 
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decision in favour of the “orthodox,” and the council of 
Ephesus was dissolved. Maximian, one of the Con- 
stantinopolitan clergy, a native of Rome, was promoted to 
the vacant see, and Nestorius was henceforward represented. 
in the city of his former patriarchate only by one small 
congregation, which also a short time afterwards became 
extinct. The commotion which had been thus raised did 
not so easily subside in the more eastern section of the 
church ; the Antiochenes continued to maintain for a 
considerable time an attitude of antagonism towards Cyril 
and his creed, and were not pacified until an understanding 
was reached in 433 on the basis of a new formula involving 
some material concessions by him. The union even then 
met with resistance from a number of bishops, who, rather 
than accede to it, submitted to deposition and expulsion 
from their sees; and it was not until these had all died 
out that, as the result of stringent imperial edicts, 
Nestorianism may be said to have become extinct through- 
out the Roman empire. Their school at Edessa was closed 
by Zeno in 489. As for Nestorius himself, immediately 
after his deposition he withdrew into private life in his 
old monastery of Euprepius, Antioch, until 435, when the 
emperor ordered his banishment to Petra in Arabia. A 
second decree, it would seem, sent him to Oasis, probably 
the city of the Great Oasis, in Upper Egypt, where he was 
still living in 439, at the time when Socrates wrote his 
Church History. The invasions of savage tribes compelled 
him to seek refuge in the Thebaid, where, however, the 
governor caused him to be dragged to Elephantis and sub- 
sequently to Panopolis. The time, place, and circum- 
stances of his death are unknown; but zeal for theological 
truth and retributive justice has led at least one historian 
to exercise his invention in providing a fit end for the 
friendless heretic. The followers of Nestorius found tolera- 
tion under the rulers of Persia, from which empire they 
gradually spread into India and even into Arabia and 
China. They also succeeded in securing a foothold among 
the Tartars. Their patriarch had his see for a consider- 
able time at Seleucia-Ctesiphon, afterwards in Baghdad, 
and then in Alkésh. In the 13th century he is said to 
have had twenty-five metropolitans underhim. The sect 
was almost extirpated by Timur. 


What is technically and conventionally meant in dogmatie theo- 
logy by ‘‘the Nestorian heresy” has been briefly indicated elsewhere 
(vol. xiii. p. 671). As Eutychianism is the doctrine that the God- 
man has only one nature, so Nestorianism is the doctrine that He 
has two complete persons. So far as Nestorius himself is concerned, 
however, it is certain that he never formulated any such doctrine ; 
nor does any recorded utterance of his, however casual, come so 
near the heresy called by his name as Cyril’s deliberately framed 
third anathema (that regarding the ‘‘ physical union" of the two 
hypostases or natures) approaches Eutychianism. It must be 
remembered that Nestorius was as orthodox at all events as 
Athanasius on the subject of the incarnation, and sincerely, even 
fanatically, held every article of the Nicene ereed. Hefele him- 
self, one of the most recent as well as most learned and acute of 
Cyril’s partisans, is compelled to admit that Nestorius accurately 
held the duality of the two natures and the integrity of cach, was 
equally explicitly opposed to Arianism and Apollinarianism, and 
was perfectly correct in his assertion that the Godhead can neither 
be born nor suffer ; all that he can allege against him is that ‘‘the 
fear of the communicatio idiomatum pursued him like a spectre.” 
But in reality the question raised by Nestorius was not one as to 
the communicatio idiomatum, but simply as to the proprieties of 
language. He did not refuse to speak of Mary as being the mother 
of Christ or as being the mother of Emmanuel, but he thought it 
improper to speak of her as the mother of God. And there is at 
least this to be said for him that even the most zealous desire to 
frustrate the Arian had never made ita part of orthodoxy to speak 
of David as Oeordrwp or of James as àBeA0eos. The secret of the 
enthusiasm of the masses for the analogous expression Theotokos 
is to be sought not so mneh in the Nicene doctrine of the inearna- 
nation as in the recent growth in the popular mind of notions as 
to the dignity of the Virgin Mary, via were entirely unheard 
of (except in heretical circles) for nearly three centuries of the 
Christian era (see Many, vol. xv. p. 590-1). (J. S. BL.) 
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MopERN NrsToniANs.— The remnants of the Aramæan 
Nestorians are to be found in diminishing numbers partly 
on Turkish, partly on Persian territory. Since the close 
of the 17th century the Roman Catholic mission, with 
its headquarters at Aleppo, has, through the powerful sup- 
port of the French consuls, met with great success among 
the Nestorians, and has formed the converts into the so- 
called Chaldzeans, or Nestorians connected with the Roman 
Catholic Church. Those Nestorians who still adhere to 
their ancient creed are settled on Turkish soil mainly in 
the wild and inaccessible regions of eastern Kurdistan, 
and on Persian soil in the highly fertile plain to the west 
of the Lake of Urmia. In the former district Nestorians 
have lived along with the uncivilized Kurds (Iranians) from 
a very early period, and their numbers have probably been 
increased by immigrants driven from the lowlands of the 
Euphrates and Tigris by Moslem persecution. Till quite 
recently they have maintained there a comparative inde- 
pendence in spite of the perpetual hostility of the Kurds. 
in those districts where the Kurds are numerically superior 
they have the ascendency over the scattered Nestorian com- 
munities; but there were formerly districts mainly or, as 
in the case of Tiyári (Tyari), almost completely occupied 
by Nestorians, and in these the Kurds were the subject 
race. As in those regions the conditions of life are the 
same for both, there is little difference between Christians 
and Mohammedans; the Nestorians wear nearly the same 
garb as their Kurd neighbours, the most noteworthy 
article being the breeches. The mountain Nestorians have 
generally striped jackets and felt caps, and frequently a 
staff (the stony mountain roads being mere footpaths, or 
at best only available for mules). Stock-breeding is the 
chief occupation; and in summer the herds are taken up 
to the higher regions, where, however, sheep and goats are 
exposed to the attacks of wild animals, especially bears 
and wolves. The alpine character of some of those dis- 
tricts has been greatly admired by the few travellers who, 
in spite of risks from brigands, have ventured to visit 
them. In certain valleys, as, for instance, in that of the 
Zab, there is luxuriant vegetation: the chief trees are the 
willow and the poplar; rice is cultivated, though at the 
risk of intermittent fever. To avoid the mosquitoes the 
people spend the summer nights in the open air on the top 
of a scaffolding of poles. Their ordinary houses are 
generally very wretched, often consisting of but a single 
room, and sometimes even being formed underground, after 
a fashion that becomes common in Armenia. Besides 
making most of their own utensils, the mountaineers 
work certain copper and sulphur mines, and earn a little 
money by gathering gall-nuts. Their basket-work, for 
which the district of Tchelu is particularly famous, deserves 
to be specially mentioned; travelling basketmakers from 
this region are to be found in all parts of western Asia. 
The montaineers do a good deal of hand-spinning and 
stocking-working, even their priests engaging in these 
forms of industry as well as in tillage. Wooden spoons are 
made in the mountains. The people as a rule are very 
poor; many of them migrate for a time (to Mesopotamia 
for the most part), but come back with their petty gains 
to their homes, to which they are much attached. This 
applies, however, only to certain districts; from the 
central highlands of 'Tiyári for instance, emigration is 
rare. The supply of food in the mountains.is very meagre; 
wheat does not thrive well, and the people depend on 
millet-bread, roasted meal, and dried mulberries. Great 
labour has to be expended in carrying soil up to the ter- 
races which they cultivate on the mountain sides. Milk 
and its preparations are largely used; and -bee-keeping 
receives some attention. The hospitality of the moun- 
taineers stands high; they willingly share their last morsel 
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with a stranger. Intellectually they are not unlike tho 
Kurds: the latter are proverbially stupid, and these Nes- 
torians also are reproached not only with ignorance but 
with lack of capacity. The clergy, ignorant to an extra- 
ordinary degree, live a miserable life, and give themselves 
little concern about the education of their flocks, They 
receive, however, no small respect from their people, who 
also show a touching and reverential attachment to their 
creed. Even the churches are objects of peculiar devotion. 
The accusation sometimes brought against the mountain 
Nestorians that they resemble the Kurds in a tendency to 
raiding and brigandage is not altogether without founda- 
tion; but this may be at once explained and excused by 
the fact that they live in the midst of a hostile and rapacious 
population, from whose attacks they can defend themselves 
only by reprisals. In warlike courage they are not behind 
the Kurds. Among both races the women, judged by 
Oriental standards, occupy a high position. The moun- 
tain Nestorians are governed by hereditary village sheikhs 
called meliks (“kings”; compare the “kings” of the 
Canaanites). Great influence is possessed by the patriarch 
residing at Kotchannes near Julamerg, who always bears 
the name of Mar Shimun (£e, Lord Simeon); the civil 
jurisdiction over the independent tribes is in his hands. 
The patriarchal dignity is hereditary in one family; the 
woman destined to be the mother of the future patriarch 
must refrain during her pregnancy from eating flesh, a diet 
which is absolutely forbidden to the patriarch himself. It 
may sometimes happen that the patriarch resorts to 
ecclesiastical excommunication against those who have 
opposed him in secular affairs; but the Nestorians are 
quite contented under their theocratic government, and 
have always shown a strong feeling of independence. 
Things went hard with them in 1846, when their inde- 
pendence was destroyed. In concert with the Turkish 
pasha in Mosul, to whom the freedom of the mountaineers 
was a perpetual offence, three powerful Kurdish chieftains 
(of whom Nurulla of Revandiz and Bedr Khan of Buhtan 
have attained unenviable celebrity) decided to make a 
common attack upon the Christians. Taken completely 
by surprise, and basely deserted by their patriarch, these 
could offer but a feeble resistance; their property was 
pillaged, and more than 10,000 of their number were 
massacred. On a small scale similar proceedings are 
repeated from time to time; and the Turkish Government 
not only remains powerless to prevent them, but if any 
advantage accrues to itself looks on with malignant ap- 
proval Frequently the Kurdish beys make raids with 
comparative impunity even in the richer lowland regions, 
as, for example, to Azerbijan in 1882. 

The Nestorians on Persian territory (in Azerbijan) live, 
even the few who inhabit the mountains, under essentially 
different conditions; the greater proportion, however, 
dwell on the rich and fruitful plain which lies round the 
city of Urmia (Urmi). The date of their settlement in 
this district is not known, but Urmia is mentioned as early 
as 1111 as the see of a Nestorian bishop.  Nestorians 
from the mountains may have gradually advanced east- 
wards into the plain, where they found more favourable 
conditions of life. If not particularly healthy, it is 
abundantly watered, and the fruit which it produces in 
profusion forms their principal means of subsistence. 
Even here, indeed, they are subject to poverty, for the 
soil belongs in great part to Mohammedan proprietors. 
Catholic missions have had some success among them, and 
there is a Chaldean bishopric at Khosrava; but since 
1831 the field has been more especially worked by the 
American Board, which has sought to accomplish its 
purpose by utilizing through the clergy the actually 
existing church, and by founding schools and introducing 
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the press. In education a decided improvement may be 
observed. Formerly out of two hundred Nestorians hardly 
one could read and write; the proportion is now much 
higher. The development of the moral and religious char- 
acter of the people is, however, a difficult task; partly on 
aeeount of their pride in their old ehurch and old beliefs, 
and partly because, to some extent through Persian influence, 
their morale has undergone great degradation. Volatile, 
sensuous, intemperate, aud full of all kinds of superstition, 
while they are certainly more talented and sharper-witted 
than their brethren among the mountains, they are also 
mueh less truthful and trustworthy. As their garb is similar 
to that of the Persians, so also are many of their manners 
and customs. Many intelligent countenanees are to be 
found among them. It has even been asserted that these 
are of the Jewish type, and some travellers have proposed 
an identification of the Nestorians with the lost tribes of 
Israel. The ethnographie arguments in favour of this 
Jewish eonnexion are, however, of no value; for many of 
the individual characteristics in which the Nestorians 
agree with the ancient Jews are common to all Oriental 
nations; and, what is of more importance, the type itself 
is not the Jewish one. The Nestorians have round heads, 
and frequently light hair and hazel eyes. Among the 
mountain Nestorians the eomplexion is usually a ruddy 
brown. That through all the centuries of nominal Moham- 
medan domination the national type should have been 
preserved must be aseribed exelusively to their isolated 
situation. They still speak Aramean (Syriae); but their 
dialeet is not a lineal descendant of the classical and 
literary language. In the mountains most of the Nestorians 
understand Kurdish, and in the low country of Azerbijan 
Turkish; and both languages have exercised a great 
influence on their native tongue. The low-eountry dialect 
has greatly suffered from phonetie decay; that of the 
mountaineers preserves many of the older forms, and is 
pronounced with greater correctness. The Nestorians, it 
may be added, eall themselves in their own language 
Sirayi, and do not reeognize the designation Nestorians 
bestowed upon them by people of other creeds. The 
patriareh bears the title of patriarch of the Chaldeans, 
The Nestorians have a number of peculiar eustoms and 
manners, "Their marriage ceremonies are very interesting, 
as also are some of their other festivals, during which, at 
least in the Urmia plain, there is always plenty of danc- 
ing, drinking, and in the end fighting. The mountain 
Nestorians more partieularly are fond of hunting and 
hawking. One eustom may be mentioned as peculiarly 
European ; not only do they kiss the hands of their clergy, 
but they lift their caps to them—a mark of respect nowhere 
else in use in the East. Blood-revenge is in full vogue 
both in mountains and lowlands; but there are asylums 
for homicides. Pork is never eaten. As to ereed, the 
Nestorians are strongly opposed to image worship, have 
no auricular confession, know nothing of a purgatory, and 
allow their priests to marry. The Lord’s Supper is a kind 
of magical ceremony with them, and several curious customs 
are connected with its observance. As a matter of course 
their peeuliarities are better preserved in places like Urmia 
on the one side or the mountain district of Tiyári on the 
other, wheré they live together in considerable nunibers. 


In regard to the total numerical strength of the Nestorians, 
authorities differ greatly. Perkins spoke of 140,000, and assigned 
50,000 to Tiyári alone. The most trustworthy data are probably 
those of Badger, based, in the main, on information furnished by 
the patriarch, but with the number of families reduced one-third 
throughout (the figures given having, in some instances, been seen 
to be greatly exaggerated). The total number of families being 
11,378, it may be estimated that the individuals amount to about 
70,000. In the following table the enumeration of families as 4500 
in Nos, 7 and 8 is purely approximate. 
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Ji; AN'SRIS ceasesecs a a 0 249 
DUMIBOTW Aires scceseaccses esent 0 848 
OUI AN eers 2 220 
4. Central Kurdistan... 0 2,778 
5. Tkhoma, Tchelu, &c.. 0 1,979 
6. Caper, mC T non 0 1,082 
T. SHEMMING.......0:.0050500 
Simla ee ees sec ccrcsecsessveses : 4,500 
9. Lewun and Nudes............... 0 222 


-J 


The first-named diocese is the most southerly; it embraces the 
districts of Akra, Zebur, Mezuriye, and Jebel Gara to the north of 
Mosul. It is there more especially that, since the date of the 
collection of the figures given above, there have probably been 
accessions to the Chaldean Church. The second diocese, compris- 
ing Berwâri, Nerwi, and Supna, lies to the north of the first, and 
nearer the mountains; the third, farther to the west and north- 
west, is mainly occupied by independent Kurds, and is still practi- 
cally unexplored ; the fourth, directly subject to the patriarch, 
contains, besides the county of Tiyâri (upper and lower), almost 
exclusively inhabited by Nestoriaus, Ashitha to the west, and 
Kotehannes, Diz, &c., to the north. North-eastward towards the 
Persian frontier lies the sixth diocese, including, in addition to 
Gawar, Albak and some other smallisolated parishes; to the north 
of Tiyári is the (ninth) diocese of Lewun and Nudes (Nurduz ?), 
and to the east (fifth diocese) two leading districts of the Tkhoma 
mountains and the inhospitable Tehelu, along with Dar, Rekan, 
and Tchall. The seventh diocese, called also Be Shems-ud-din, lies 
to the east of Tchelu, and includes also Baradost, as well as 
Tergawer, Marjaver, &c., within Persian territory. 

See G. P. Badger, The Nestorians and their Rituals, 2 vols, London, 1852; 
J. Perkins, A Residence of Eight Years in Persia among the Nestorian Christians, 


Andover, 1843; Asahel Grant, The Nestorians or the Lost Tribes, 2d ed., London, 
1843; and also compare Layard's Nineveh and Ritter's Asia. (A. SO. 


NESTS. See Birps, vol. iii. p. 771. 

NET. A net consists of a fabrie of thread, twine, or 
eord, the intersections of whieh are firmly knotted so as to 
form meshes or interspáces of fixed dimensions,—the meshes 
being usually lozenges of uniform size. The art of netting 
is intimately related to weaving, knitting, plaiting, and 
pillow-lace and machine-lace making, from all of which, 
however, it is distinguished by the knotting of the inter- 
sections of the cord. Itisone of the most ancient and uni- 
versal of arts, having been in all times commonly practised 
among the rudest and most primitive tribes, to whom the 
net is of great importance in hunting and fishing. 

Net-making, as a modern industry, is principally con- 
eerned with the manufacture of the numerous forms of net 
used in fisheries, but netting is also largely employed for 
many and varied purposes, as for catehing game and birds, 
for the temporary division of fields, for proteeting fruit in 
gardens, for collecting inseets, for hammocks, and ship use, 
for screens and other furniture purposes, for ladies’ hair, 
house bags, &e. While to a large extent net-making con- 
tinues to be a handieraft, since the early part of the 19th 
century numerous forms of machine have been invented 
for netting, and several of these have been suecessfully 
introduced on a large scale in factories for the manufacture 
of fishing nets. Such fishing nets were formerly made 
principally from hemp fibre—technieally called “twine”; 
but since the adaptation of machinery to net-making 
cotton has been increasingly used. Cotton nets, being 
more flexible and lighter than those made of twine, are 
much more easily handled and stowed, and in practice they 
are rapidly superseding all others. 

The forms of fishing nets vary according to the manner 
in which they are intended to act. This is either by 
entangling the fish in their complicated folds, as in the 
trammel; receiving them into pockets, as in the trawl; 
suspending them by the body in the meshes, as in the 
mackerel-net ; imprisoning them within their labyrinth- 
like chambers, as in the stake-net; or drawing them to 
shore, as in the seine (See FISHERIES, vol. ix. p. 247). 
The parts of a net are the head or upper margin, along 
whieh the corks are strung upon a rope ealled the head 
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rope; the foot is the opposite or lower margin, which carries 
the foot-rope, on which in many cases leaden plummets 
are made fast. The meshes are the squares composing the 
net. The width of a net is expressed by the term “over”; 
e.g., a day-net is three fathoms long and one over or wide. 
The lever is the first row of a net. There are also accrues, 
false meshes, or quarterings, which are loops inserted in 
any given row, by which the number of meshes is increased. 
To bread or breathe a net is to make a net. Dead netting 
is a piece without either accrues or stole (stolen) meshes, 
which last means that a mesh is taken away by netting 
into two meshes of the preceding row at once. 


Hand- Netting. —Net-making as a handicraft is a simpleand easily 
acquired art; the labour is not hard; and the implements and 
materials are easily obtained and inexpen- 
sive, while a little practice in meshing is 
sufficient to develop wonderful dexterity of 
movement. The tools used in netting are 
the needle, an instrument for holding 
and netting the material; it is made with 
aneye E, atongue T, and a fork F (fig. 1). 
The twine is wound on it by being passed 
alternately between the fork and round 
the tongue, so that the turns of the 
string lie parallel to the length of the 
needle, and are kept on by the tongue 
and fork. A spool or mesh-pin is a piece 
of wood on which the loops are formed 
(round, as in fig. 2, or flat, as in fig. 3), 
the circumference or the spool determin- ` 
ing the size of the loops. Each loop con- 
tains two sides of the Miei mesh ; Pur 
fore, supposing that it be required to m . : 
make Meme inch eei) is, Fig. 1. Fig 2. 5 a 
measuring 1 inch from knot to knot,—a spool 2 inches in cir- 
cumference must be used. Large meshes may be formed by giving 
the twine two or more 
turns round the spool, @ 
as occasion may require; 
or the spool may be 
made flat, and of a 
sufficient width, having 
a portion cut away to | 
admit the finger and i/ 
thumb to grasp it con- 
veniently (fig. 3). The 
method of making the 
hand-knot in 
nets known 
as the fisher- 
man’s knot is um 
more casily acquired by example than 
described in writing. Fig. 4 shows the 
course of the twine in forming a single 
knot. From the last-formed knot the twine 
passes over the front of the mesh-pin A, 
and is caught behind by the little finger of 
the left hand, forming the loop s, thence 
it passes to the front and is caught at d by 
the left thumb, then through the loops s 
and m as indicated, after which the twine is — 
released by the thumb and the knot is drawn Fic, 4 
“taut” or tight. Fig. 5 shows the form of E 
the fisherman's knot, and fig. 6 is a bend knot used for uniting 
two ends of twine. 

Machine-Netting.—So long ago as 1778 a metting-machine 
was patented by William Horton, William Ross, Thomas Davies, 
and John Golby. From 
that time till the end of the 
18th century several other 
patents for similar machines m 
were secured in Great 
Britain, but there is no 
evidence that any of them 
was practically successful. 
In 1802 the French Govern- 
ment, through the Société 
d'Encouragement pour l'In- 
dustrie Nationale, offered 
a reward of 10,000 franes 
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Fig. 6. 
to the person who should invent an automatie machine for net- 


making. The reward attracted the attention of Jacquard, who 
submitted a model of a machine which was brought under the 
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notice of Napoleon I. and Carnot. Jacquard was summoned to Paris 
by the emperor, who, with forcible if profane point, asked of the 
inventor—‘‘ Are you the man who pretends to do what God 
Almighty cannot—tie a knot in a stretched string?” Jacquard’s 
niodel, which is incomplete, was deposited in the Conservatoire des 
Arts et Métiers ; it was awarded a prize, and he himself received 
an appointment in the Conservatoire, where he was not long in 
perfecting his famous Jacquard attachment to the common loom. 
In 1806 M. Buron of Bourgthéroulde (Eure) submitted to the Société 
d’Encouragement a model of a netting-machine for which he was 
awarded a gold medal. His model is also deposited in the Conser- 
vatoire. Meantime attention continued to be given to the problem 
in the United Kingdom, and the first to sueceed practically in 
inventing an efficient machine and in establishing the industry 
of machine net-making was Mr James Paterson of Musselburgh. 
Paterson, originally a cooper, served in the army through the 
Peninsular war, and was discharged after the battle of Waterloo. 
From his early days he had devoted his mind to the invention of a 
net-making machine, and on his retirement from the army he set 
himself to carry out his purpose. After much labour he succeeded, 
and established a machine net factory in Musselburgh about 1820. 
The early form of machine was, however, imperfect, the knots it 
formed slipped readily, and, there being much prejudice against 
machine nets, the demand for his manufactures was small. Mr 
Walter Ritchie, a native of Musselburgh, devised a method for 
forming the ordinary hand-knot on the machine nets, and the 
machine, so improved, and patented in July 1835, became the 
foundation of an extensive and flourishing industry. Paterson’s 
factory about 1849 passed into the hands of Messrs J. & W. 
Stuart, by whom the machine and processes have been still further 
developed and perfected. 

The mechanism of the Paterson net-loom or machine is complex, 
and not to be understood without elaborate diagrams or actual 
inspection. It consists of an arrangement of hooks, needles, and 
sinkers, one of each being required for every mesh in the breadth 
being made. The needles hold the meshes, while the hooks seize the 
lower part of each and twist it intoa loop. "Through the series of 
loops so formed a steel wire is shot, carrying with it twine for the 
next range of loops. This twine the sinkers successively catch and 
depress sufficiently to form the two sides and loop of the next mesh 
to be formed. The knot formed by threading the loops is now 
tightened up, the last formed mesh is freed from the sinkers and 
transferred to the hooks, and the process of looping, threading, and 
knotting thus continues. 

Another form of efficient net-loom, working on a principle dis- 
tinet from that of Paterson, was invented and patented in France 
by M. Onésiphore Pecqueur in 
1840, and again in France and 
in the United Kingdom in 
1849. The machine of Pec- 
queur was improved on by 
many snbsequent inventors ; 
and especially the additions 
made by MM. Bandouin and 
Jouannin, patented in the 
United Kingdom in 1861, 
greatly perfected its principle. 
In this machine separate 
threads or cords running longi- 
tudinally for cach division of 
the mesh are employed, as 
will be seen from fig. 7, which 
represents a section of the net 
with the knots loose to show 
their structure. It will also 
be observed that the alternate 
threads @ and b are differently 3 
disposed—the « series being drawn into simple loops over and 
through which the threads of the b series have to pass. On the 
machine the a series of threads are arranged vertically, while the 


Fig. 7. 


b series are placed horizontally in thin / 
lenticular spools. Over the horizontal 
b series is a range of hooks equal in a 


number with the threads, and set so 


that they seize the b threads, raise = 
them, and give them a double twist, 

thus forming a row of open loops. The 6 5 
loops are then depressed, and, seizing Fig. 8. 


the vertical «æ threads, draw them é 
crotchet-like through the b loops into loops sufficiently long and 
open to pass right over the spools containing the b threads (fig. 8), 
after which it only remains to tighten the threads and the mesh 
is complete. The machines work well with steam-power; and 
each requires only one female attendant. A 
Bobbin Net, which is the foundation of machine-made lace, is 
made by the intertwisting—uot knotting—of contiguous threads 
(see LACE, vol. xiv. p. 185). 
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Wire-netting, which is in extensive demand for garden use, 
poultry coops, and numerous like purposes, is also a twisted struc- 
ture made principally by machine power. The chief centre of 
wire-net making is Warrington in Lancashire. (J. PA.) 

NETHERLANDS, KINGDOM or THE. See HOLLAND. 

NETSCHER, Gaspar (1639-1684), portrait and genre 
painter, was born at Heidelberg in 1639. His father died 
when he was two years of age, and his mother, fleeing 
from the dangers of a civil war, carried him to Arnheim, 
where he was adopted and educated by a benevolent 
physician named Tullekens. At first he was destined for 
the profession of his patron, but his great aptitude for 
painting soon caused the plan of his future career to be 
altered. He was placed under an artist named De Koster, 
and, having also studied under Terburg, he set out for 
Italy to complete his education there. Marrying, how- 
ever, at Liége, he proceeded no farther. He settled at 
Bordeaux, and toiled hard to earn a livelihood by painting 
fancy subjects. But those small cabinet pictures which 
are now so highly valued on account of their exquisite 
finish brought but a small remuneration; and, after re- 
moving to the Hague, he turned his attention to portrait- 
painting. In this branch of his art he was more successful. 
He was patronized by William IIL, and his earnings soon 
became so considerable that he was enabled at times to 
gratify his own taste and fancy by depicting musical and 
conversational pieces. It was in these that Netscher’s 
genius was first fully displayed. The choice of these 
subjects, and the habit of introducing female figures, 
dressed in rich, glossy satins, were imitated from Terburg ; 
they possess easy yet delicate pencilling, brilliant and 
correct colouring, and pleasing light and shade; but fre- 
quently their refinement passes into weakness, and they 
err through over-finish. The painter soon attracted notice, 
and was rapidly gaining both fame and wealth, when he 
was cut off in 1684 at the premature age of forty-five. 

The paintings of Netscher are rare. The most extensive col- 
lection of them, numbering eight subjects, is at Dresden; and 
examples may be studied in the Louvre, in the galleries of 
Florence, the Hague, Cassel, Copenhagen, and St Petersburg, in 
the London National Gallery, and in the Bridgewater, Ashburton, 
and Apsley House collections. The style of Netscher was imitated 


by his two sons Theodore and Constantine; but these, though 
meritorious painters, were far inferior to their father. 


NETTLE is the vernacular equivalent of the Latin 
Urtica, which again gives its name to the Urticacex. The 
species of Urtica are herbs covered with stinging hairs, and 
with unisexual flowers on the same or on different plants. 
The male flowers consist of a perianth of four greenish seg- 
ments enclosing as many stamens, which latter, when freed 
from the restraint exercised upon them by the perianth- 
segments while still in the bud, suddenly uncoil themselves, 
and in so doing liberate the pollen. The female perianth 
is similar, but encloses only a single seed-vessel with a 
solitary seed. The stinging hairs consist, at the base, of a 
bulbous reservoir filled with acrid fluid, and prolonged 
into a long slender tube, the extremity of which is finely 
pointed. By means of this point the hair penetrates the 
skin and discharges its irritant contents beneath the 
surface. Some tropical species of Urtica produce a fluid 
of such potency that the most serious consequences ensue 
from coming into contact with the plant. Nettle tops, or 
the very young shoots of the nettle, may be used as a 
vegetable like spinach ; but from the abundance of crystals 
(cystolithes) they contain they are apt to be gritty, though 
esteemed for their antiscorbutic properties. The fibre 
furnished by the stems of several species is, however, of 
more economic importance, being used for the purpose of 
cordage or paper-making. Three species of nettle are wild 
in the British Isles, although from their general presence 
in the neighbourhood of houses, or in spots where house 
refuse is deposited, it has been suggested that they are 


_turpentine, &c. 
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not really natives, a supposition that to some extent receives 
countenance from the circumstance that the young shoots 
are very sensitive to frost. In any case they follow man 
in his migrations, and by their presence usually indicate a 
soil rich in nitrogen. The trailing subterranean root-stock 
renders the common nettle somewhat difficult of extirpa- 
tion. 

NETTLERASH, or URTICARIA, a disorder of the skin 
characterized by an eruption resembling the effect pro- 
duced by the sting of a nettle, namely, raised red or red 
and white patches occurring in parts or over the whole of 
the surface of the body, and attended with great itching 
and irritation. It may beacute or chronic. In the former 
variety the attack appears to be connected with digestive 
derangements, and often comes on after indulgence in 
certain articles of diet, particularly various kinds of fruit, 
shellfish, cheese, pastry, &c., also occasionally from the 
use of certain drugs, such as henbane, copaiba, cubebs, 
There is at first considerable feverishness 
and constitutional disturbance, together with sickness and 
faintness, which either precede or accompany the appear- 
ance of the rash. The eruption may appear on any part 
of the body, but is most common on the face and trunk. 
In the former position it causes swelling and disfigurement 
while it lasts, and is apt to excite alarm in persons 
unacquainted with its nature. The attack may pass off 
in à few hours, or may last for several days, the eruption 
continuing to come out in successive patches. The chronic 
variety consists in an eruption similar to that above 
described, but lasting with interruptions for a length of 
time often extending to months or years This form of 
the disease occurs independently of errors in diet, and is 
not attended with the feverish symptoms characterizing 
the acute attack. It is probably connected with consti. 
tutional conditions, and is occasionally observed in the 
gouty. As regards treatment, the acute variety generally 
yields quickly to a purgative and the use of some antacid, 
such as magnesia or liquor potasse. The local irritation 
is allayed by sponging with a warm alkaline solution 
(soda, potash, or ammonia), or a solution of acetate of lead. 
In the chronic form, in addition to these remedies, any 
constitutional morbid condition will demand special atten- 
tion. 

NETTLE TREE is the name applied to certain trees of 
the genus Celtis, and belonging to the family Urticacee. 
The best-known species have usually obliquely ovate, or 
lanceolate leaves, serrate at the edge, and marked by 
three prominent nerves. The flowers are inconspicuous, 
usually hermaphrodite, with a 4- or 5-parted perianth, as 
many stamens, a hairy disk, and a l-celled ovary with a 
2-parted style. The fruit is succulent like a little drupe, 
a character which serves to separate the genus alike from 
the nettles and the elms, to both of which it is closely 
allied. The wood of Celtis australis of southern Europe 
(also cultivated in England) is made use of for a variety 
of purposes, while the leaves serve as forage. An oil for 
burning is extracted from the seed of Celtis occidentalis. 
A North-American species is used for like purposes. 
Celtis australis was one of those to which the term “ lotus ” 
was applied by Dioscorides and the older authors, its 
berries or drupes having a sweet pleasant taste. 

NEU-BRANDENBURG, a flourishing town in Mecklen- 
burg-Strelitz, Germany, situated on a small lake called 
the Tollenser-See, about 60 miles to the west of Stettin. 
It is still partly surrounded with walls, and possesses four 
interesting old Gothic gates, dating from 1304. The 
principal buildings are the Marienkirche, a Gothic building 
of the 14th century, the synagogue, the town-house, and 
the gymnasium. Iron-founding, machine-making, wool- 
spinning, and the making of paper, tobacco, and musical 
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instruments are carried on here, and the trade in wool and 
agricultural products is very considerable. The horse fair 
is also important. Neu-Brandenburg was founded in 1248, 
and has belonged to Mecklenburg since 1292. The popula- 
tion in 1880 was 8406. 

NEUBURG, a small town of Bavaria, in the district of 
Schwaben und Neuburg, is pleasantly situated on the 
Danube, and in 1880 contained 7690 inhabitants, three- 
fourths of whom are Roman Catholics. It is a place of 
very ancient origin, but is chiefly noteworthy from the 
fact that for three centuries (1503-1802) it was the capital 
of the independent duchy of Pfalz-Neuburg. The most 
important building is the old ducal chateau, the handsomest 
part of which is in the Renaissance style of the 16th 
century. A considerable trade in agricultural products is 
carried on by the Danube. 

NEUCHATEL, or NEUFCBATEL (Germ., Neuenburg), a 
canton of Switzerland, consisting of a section of the Jura 
system (see JuRA) between the Doubs valley and the Lake 
of Neuchâtel, lies between 46° 50’ and 47° 10’ N. lat. 
and 6° 25’ and 7° 5’ E. long. It is bounded on the N.E. 
and E. by Bern, on the S.E. by its lake, which separates 
it from Freiburg and Vaud, on the S. by Vaud, and 
on the W. and N.W. by France (department of Doubs). 
The greatest length is about 30 miles, the average breadth 
11, and the area 312 square miles. It consists for the 
most part of the longitudinal ridges and valleys character- 
istic of the Jura mountains, which here have an average 
elevation of over 3000 feet, and reach their highest point 
in the Creux du Vent (4900 feet) The drainage is 
divided by the Thiéle or Zihl, which flows into the Aar, 
and by the Doubs, the former receiving by far the larger 
portion. The lowest part of the canton, stretching along 
the shore of the lake, and known by the name of Vignobles, 
has, as the name implies, the vine for its characteristic 
growth. It extends from about 1425 to upwards of 1800 
feet above the level of the sea. An intermediate region 
represented by the Val de Travers and the Val de Ruz, 
ranging from 1800 to about 2700 feet in height, produces 
cereals (only a fifth, however, of the total required by the 
population) The higher valleys are occupied by meadow 
and forest. About one-fifth of the total area of the canton 
is under wood, and nearly a fourth is ranked as un- 
productive. The geological structure is explained under 
JURA. The most valuable mineral product of the canton 
is asphalt, of which there is a large and rich deposit in the 
Val de Travers, from which upwards of 2000 tons are 
annually taken (see vol ii p. 716). The wine of the 
Vignobles (both sparkling and still) is plentiful and has a 
good reputation, being exported in large quantities. On 
the mountain pasture lands large herds of cattle are reared ; 
in 1876 the number was 19,469, and there were besides 
3009 horses, 3433 pigs, 3586 sheep, 2853 goats, and 4723 
beehives. Absinthe is manufactured in the Val de Travers, 
and exported to the extent of 200,000 bottles annually ; 
lace is also largely made, especially in that valley, but the 
characteristic industry of the canton is that of watchmaking 
in all its branches, carried on chiefly in and around the 
lofty and secluded villages of Chaux-de-Fonds and Le 
Locle. The former, which is upwards of 3200 feet above 
the level of the sea, had a population of 22,456 in 1880, 
the latter (upwards of 3000 above sea-level) had 10,464, — 
the annual value of the total production of watches exceed- 
ing £1,000,000. The population of the canton in 1880 
was 103,732 (50,169 males) The proportion of Pro- 
testants to Catholics is nearly 8 to 1; there are also a 
small number of Jews. The language of three-fourths of 
the inhabitants is French. 


The territory of Neuchátel was inhabited during the Roman 
period by the Gallie Sequani. 


It is not again mentioned in history | 
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until the beginning of the 11th century, when it passed from 
Burgundy to the German empire. In 1288 it was given by Rudolph 
of Hapsburg to John II. of Chalons, with the title of count. In 
1444 the count of Neuchátel joined the Swiss league agaiust Austria, 
and ever afterwards enjoyed Swiss protection. In the beginning 
of the 16th century the countship passed to the house of Orleans- 
Longueville, and in 1579, being conjoined with the countship of 
Valendis, it became a principality, which in the beginning of the 
18th century was inherited by Frederick I. of Prussia (his claims 
being preferred by the people over those of numerons other candi- 
dates). In 1806, after the treaty of Tilsit, it was given by 
Napoleon to Marshal Berthier, but it was restored to Prussia in 
1814, though Neuchatel was at the same time recognized as holding 
a place in the Swiss confederacy, being the only non-republican 
canton. In 1848 a republican constitution was established, the 
king of Prussia protesting ; and in 1856 an attempt was made by 
a royalist party to re-establish monarchy, but without success. The 
ultimate result of the negotiations which ensued was that, by a 
treaty at Paris in 1857, an amnesty was granted to the insurgents, 
and the king of Prussia resigned all claim to sovereignty while still 
retaining the right to bear the title of prince of Neuchatel. 
NEUCHÂTEL, the capital of the above canton, stands 
near the north end of the lake, at the mouth of the Seyon, 
partly on low alluvial ground and partly on the slope of 
the Jura. The castle (whence the name Neocomum, 
Neoburgum, Novum Castrum), which is situated on an 
eminence, is a considerable building, now occupied by the 
Government offices. It was formerly the residence of the 
princes of Neuchatel, and the most ancient portion, recently 
restored, dates from the Burgundian period. Near it is 
the Temple du Haut, a church dating from the 12th 
century ; it contains a handsome monument (1372) to 
Count Louis of Neuchatel, and a memorial stone to the 
Reformer Farel, who frequently laboured here. His statue 
in front was erected in 1875. On the lake stands the 
gymnasium or college, containing a library, an archzological 
museum, and a valuable natural history collection founded 
by Agassiz. The town also possesses a picture gallery, a 
good observatory, and considerable charitable institutions, 
mostly due to the munificence of private citizens,—the 
municipal hospital, founded by David de Pury, whose 
statue stands in the Place Pury, and the Pourtalés hospital, 
founded by M. Pourtalés. The Préfargier lunatic asylum, 
presented to the canton in 1844 by M. de Meuron, is 
situated 3 miles to the west of the town. Neuchatel has a 
considerable trade in the products of the canton, the chief 
items being wine, watches, lace, and liqueurs. It has 
railway communication by Yverdon with Lausanne and 
Pontarlier, by Bienne with Basel, by Chaux-de-Fonds with 
Locle and also with Basel, and by the Val de Travers 
with Pontarlier. The population in 1880 was 15,612. 
NEUCHATEL, Tue LAKE or, along with the connected 
lakes of Morat and Bienne, is the modern representative 
of the large body of water which at one time occupied the 
whole lower valley of the Aar. It is 25 miles in length, 
at its broadest part it measures 6 miles, its maximum 
depth is 500 feet, and the area is 92 square miles. The 
Thiéle (Germ., Zihl), which flows into it at the south-west 
angle, rises in the heights above La Sarraz close to the 
edge of the Geneva basin; the Broye, which joins it on 
the north-east, comes from the Lake of Morat (Lacus 
Aventicensis) It is also fed by the Reuse, which drains 
the Val de Travers, and by the Seyon from the Val de Ruz 
(Rudolfsthal) It drains by the Thièle into the Lake of 
Bienne and thence into the Aar. Its elevation above sea- 
level, lowered 7 feet by a recent enlargement of the outlet, 
is 1424 feet. The north-west shore is cultivated and 
populous, but the opposite bank is rocky, overgrown with 
wood, and comparatively thinly peopled. The scenery, 
though pleasing, cannot compare with that of the more 
famous Swiss lakes. Besides Neuchatel, the principal 
towns upon its banks are Estavayer and Yverdon—the 
ancient Eburodunum or Ebredunum, from which came its 
Roman name (Lacus Eburodunensis). It abounds in fish; 
XVII. — 46 
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and a considerable traffic, by steam and otherwise, is borne 
by its waters. It is subject to violent westerly storms. 
Interesting remains of ancient lake dwellings have been 
discovered at Estavayer and Cortaillod. 

NEUHAUSEL (in Hungarian, Zrsek-Ujvár), a town of 
Hungary, in the district of Neutra, is situated on the river 
Neutra and on the railway from Pressburg to Pesth, about 
60 miles from each of these towns. It was formerly a 
strong fortress, and played an important part in the wars 
with the Turks, and in the risings of Bethlen Gabor and 
Prince Rakoczky, but the works were razed in 1724. Its 
inhabitants, numbering 10,584 at the census of 1880, 
are partly of Slovak origin, and are occupied with agricul- 
ture, vine-growing, and cloth-weaving. Important cattle 
and horse markets are held here. 

NEUHOF, Tuxopon, Baron von (c. 1690-1756), who 
for a short time was nominally king of Corsica as Theodore 
L, was the son of a Westphalian noble, and was born at Metz 
about 1690. His father, an officer in the French service, had 
won the special favour of the duchess of Orleans, and on 
his death in 1695 his son and daughter were taken under 
her protection. "The young baron was thus early initiated 
into the usages of courts, and received a thorough training 
in all the accomplishments best fitted to gain him influence 
with the great. Losses in play having compelled him to 
leave Paris, he entered the service of Charles XII. of 
Sweden, by whom he was sent on a secret diplomatie 
mission in connexion with a project for the restoration of 
the Stuarts. In connexion with the same intrigue he was 
also resident for a short time in London. In 1718 he 
came to Spain, where, obtaining the favour of the duke of 
Ripperda, he received the commission of colonel, and 
married Lady Sarsfield, one of the maids of honour of the 
queen. Finding his position at the court insecure, he 
made his escape with his wife's jewels. After various 
adventures he came in 1732 to Florence as representative 
of the emperor Charles VI. Having here made the 
acquaintance of several Corsican patriots, he succeeded by 
expressing strong sympathy with their cause, and promis- 
ing to gain assistance for them in their resistance to the 
Genoese, in being accepted as a candidate for the Corsican 
throne. After fruitless endeavours to interest various 
European sovereigns in their behalf, he made his way to 
the dey of Tunis. From him he obtained a shipload of 
supplies and ammunition, with which he landed at Corsica 
on the 14th March 1736. He was received with the 
utmost enthusiasm, and in the following April was crowned 
king as Theodore I. By the help of a body-guard of 400 
men, and the lavish distribution of new titles, he succeeded 
for some time in retaining his position, but failing in an 
effort to capture Bastia from the Genoese, he at the end 
of eight months resigned his power into the hands of a 
council of regency, and left the island with the view of 
arousing sympathy in behalf of his oppressed subjects. 
Making his way finally to Amsterdam, he was thrown into 
prison by some of his old creditors, but, succeeding in 
satisfying their demands, he appeared before Corsica in 
September 1738 with a considerable supply of provisions 
and war matériel, only to find it under the power of the 
French, who kad become allies of the Genoese. After the 
departure of the French in 1743 he endeavoured to re- 
establish his authority, but found the faction against him 
so strong that he was soon compelled again to leave Corsica, 
and went to England, where he suffered several years 
imprisonment in the King’s Bench prison at the instance 
of his Dutch creditors. Through the efforts of Horace 
Walpole a subscription was raised in his behalf, and, an 
understanding having been arrived at with his creditors, 
he obtained his freedom in 1756. He died 11th December 
of the same year. 
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Neuhof's son, who entered the service of the duke of Würtemberg, 
published an account of his father's life under the title Mémoires 
pour servir à Uhistoire de Corse, 1768. Sce also Filippini, Histoire 
des Révolutions de Ufle de Corse ct de Ul Élévation de Théodore I. 
sur le Trône de cet État, The Hague, 1738; D'Argenteourt, De 
Gekroonde Moff of Theodorus op Stelten (Utrecht, 1739), and De 
Dwaalende Moff of Verfolg van Theodorus op Stelten (Deventer, 
1740); A General Account of the Island of Corsiea, with authentic 
Memoirs of Baron de Neuhof, London, 1839 ; History of Theodore 
I., King of Corsica, London, 1843 ; Varnhagen von Ense, Bio- 
graphisehe Denkmale, part i. 

NEUILLY-SUR-SEINE, a town of France, at the head 
of a canton in the arrondissement of St Denis (department 
of Seine), lies between the line of the Paris fortifications, 
the Bois de Boulogne, the right bank of the Seine, and the 
vilage of Levallois-Perret, which was formerly included 
within its limits. It is only 35 miles from the centre of 
Paris by the road to St Germain (a continuation in the 
form of a boulevard of the middle avenue of the Champs 
Elysées), and is practically a mere suburb; but its broad 
drives and leafy gardens make it a favourite resort for 
invalids and city people who wish to enjoy a little country 
air. Unlike St Denis and Clichy, Neuilly has no large 
manufactories: convents, boarding-schools, maisons de 
santé, laundries, &c., give character to the place, which 
also contains establishments connected with Paris houses 
for the manufacture of preserved meats, patent leather, 
colours, chemicals, The population is 25,235. 

A castle at Neuilly, built by the count of Argenson in the 18th 
century, ultimately became the property and favourite residence of 
the duke of Orleans (Louis Philippe), the birthplace of nearly all 
his children, and the scene of the offer of the crown in 1830. The 
buildings, which comprised 30 state apartments, accommodation 
for 500 attendants, and stabling for 200 horses, were pillaged and 
burned by the mob in 1848. The park which extended from the 
fortifications to the river, as well as the neighbouring park of 
Villiers (also belonging to the princes of Orleans), was broken up 
into building lots, and is now occupied by a large number of small 
middle-class houses and a few fine villas, Within the line of the 
fortifications, but on Neuilly soil, stands the chapel of St Ferdin- 
and erected in the Byzantine style on the spot where the duke of 
Orleans died Jnly 13th, 1842, from the results of a carriage 
accident. The stained glass windows were made at Sévres after 
designs by Ingres; the ducal cenotaph, designed by Ary Scheffer, 
was sculptured by M. de Triquety; and the chapel farther contains 
a '' Descent from the Cross," by the last-named artist, a picture 
by Jaequand, representing the royal family gathered round the 
dying prince, and an angel executed in Carrara marble by the 
princess Marie his sister. The castle of Bagatelle, onee the 
property of the count of Artois, now belongs to Sir Richard: 
Wallace. 1 

NEUMANN, Cart Friepricn (1798-1870), the well- 
known Orientalist, was born of Jewish parents at Reich- 
mansdorf near Bamberg, on the 22d December 1798. 
He began life in a merchant's office at Frankfort, but 
finding commerce unsuited to his taste he resigned his 
desk, and in 1816 entered as a student at the university 
of Heidelberg. From thence he went to Munich, where, 
under the influence of the liberal opinions which were fast 
gaining possession of his mind, he deserted his hereditary 
faith for the Lutheran communion. Once more he sought 
another alma mater, and finally completed his studies at 
Göttingen. In 1822 he was appointed to a professorship 
in a gymnasium at Spires, but the same freedom of thought 
which had led him to leave the religion of his fathers 
brought him into conflict with the authorities of that 
institution, who, believing the religions tendency of his 
historical teaching to be heterodox, dismissed him from 
his office. About this time he appears to have entered on 
the serious study of Armenian, and in 1827 we find him 
at Venice devoting himself to that language under the 
guidance of the monks of the monastery of San Lazaro. 
In the following year he visited Paris for the purpose of 
pursuing a more general study of the Oriental languages, 
among which Chinese had for him a special attraction. It 
was not, however, until he reached London in 1829 that 
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he first contemplated visiting China, a project which in 
1830 he carried into execution. While in that country 
he gathered together a library of 10,000 volumes, consist- 
ing of works in all departments of literature, and he also 
purchased a collection of works in 2400 volumes for the 
royal library at Berlin. On his return to Europe in 1831 
he presented the 10,000 volumes to the royal library at 
Munich, and was most appropriately installed by the 
Government as curator of his gift, as well as professor of 
Chinese at the university. His lectures at this period of 
his career were no less conspicuous for the deep and wide 
knowledge they displayed of the languages and history of 
the East than for the zeal for social progress which was 
apparent in them. During the disturbed years which 
preceded the revolutionary period of 1848 the natural 
tendency of his mind placed him in the fore front among 
the “friends of the people,” and when the outbreak came 
he was elected a member of the Bavarian Provisional 
Parliament. The prominent position thus accorded to 
him cost him his professorship when four years afterwards 
the royalists found themselves sufficiently powerful to 
make such reprisals. He, however, still remained at 
Munich pursuing his favourite studies until 1864, when 
he removed to Berlin, where he died on the 17th March 
1870. 

Among the best known works of this indefatigable student are 
his Pilgerfahrten buddhistischer Priester aus China und Indien, 
Leipsie, 1883; Mémoire sur la vie et les ouvrages de David, 
philosophe arménien du cinquiémo siècle de notre ère, Paris, 1829 ; 
Geschichte des Englisch-Chinesischen Krieges, Leipsic, 1846; 
Supplement to Biirck’s Marco Polo, Leipsic, 1846; Geschichte 
des Englischen Reiches in Asien, 2 vols., Leipsie, 1857 ; Ostasiatische 
Geschichte vom ersten Chinesischen Krieg bis z. den Verträgen in 
Peking, 1840-60, Leipsic, 1861 ; translations from Armenian of the 
History of Vartan by Eliseus (London, 1830), and of Vahram's 
Chronicle of the Armenian Kingdom in Cilicia (London, 1831); 
from the Chinese of the Catechism of the Shamans (London, 1831), 
and of the History of the Pirates who infested the Chinese Seas from 
1807 to 1810 (London, 1831); and from the Italian of the Versuch 
einer Geschichte der armenischen Literatur (Leipsie, 1833). Besides 
these works he published ZLechrsaal des Mittelreiches, 1836 ; his 
Asiatische Studien, 1837; Die Völker des südlichen Russlands in 
ihrer geschichtlichen Entwickelung, 1847, for the last of which 
papers he gained a prize from the French Institute. 


NEU-MUNSTER, a town of Prussia, in the province of 
Schleswig-Holstein, district of Kiel, lies on both banks of 
the small river Schale, in the basin of the Stór. It is 
the centre of the railway system of Holstein, and after 
Altona the most important industrial town in the province, 
containing upwards of seventy cloth-factories, besides 
manufactories of cotton, wadding, carpets, paper, and 
bonbons. Its trade is also brisk. The name is derived 
from an Augustine monastery, founded by Vicelin, and 
mentioned as “ Novum Monasterium” in a document of 
1136. Its industrial importance began in the 17th 
century, when the cloth-workers of Segeberg, a town to 
the south-east, migrated to it. In 1880 it contained 
11,623 inhabitants, almost exclusively Protestant. 

NEUNKIRCHEN, or OBER-NEUNKIRCHEN, a small 
manufacturing town of Prussia, in the district of Treves 
and circle of Ottweiler, is situated on the Blies, 12 miles to 
the north-west of Saarbrücken. The principal industrial 
establishment is a huge iron-foundry, employing upwards 
of 2000 hands, and producing about 80,000 tons of manu- 
factured iron per annum; but there are also boiler- 
works, soap manufactories, and a brewery. It lies in an 
important coal-basin, in which about 4 million tons of 
coals, worth £1,500,000, are raised annually. "The 14,647 
inhabitants (1880) consist of Protestants and Roman 
Catholics in almost equal proportions. 

NEURALGIA, literally nerve pain, is a term which is 
‘frequently employed both technically and popularly in a 
somewhat loose manner, to describe pains the origin of 
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which is not clearly traceable. In its strict sense it 
denotes the existence of pain in some portion or through- 
out the whole of the distribution of a nerve without any 
distinctly recognizable structural change in the nerve or 
nerve centres. This strict definition, if adhered to, how- 
ever, would not be applicable to a large number of cases 
of neuralgia; for it is well known that in not a few 
instances the pain is connected with some source of irrita- 
tion, by pressure or otherwise, in the course of the affected 
nerve ; and hence the word is generally used to indicate 
pain affecting a particular nerve or its branches from any 
cause. There are few ailments which give rise to greater 
human suffering than neuralgia, and some of the chief 
causes concerned in its production, or the conditions most 
frequently found associated with it, may be briefly alluded 
to. 

It may be stated generally that neuralgia rarely occurs 
in the midst of good health. On the contrary its exist- 
ence usually betokens a depressed or enfeebled state. 
Constitutional conditions inherited or acquired are among 
the most powerful of the predisposing influences in the 
production of neuralgia. Thus it is often found to affect 
the hereditarily rheumatic or gouty. In weakened con- 
ditions of the system from improper or insufficient food, 
or as a result of any drain upon the body, or in anemia 
from any cause, and in certain disease poisons, such as 
syphilis or malaria, neuralgia is a frequent concomitant. 
Further, any strain upon the nervous system, such as 
mental overwork or anxiety, is a predisposing cause of 
recognized potency. Among the exciting causes of an 
attack of neuralgia by far the most common is exposure to 
cold and damp, which seems to excite irritation in a nerve 
already predisposed to suffer. But irritation may be pro- 
duced by numerous other causes besides this,—such as a 
decayed tooth, diseased bone, local inflammations in which 
nerves are implicated, by some source of pressure upon a 
nerve trunk, or by swelling of its sheath in its passage 
through a bony canal or at its exit upon the surface. 
Further, there would appear to be causes of a reflex 
character which are capable of setting up neuralgia at a 
distance, such as intestinal or uterine derangements. The 
practical importance of ascertaining the probable nature of 
the cause is obvious. 

The pain of neuralgia is generally localized, but may 
come to extend beyond the immediate area of its first 
occurrence, It is usually of paroxysmal character, and 
not unfrequently periodic, occurring at a certain time of 
the day or night. It varies in intensity, being often of 
the most agonizing character, or less severe and more of a 
tingling kind, Various forms of perverted nerve function 
may be found co-existing with or following neuralgia. 
Thus there may be hyperesthesia, anssthesia, paralysis, 
or alterations of nutrition, such as wasting of muscles, 
whitening of the hair, &c. Attacks of neuralgia are liable 
to recur, particularly when the general health is low, and 
some persons unhappily continue to suffer from occasional 
attacks during the greater part of their lifetime. 

The nature of the disease and its manifestations will be 
best understood by a reference to the forms in which 
neuralgia most commonly shows itself. These are facial 
neuralgia or tic douloureux, migraine (hemicrania or brow 
aguc), intercostal neuralgia, and sciatica. Other forms, 
such as those affecting the neck, arm, &c., are described, 
but they are of less frequent occurrence. 

Facial neuralgia, or tie doloureux, is one of the most common 
forms of neuralgia, and one of the most severe. It affects the great 
nerve of sensation of the face (fifth nerve), and may occur in one 
or more of the three divisions in which the nerve is distributed. 
It is usually confined to one side. Females suffer, on the whole, 


more frequently than males, and adults or young persons more than 
children or the aged. Among the more prominent conditions asso- 
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ciated with it may be mentioned a low state of health as a result of 
previous disease, any drain upon the system (such as excessive 
menstruation, over-lactation, &e.), and, very specially, over-exertion 
of body or mind and mental anxiety. It is occasionally associated 
with epilepsy (Trousseau). The attack is often precipitated by the 
irritation of a decayed tooth or by exposure to cold air. When the 
first or upper division of the nerve is involved, the pain is mostly 
felt in the foreliead and side of the head. It is usually of an in- 
tensely sharp, eutting, or burning charaeter, either constant or with 
exacerbations, and often periodie, returning at a eertain hour each 
day while the attack continues. Oceasionally the paroxysms are 
of extreme violenee, and are brought on by the slightest provoca- 
tion, sueh as a draught of eool air. The skin over the affeeted part 
is often red and swollen, and, even after the attack has abated, 
feels stiff and tender to the touch. In this, as in all forms of 
neuralgia, there are certain loealities where the pain is more 
intense, these ‘‘ painful points," as they are called, being for the 
most part in those plaees where the branches of the nerves emerge 
from bony canals or pieree the faseia to ramify in the skin. 
Henee, in this form, the greater severity of the pain above the eye- 
brow and along the side of the nose. There is also pain in the 
eyelid, redness of the eye, and flow of tears. When the seeond 
division of the nerve is affected the pain is chiefly in the cheek and 
upper jaw, the painfnl points being immediately below the lower 
eyelid, over the cheek bone, and about the upper lip. When the 
third division of the nerve suffers the pain atfeets the lower jaw, 
and the chief painful points are in front of the ear and about the 
chin. Asa result of this malady important nutritive disturbanees 
may appear in the affeeted area, such as thiekening of the tissues, 
falling out or blanching of hair, &e., as well as various alterations 
of sensibility. Attaeks of tie douloureux, extremely distressing 
as they are, may recur oeeasionally for years; and, although, by 
depriving the sufferer of sleep and interfering with the taking of 
food, they may in some measure impair the health, they rarely 
appear to lead to any serious results. 

Hemierania, migraine, brow-ague, and sick headache are various 
terms employed to deseribe what appears to be another form of 
neuralgia, notwithstanding the opinion of some that it is a different 
kind of disease. The eauses giving rise to it appear to be similar 
to those which bring about any of the forms of neuralgia. In some 
instances it would seem to be hereditary. It most frequently affeets 
females, and generally oecurs in early life, tending to disappear as 
age advances, An attack may come on suddenly, but, in general, 
begins by a dull aching pain in the brow or temple, whieh steadily 
increases in severity and extent, but remains usually limited to 
one side of the head. It attains at times an extreme degree of 
violence, and is apt to be aggravated by movement, loud noises, or 
bright light. — Aecompanying the pain there is more or less of 
nausea, and when the attack reaches its height vomiting may 
oceur, after which relief comes, especially if sleep supervene. An 
attack of this kind may last for a few hours or for a whole day, 
and after it is over the patient feels eomparatively well It may 
recur periodically, or, as is more common, at irregular intervals. 
During the paroxysms, or even preceding them, certain sensory 
disturbances may be experienced, more especially affections of 
vision, such as ocular spectra, hemiopia, diplopia, &e.; and there 
is also apt to be considerable mental depression. 

Intereostal neuralgia is pain affecting the nerves which emerge 
from the spinal cord and run along the spaces between the ribs to 
the front of the body. This form of neuralgia affects the left side 
more than the right, is much more common in women than in 
men, and occurs generally in enfeebled states of health. It might 
be mistaken for pleurisy or some inflammatory affection of the 
lungs; but the absenee of any chest symptoms, its occurrence 
independently of the aets of respiration, and other considerations 
well establish the distinction. The speeially painful points are 
chiefly at the commencement of the nerve as it issues from the 
spinal canal, and at the extremities towards the front of the body, 
where it breaks up into filaments whieh ramify in the skin. "This 
form of neuralgia is oceasionally the precursor of an attack of 
shingles (Zerpes zoster) as well as a result of it. 

Seiatiea is another of the more common forms of neuralgia. It 
affeets the great sciatie nerve which emerges from the pelvis and 
runs down the leg to the foot. It is in most instances traceable to 
exposure to cold or damp, to overuse of the limbs in walking, &e. ; 
but there are many other possible causes. Any source of pressure 
upon the nerve within the pelvis, such as may be produced by a 
tumour or even by constipation of the bowels, may excite an attack 
of sciatica. Itis often connected with a rheumatie or gouty cou- 
stitution. In general the nerve of one side only is affected. The 
pain whieh is felt at first a little behind the hip-joint steadily 
inereases in severity and extends along the course of the nerve and 
its branches in many instances as far as the toes. The specially 
painful points are abont the knee and ankle joints; besides which 
a feeling of numbness is experienced throughout the whole limb. 
In severe cases all movement of the limb aggravates the pain, and 
the patient is obliged to remain in bed. In prolonged attacks the 
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limb may waste and be drawn up and fixed in one position. 
Attacks of sciatica are often attended with great suffering, and are 
apt to be very intractable to treatment. 


In the treatment of all forms of neuralgia it is of first 
importance to ascertain if possible whether any constitu- 
tional morbid condition is associated with the malady, for 
otherwise the most powerful and approved remedies will 
often fail. Thus, if evidence of rheumatism, gout, anzemia, 
&c., be present, treatment appropriate to these conditions 
must be employed. 

Of means available for the relief of the pain the number 
is so great that any detailed statement would be impossible 
in a general notice like the present. Only the more 
approved and potent remedial measures can be alluded to. 
The internal administration of narcotics and sedatives 
often succeeds in quelling the attack and procuring sleep. 
Among these the various preparations of opium, belladonna, 
henbane, chloral, croton-chloral, bromide of potassium, the 
bromide and chloride of ammonium, aconite, gelsemium, 
&c., are most commonly employed ; but to many of them, 
such as opium and chloral, there exists the serious objec- 
tion of the risk of the acquisition of the habit of indulgence 
in them. 

When the attack is periodic the administration of a large 
dose of quinine two or three hours previous to the usual 
time of the seizure will often mitigate, and may even pre- 
vent, the paroxysm. In migraine, caffein and its prepara- 
tions are recommended. Many topical applications are of 
great efficacy. The various liniments or ointments con- 
taining the preparations of opium, belladonna, or aconite 
rubbed into the affected part will often soothe the most 
severe local pain. An excellent sedative application is a 
lotion composed of equal parts of camphor and chloral 
painted or gently rubbed over the painful area. In many 
cases relief may be obtained by the hypodermic injection 
of morphia or atropia, by acupuncture, by blisters, or by 
counter-irritation with the button cautery. 

The plan at one time resorted to of dividing or excising 
& portion of the affected nerve is now seldom employed, 
but the operation of nerve-stretching has been recently 
introduced, and in some forms of neuralgia, notably 
sciatica, is sometimes successful It consists in cutting 
down upon and exposing the nerve, and in seizing hold 
and drawing upon it so as to stretch it. Such an opera- 
tion is obviously justifiable only in cases where other less 
severe measures have failed to give relief. The employ- 
ment of electricity, either in the form of faradization or 
galvanism, has much to recommend it, and in long continued 
and intractable forms of neuralgia proves in many instances 
eminently serviceable. COTA) 

NEUROPTERA. See Insects, vol. xiii. p. 151. 

NEU-RUPPIN, the chief town of a circle in the district 
of Potsdam and province of Brandenburg, Prussia, lies on 
the west bank of a small lake (the Ruppiner See), 37 miles 
to the north-west of Berlin. The town, which was rebuilt 
after a destructive fire in 1787, contains three Protestant 
churches, a small Roman Catholic church, and various 
educational and benevolent institutions. Its inhabitants 
are employed in the manufacture of cloth, starch, and 
machinery, iron-founding, and lithography. In 1880 they 
numbered 13,985. Important cattle and horse fairs are 
held here. The small town of Alt-Ruppin lies at the 
north end of the lake, and about 10 miles to the north is 
the chateau of Rheinsberg, where Frederick the Great 
spent his youth. 

NEU-SANDEC, or NEU-SANDEZ (Polish, Novi Sácz), the 
chief town of a distriet in western Galicia, lies on the 
river Dunajec, about 45 miles to the south-east of Cracow. 
It contains a medieval chateau, a Gothic church of 1448, 
a Protestant church, a gymnasium, and several benevolent 
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institutions. In Alt-Sandec, a little to the south, at the 
confluence of the Poprad and Dunajec, is an old convent of 
Clarissine nuns, formerly one of the wealthiest in Poland. 
Sandee was founded by Wenzel king of Poland and 
Bohemia, in 1294. It contains (1880) 11,185 inhabi- 
tants, most of whom are Protestants. 

NEUSATZ (Hungarian, Uj Vidék; Servian, Vovisad), a 
royal free town of Hungary, in the province of Dács, and 
the seat of a Greek non-united bishop, lies on the left bank 
of the Danube, opposite Peterwardein, with which it is 
connected by a bridge of boats. It is about 150 miles to 
the south of Pesth and 50 miles above Belgrade. The town 
is well built, and contains ten churches (Greek, Roman 
Catholic, and Protestant), a synagogue, a gymnasium, and 
a real-school. It is a steamboat station, and carries on a 
brisk trade in grain and fruit with Germany and Turkey. 
Nearly one half of its 21,325 inhabitants (1880) are 
Serbs, the other half being made up of Magyars, Germans, 
and Jews; and it has recently become a sort of religious 
and literary centre for the Serbs of Hungary. Neusatz 
was founded in the middle of the 18th century, and was 
almost totally destroyed in 1849, when the insurgents 
made an ineffectual resistance here to the imperial troops 
under Jellachich. In the vicinity are the remains of an 
extensive Roman entrenchment. 

NEUSOHL (Hungarian, Sestercze-Bdanya ; Slavonic, 
Banska Bystrica), an ancient mining town of Hungary, 
the capital and see of the district of Sohl, is prettily 
situated at the confluence of the Gran and the Bistritz, in 
a fertile valley enclosed by lofty hills, 85 miles to the 
north of Pesth. It isa well-built town, with five suburbs, 
and contains a Roman Catholic cathedral, an imposing 
Protestant church, an old castle, two gymnasia, an 
episcopal seminary, a normal school, and several charitable 
institutions. The offices of the mining and other authorities 
of the district are large and handsome buildings. In 
1880 Neusohl contained 7160 inhabitants, of mixed 
Magyar, Slavonic, and German descent. They are 
employed chiefly in the copper, lead, and silver mines of 
the vicinity, and in the various metallurgical occupations 
to which these give rise; but they also manufacture cloth, 
dye-stuffs, paper, beetroot sugar, &c. Mining has been 
carried on here since the 8th century, and has been pro- 
secuted with especial energy since the immigration of 
German miners in the 11th and 13th centuries. Neusohl 
was made a royal free town in 1255. 

NEUSS, a busy manufacturing town of Rhenish 
Prussia, lies 4 miles to the west of Düsseldorf and 14 miles 
from the west bank of the Rhine, with which it is con- 
nected by the Erft canal, uniting the Rhine and the Meuse. 
The chief building in the town is the church of St Quirinus, 
a remarkably fine example of the transition from the 
Round to the Pointed style; and there are four other 
Roman Catholic churches, a Protestant church, a gymnasium 
(containing a collection of Roman antiquities), and two 
lunatic asylums established in old convents. The site 
formerly occupied by ‘fortifications is now laid out as a 
promenade encircling the town. Neuss is the chief place 
in the Rhenish province for the production of oil and meal, 
and it also carries on the manufacture of woollen stuffs, 
white goods, and paper, brick-making, iron-founding, and 
other industries too numerous to specify. Its markets for 
cereals are among the most important in Prussia, and it is 
also the centre of a brisk trade in cattle, coals, building 
materials, and the products of its various manufactories. 
In 1880 it contained 17,495 inhabitants, of whom 16,077 
were Roman Catholics, 


Neuss, the Novesium of the Romans, frequently mentioned by 
Tacitus, formerly lay close to the Rhine, and was the natural centre 
of the district of which Diisseldorf has become the chief town. 
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Drusus, brother of the emperor Tiberius, threw a bridge across the 
Rhine here, and his name is preserved in the Drususthor, the lower 
half of which is of Roman masonry. In 1474-75 Charles the Bold 
of Burgundy besieged the town in vain for eleven weeks, during 
which he lost 10,000 men; but it was taken and sacked by 
Alexander Farnese in 1586. 


NEUSTADT (Polish, Prudnik), a manufacturing town 
of Prussian Silesia, in the district of Oppeln, is situated on 
the river Prudnik or Prudnitz, 60 miles to the south-east 
of Breslau. It contains three Roman Catholic churches, 
a Protestant church, and a gymnasium. The chief 
industries are tanning, dyeing, and the manufacture of 
damask, table-linen, ticking, and woollen stuffs. In 1880 
the population was 14,292, including 12,300 Roman 
Catholics. In 1745, 1760, and 1779 engagements between 
the Austrians and Prussians took place near Neustadt, 
which on the last occasion was bombarded and set on fire. 

NEUSTADT, or WIENER-NEUSTADT, an important 
manufacturing town in Lower Austria, is situated between 
the Fischa and the Leitha, close to the Hungarian frontier, 
and 25 miles to the south of Vienna. It was almost 
entirely rebuilt after a destructive fire in 1834, and ranks 
among the handsomest provincial towns in Austria. Its 
ancient gates, walls, and towers have disappeared, but it 
still possesses a few medieval edifices, the most important 
of which is the old castle of the dukes of Babenberg, 
founded in the 12th century, and converted by Maria 
Theresa into a military academy (400 to 500 pupils). 
The Gothic chapel contains the remains of the emperor 
Maximilian L, who was born here in 1459. The parish 
church, with its two lofty towers, is substantially a 
Romanesque building of the 13th century, but the choir 
and transepts are Gothic additions of a later date. The 
late Gothic church of the old Cistercian abbey contains 
a handsome monument in memory of Eleonora of Portugal 
(d. 1467), consort of the emperor Frederick IV. The 
town-house is also a noteworthy building. The educa- 
tional and charitable institutions include a gymnasium, 
a real-school, a normal seminary, industrial, commercial, 
and musical schools, and three hospitals. The chief 
industrial establishment is an engine-factory, employing 
2500 hands, and turning out 150 to 200 locomotives 
annually; but manufactures of cotton, silk, velvet, pottery, 
and paper, sugar-refining, and tanning are also extensively 
carried on. ‘Trade is also brisk, and is facilitated by a 
canal connecting the town with Vienna, and used chiefly 
for the transport of coal and timber. The population in 
1880 was 23,468, nearly all Roman Catholics. 

Neustadt was founded in 1192, and was a favourite residence of 
numerous Austrian sovereigns, acquiring the title of the ''ever- 
faithful town” (die allezeit getreue Stadt) from its unfailing loyalty. 
In 1246 it was the scene of a victory of the Hungarians over the 
Austrians ; and in 1486 it was taken by Matthew Corvinus, king 
of Hungary, who, however, restored it to Maximilian I. four years 
later. In 1529 and 1683 it was besieged by the Turks. It was at 
Neustadt that the emperor Rudolf II. granted to the Bohemian 
Protestants, in 1609, the ** Majestütsbrief," or patent of equal rights, 
the revocation of which helped to precipitate the Thirty Years’ 
War. Compare Boheim, Chronik von IViener-Neustadt. 

NEUSTADT-AN-DER-HAARDT, a small manufactur- 
ing town in the Bavarian Palatinate, is picturesquely 
situated at the base of the Haardt mountains and the 
mouth of the valley of the Speyerbach, 14 miles to the 
east of Spires and the Rhine. The Protestant abboey- 
church, a fine Gothic edifice of 1354-1489, contains the 
tombs of several Counts Palatine. The other noteworthy 
buildings are the handsome Roman Catholic church, a 


‘modern Gothic structure; the Saalbau, a large edifice for 


balls and concerts; the town-house, formerly a Jesuit 
college; the old Latin school; the real-school; and the 
hospital. The chief industries are paper-making, straw- 
plaiting, distilling, and the manufacture of cloth, gold and 
silver plate, furniture, starch, and hats. A brisk trade is 
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carried on in wood, grain, fruits, and wine, all of which | 
are produced extensively in the vicinity. Neustadt, which 
received its municipal charter in 1275, now contains 
(1880) 11,411 inhabitants, of whom 6987 are Protestants 
and 4028 Roman Catholics. It is one of the centres 
of the Rhenish “grape-cure,” which attracts numerous 
visitors. 

NEUSTADT-EBERSWALDE, now officially named 
EBERSWALDE simply, is a manufacturing town of Prussia, 
province of Brandenburg, situated 28 miles to the north- 
west of Berlin, on a canal connecting the Oder and the 
Havel. It possesses a mineral spring, which has lately 
attracted numerous summer Visitors, but its chief import- 
ance arises from its various industries, which include iron- 
founding and the making of horse-shoe nails, roofing 
material (Dachpappe, a kind of thick pasteboard), and 
bricks. A considerable trade is carried on in grain, wood, 
and coals. In the immediate vicinity are one of the chief 
brass-foundries in Germany and an extensive Government 
paper-mill, in which the paper for the notes of the national 
bank (Jeichsbank) is manufactured. The town contains 
no noteworthy buildings except the large lunatic asylum 
for the province, and the school of forestry, which is 
attended by students from all parts of Germany. There 
are two Protestant churches, a Roman Catholie church, 
and a synagogue. In 1880 the population was 11,524, 
including 436 Roman Catholics and 171 Jews. 


Neustadt-Eberswalde reecived its municipal charter in 1237, and 
was taken and sacked during the Thirty Years’ War. In 1747 
Frederick the Great brought a colony of Thuringian cutlers to the 
town, but this branch of industry has entirely died out. About 
4 miles to the north lies the old Cistercian monastery of Chorin, 
the fine Gothie church of which contains the tombs of several 
margraves of Brandenburg. 


NEU-STETTIN, a manufacturing town of Prussia, in | 
the province of Pomerania and district of Koslin, lies on 
the small Streitzig lake, 90 miles to the north-east of , 
Stettin. Its mdustries are iron-founding, dyeing, brewing, 
and the manufacture of machinery and matches. The 
inhabitants also practise cattle-rearing and agriculture, and 
carry on a trade in grain, timber, and spirits. Neu-Stettin 
was founded in 1312, and contains (1880) 8604 inhabi- 
tants, the bulk of whom are Lutherans and Irvingites. It 
is the seat of a gymnasium. 

NEU-STRELITZ, the capital of the grand-duchy of 
Mecklenburg-Strelitz, is charmingly situated between two 
small lakes, 60 miles to the north of Berlin. It is well | 
and regularly built in the form of a star, the eight rays of 
which converge on a spacious market-place, adorned with 
a statue of Duke George (d. 1860). The ducal residence 
is a handsome edifice in a pseudo-Classical style, with a 
library of 70,000 volumes, and collections of coins and | 
antiquities. Attached to it are a fine garden and park. | 
The other chief buildings are the three churches, the | 
Carolinum (a large hospital), the town-house, the barracks, 
the gymnasium, and the real-school In 1880 the town 
contained 9407 inhabitants, chiefly Protestants. They are 
supported partly by ministering to the wants of the court, 
and partly by the manufacture of iron wares, machinery, | 
cloth, pottery, oil, and mineral waters. Its trade, chiefly | 
in corn, meal, and timber, is facilitated by a canal connect- 
` ing the town with the Havel and the Elbe. 

About 14 miles to the sonth lies Alt-Strelitz, the old capital of 
the duehy, à small town with (1880) 3336 inhabitants, employed 
in the manufacture of tobacco, leather, wax candles, and wadding. 
Neu-Strelitz was not founded till 1733. In the vicinity is the 


chateau of Hohen-Zieritz, where Queen Louise of Prussia died in 
1810. 


NEUSTRIA. See FnANCE, vol. ix. p. 530. 
NEU-TITSCHEIN (Czech, Novy Jicin), a small but 
thriving town of Moravia, is picturesquely situated on an 


N E U— 


! the Marcomanni. 


| further obstacle. 
outlying spur of the Carpathians, on the Titsch, an | 
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affluent of the Oder, about 70 miles to the north-east of 
Brünn. It is the chief place in the Kuhlandchen, a fertile 
valley peopled by German settlers, who rear cattle and 
cultivate flax. At Neu-Titschein manufactures of woollen 
cloth, flannel, hats, carriages, and tobacco are carried on ; 
and it is also the centre of a brisk trade. The town was 
founded in 1311. It contains (1880) 10,274 inhabitants, 
almost entirely of German descent. 

NEUTRA (Hungarian, Nyitra), the chief town of a 
district and bishopric of the same name in Hungary, is 
situated on the river Neutra, 90 miles to the east of 
Vienna. It lies partly on the slope of a hill, which is 
strongly fortified, and crowned with the episcopal chateau 
and the ancient and modern cathedrals, The town also con- 
tains three convents, a theological seminary, a gymnasium, 
and two hospitals, and carries on manufactures of vinegar, 
spirits, and liqueurs. Its grain-markets are important. 
Neutra has lagged far behind most Hungarian towns in 
the march of improvement, and a recent visitor describes 
its internal economy as on a par with that of Bokhara and 
ots towns in Central Asia. The population in 1880 was 
8650. 


Neutra is one of the oldest towns in Hungary, and is said to have 
been the seat of a bishop in the 4th century, when in possession of 
The present and historically authenticated line 
of bishops dates from 1130. 

NEUTRALITY. See INTERNATIONAL Law, vol. xiii. 
p. 195, and Sza Laws. 

NEUWIED, the chief town of a circle in the district of 
Coblentz, Rhenish Prussia, and the capital of the mediatized 
countship of Wied, is pleasantly situated on the right 
bank of the Rhine, 8 miles below Coblentz. The principal 
edifice in the well-built town is the handsome chateau of 
the princes of Wied, containing a collection of Roman 
antiquities, most of which were found in the neighbour- 


hood. The inhabitants—including Lutherans, Roman 


Catholics, Moravian Brethren, Baptists, and Jews—are 
noted for their industry. The chief products are starch 
and sugar made from potatoes, tobacco and cigars, chicory, 
and enamelled-tin wares. A brisk trade is carried on both 
by rail and river. In the vicinity are several large iron- 
foundries. Population in 1880, 9656. The schools of 
Neuwied enjoy a high reputation, and attract numerous 
pupils from England. 

Neuwied was founded by Count Frederick of Wied in 1683, on 
the site of a village destroyed during the Thirty Years’ War, and 
rapidly inereased owing to the toleration accorded to all religious 
sects without distinction. Among those who sought refuge here 
was a colony of MORAVIAN BRETHREN (¢.v.), Who now number 500 
to 600 souls, and oceupy a separate quarter of the town, where they 
earry on manufactures of porcelain stoves and deerskin gloves. 
Near Neuwied one of the largest Roman eastles on the Rhine has 
been excavated, yielding numerous interesting antiquities. In 
1797 the French, under General Hoche, defeated the Austrians near 
Neuwied,—their first decisive success in the revolutionary wars. 

NEVA, a river of Russia which carries off into the Gulf 
of Finland the waters of Lakes Ladoga, Onega, and Ilmen 
and many smaller basins. It issues from the south-west 
corner of Lake Ladoga in two channels which form the 
island of Oriekhoff, and are obstructed by sandstone reefs, 
so that the better of the two has a depth of only from 7 
to 16 feet initsfairway. A little farther down it becomes 
completely navigable, and in the neighbourhood of the 
island of St Nicholas it attains a breadth of 4200 feet; 
but between the village of Ostrovkoff and that of Ust- 
Tosnui (Tosna-mouth) it passes over a limestone bed which, 
lying only from 2 to 12 feet below the surface, produces a 
series of rapids, and reduces the width of the river to from 
1050 to 840 and that of the navigable passage to from 350 
to 175 feet. From Ust-Tosnui downwards there is no 
Nine or ten miles from its outfall the 
river enters St Petersburg, and then 5 or 6 miles lower down 
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breaks up into the Great Neva (850 to 1700 feet wide), 
the Little Neva (945 to 1365), and the Great Nevka (280 to 
1205), this last, two miles farther on, sending off the Little 
Nevka (370 to 1129). In front of the delta are sandbanks 
and rocks which prevent the passage of vessels except by 
five narrow channels, of which the best has a depth of 7 to 
20 feet. The most of its alluvial burden being deposited 
in the lakes, the Neva takes a long time to alter its channels 
or extend its delta: an accession of 1570 acres was all that 
was registered between 1718 and 1834. According to 
Destrem the current above the delta is 114,659,529 cubic 
feet per minute, a mass of water greater than that of the 
Rhone or the Rhine. The ordinary rise and fall of the 
river is comparatively slight, but when the west wind 
blows steadily for a long time, or when Lake Ladoga 
sends down its vast accumulations of block-ice, inunda- 
tions of a dangerous kind occur. In 1824 and 1879 the 
former cause produced a rise of more than 12 feet. 
According to observations extending from 1703 to 1879, 
the mean day of the freezing of the Neva is November 
25, the earliest October 28 (1805), the latest (not quite 
certain) January 9 (1711), and the next latest December 
26 (1826). The mean day of opening is April 21, the 
earliest March 18 (1822), and the latest May 12 (1810). 
The mean number of days open is 218, the least 172 
(1852), the greatest 279 (1822). 

NEVADA, one of the most western of the States of the 
American Union, was formed from a portion of the territory 
acquired by the United States from Mexico by the treaty 
of Guadalupe Hidalgo. The boundary line commences in 
the centre of the Colorado river, where the 35th parallel of 
north latitude crosses that stream (near Fort Mojave) ; 
thence it runs in a direct north-westerly line to the point 
where the 39th parallel of north latitude intersects the 
120th degree of longitude west from Greenwich (near the 
centre of Lake Tahoe), thence north on that meridian to 
the 42d parallel of latitude, thence east on that parallel to 
the 37th meridian west of Washington, thence south on 
that meridian to the Colorado river and down that stream 
to the place of beginning, enclosing an area of 110,700 
square miles. The State is bounded on the S. and W. by 
California, N. by Oregon and Idaho, and E. by Utah and 
Arizona. At the time of the discovery of the silver mines 
(1858-59) what is now the State of Nevada was a part of 
Utah. By Act of Congress of March 2, 1861, Nevada 
became a "Territory ; and, with a modification of its bound- 
aries, it was admitted as a State on October 31, 1864. 

By the upheavalin past ages of the Rocky Mountains 
and the Sierra Nevada, there was enclosed an ancient sea, 
several hundred thousand square miles in extent. The 
draining off and evaporation of the waters so enclosed left 
an immense plateau, having a general elevation of 4000 to 
6000 feet above the present sea-level. Although this table- 
land is spoken of as a “basin,” yet throughout its whole 
extent it is traversed by ranges of mountains rising from 
1000 to 8000 feet above the general surface, and having 
the same northward and southward trend as the Sierra 
Nevada and the Rocky Mountains. The surface of the 
country as a whole presents a very barren, rocky, and 
mountainous appearance, yet between the parallel ranges 
are valleys from 5 to 20 miles in width, all having about 
the same altitude above the sea. Where traversed by 
rivers or creeks these contain considerable areas of arable 
land, the amounts usually being proportionate to the size 
of the streams. They are timberless, except for a few 
cotton-wood trees found along the rivers. Upon the 
mountains the quantity of timber depends upon the 
altitude. The lower ranges are bare, or contain only a 
scanty growth of piiion, cedar, or mountain mahogany, of 
very little economic importance. Several of the higher 
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ranges contain small bodies of valuable timber, while the 
eastern slope of the Sierra Nevada is well-clothed with 
forests of conifers, which have proved of inestimable value 
to the people of the State. 


The river system is peculiar, only two of the streams of Rivers, 
the State finding their way to the sea: the Owyhee, lakes, 


which rises in the northern part, empties into the Snake, 3nd 
and thence passes through the Columbia river to the Pacific P 


Ocean; and the Colorado river, on the southern bound- 
ary, flows into the Gulf of California. All the other 
streams either sink in the sand of the interior valleys or 
terminate in lakes that have no outlet. The Humboldt 
river, about 300 miles long, empties into Humboldt Lake 
or “Sink”; Truckee river, which drains Lakes Tahoe and 
Donner (in the Sierra Nevada), after a course of 125 miles, 
falls into Pyramid and Winnemucca Lakes. Walker river, 
100 miles long, rises in the Sierra and discharges into 
Walker Lake; Carson river, 180 miles long, also rises in 
the Sierra Nevada, and empties into the * Sink of the 
Carson" or Carson Lake. Reese river rises in the Toyabe 
Range (within the basin region), and after a course of 
about 150 miles disappears in the sand; Quinn river, in 
the northern part of the State, after a course of 80 miles, 
similarly disappears in the soil; the Amargosa (bitter) 
river, in the southern part of the State, is 150 miles long, 
and, after sinking and rising several times, finally loses 
itself in the sands of Death Valley just over the line in 
California. Such of the creeks as are not tributaries of 
the rivers either sink in the sandy plains or end in small 
pools. Most of the lakes are merely sinks for the scanty 
streams. Of these, as already mentioned, are Humboldt, 
Pyramid, Winnemucca, Walker, and Carson Lakes, which, 
with the beautiful Lake Tahoe in the Sierra Nevada, com- 
plete the enumeration of the bodies of water of any con- 
siderable magnitude in the State. In many places on the 
sides of the mountain ranges are to be seen well-defined 
water-lines of the ancient sea or of extinct lakes, indicating 
à far greater extension of water surface and a much moister 
climate than at present. Hot springs, many of which have 
medicinal virtues, are found in all parts of Nevada. The 
most noted are the Steamboat Springs, in Washoe Valley, 
on the line of the Virginia and Truckee Railroad. 


rings. 


The climate of Nevada is characterized primarily by its Climate, 


extreme aridity. The air currents from the Pacific are 
thoroughly drained of their moisture before reaching the 
borders of the Great Basin, and pass over it as dry winds. 
In the southern part of the State, where the elevation 
above sea is least and the temperature highest, the raiu- 
fall averages not more than 5 inches per annum, while 
evaporation is extremely rapid. In the northern part the 
rainfall is greater, averaging not far from 15 inches in 
many localities. Nowhere, however, is it sufficient for the 
needs of agriculture, and consequently irrigation has to be 
universally resorted to. The mean annual temperature in 
the habitable portions of the State ranges from 70° Fahr. 
in the south to 45° in the north. This, however, e-zpresses 
but a part of the conditions of temperature. The range 
between summer and winter, and between day and night, 
is very great. At several meteorological stations in the 
State the maximum temperature is quoted at from 100" to 
111* Fahr., while the minimum temperature ranges as low 
as — 23° Fahr. The temperature varies greatly according 
to altitude. In the lower valleys snow seldom lies more 
than a day or two in winter. The weather in winter as a 
rule is dry, bright, and pleasant. In summer the nights 
are everywhere delightfully cool. 


The fauna of the State is poor, and illustrates, with Fauna 


the flora, the aridity of the climate. 


Coyotes, badgers, 224 


and rabbits are perhaps the most abundant animals, as id 


they certainly are the most characteristic. In the more 
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northern valleys are to be found, in the winter, herds of 
antelope, and occasionally a few deer and elk. In the 
Sierra, except where driven away by the encroachments of 
civilization, large game, consisting of elk, deer, and black 
and grizzly bears, are still to be found in greater or less 
abundance. The flora is also scanty, and is characterized 
by Artemisia, so that Nevada is often nicknamed the 
* Sage-brush ? State. In the southern valleys even this 
fails, and the sterility is relieved by little save Yucca and 
various species of Cactus. In the northern valleys, and 
partieularly upon the lower mountains and hills, the bunch 
grasses replace Artemisia to a considerable extent, although 
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302,143 bushels. The grazing interest is not, and probably never 
will be, a very extensive one. The following figures give the 
amount of live stock in the State :—horses, 32,087; cattle, 172,212; 
sheep, 133,695. 

The manufacturing interests of Nevada are not extensive, and Manu- 
are confined mainly to the smelting and reduction of ores, facture, 
There are several railroads. The Central Pacific crosses the Rail- 
whole State, and has within its limits a length of 452 miles; the ways. 
Virginia and Truckee runs from Reno, on the Central Pacific, 
through Carson to Virginia City, and is 52 miles long ; the Carson 
and Colorado leaves the Virginia and Truckee near Virginia City, 
and running sonthward through the State taps a rich and extensive 
mineral and agricultural region. "This road is now completed to 
Benton, California, 198 miles, and will eventually connect with 
the Southern Pacific at Mojave, California. The Nevada Central, 


Geology. Nevada offers an attractive field of study for the geologist, not | considerable number projected. 
only on account of its great wealth of precious metals, but because There are in the State 185 common schools, 12 high schools, and Educa- 
of the great complexity of geological phenomena there presented. | a State university at the town of Elko. In all the large towns are tion. 
The valleys are everywhere covered to a great depth with most | churches of the leading religious denominations, and many of the Churehes, 
recent deposits, out of which rise the ranges, as long, narrow | church edifices are fine and costly structures. Thirty-seven news- News- 
islands from the sea. These ranges bring to the surface rocks of | papers are published, the majority being dailies. papers. 
all the geologic ages, even to the Azoic, while here and there are The returns of the tenth census place the assessed valuation of Property. 
intrusions of volcanic rock. In the north-western part of the | the real estate of Nevada at $17,941,030, and the personal property 
State the great lava field of southern Oregon has overflowed the | at $11,350,429, a total of $29,291,459, The true valuation is 
State boundary, and extends over a considerable area. estimated at $69,000,000 in 1880. 

Mtnerals, The State is rich in mineral productions of all kinds. Silver is, The State government is similar to that of the majority of the Govern- 
however, the leading mineral product, and the mines of the | western States. Nevada has two representatives in the United ment. 
Comstock at Virginia City and Gold Hill have been among the | States senate and one in the house of representatives. 
richest in the world. Since the discovery in 1859 these mines The first settlement in Nevada was made at Genoa, at the foot History. 
have yiclded over $200,000,000 in silver and gold, and the product | of the Sierra Nevada, in 1850, though as carly as 1848 the Mormons, 
of the whole State hitherto has been about $300,000,000. Two | travelling between Salt Lake hod California, had established a 
mines alone on the Comstock, the California and the Consolidated temporary eamp at that place. "The Mormons made two or three 
Virginia (known as the bonanza mines), have yielded over | small settlements in the valleys along the base of the Sierra, and 
$130,000,000 in silver and gold,—the bullion of the Comstock being | until 1859, when the silver mines of the Comstock were discovered, 
abont one-third gold and two-thirds silver. The rich deposits of | they were the principal white inhabitants. The discovery of 
the vein, known as ‘‘bonanzas,” have, however, now been ex- | silver caused great crowds of miners of all nationalities to pour 
hausted as far as discovered, and since 1880 the yield from the | over the Sierra Nevada from California, and in that year and 1860 
Comstock lode has been light. Explorations, however, are actively several towns were laid out and rapidly built up. In a few years 
continued. In the Yellow Jack and Beleher mines the workings | new mineral belts were discovered to the eastward, and soon there 
liave reached a depth of 3000 feet, and in the Ophir and Mexican | were founded many interior towns and camps. 
mines they are drifting at a point 3100 feet below the surface, the In 1870 the population was 42,491. In 1880 it had increased to Popula- 
greatest depth to which mining operations have been carried any- | 62,266 (1 to 12 square miles), a gain of 46:5 per cent. In 1883 tion. 
where on the American continent. At these great depths the lode | it had not greatly increased over the number in 1880. The 
is found to diminish neither in width nor strength of formation. population shows a great disproportion of males, as is every- 

The heat of the rock is intense in these levels, and it is possible for | where the case on the frontier, especially in a mining region. Of 
men to work only for very short periods, requiring frequent shifts. | the total number 42,019 were males and 20,247 females. There 
The Sutro tunnel, over 20,000 feet in length, drains all the leading | was also a disproportionately large number of the foreign born, 
mines of the lode toa depth of 1600 feet, thus saving much pump- | 36,613 being natives and 25,053 foreigners. With the Pacific coast 
ing. There are millions of tons of low-grade ore in the many | States, Nevada has received a comparatively large accession of 
mines of the Comstock which will be mined at no distant day, but | Chinese, these nuinbering 5416, or more than one-cighth of the whole 
which cannot be profitably worked at the present high rates of population of the State. The main body of the population is con- 
wages (miners get $4 per day) and great cost of transportation | gregated in the extreme western portion of the State, in Storey and 
and reduction. In the eastern part of the State, at Eureka and | the adjacent counties, A second but much smaller body of popu- 
several other points, are mines which produce smelting ores con- | lation is about Eureka. The balance is dispersed very sparsely. 
taining too much lead to be worked by mill process, as are the free | The population of the principal towns in 1880 was as follows :— 
chloride aud sulphuret ores of the Comstock. Many of these Carson City, the capital of the State, 4229 ; Eureka, 4207 ; Virginia 
** base metal veins," as they are called by the miners, are very rich | City, 10,917; Gold Hill, 4531; Reno, 1302. The population is 
m silver, have been profitably worked for several years, and are | now (1883) about the same for all these towns exeept Reno, which 
still yielding well. The mineral production of Nevada for the | has probably 3000 inhabitants. "There are several other towns and 
year 1882 was reported by Wells, Fargo, & Co. to be:—gold dust | camps containing from 300 to 1000 inhabitants. There are com- 
and bullion, $752,506; silver bullion, $6,588,023 ; ores and base | paratively few Indians in the State, and these, known as Pah Utes 
bullion, $3,022,847 —making a total of $10,363,376. Alltheinterior | or Diggers and Shoshones, are theoretically upon reservations in 
ranges of mountains in the State contain veins producing gold, | the western part. Their nuniber is estimated by the Indian office 
silver, copper, lead, and antimony in paying quantities, but as yet | at 3377. They are, as a class, both mentally and physically below 
ie mining m been ies except is Eo and Den E many | the average of the North American tribes. (W. WR.) 
rich mines of copper have scarce een touched. Besides the : : 

metals Dn are found ub the borders of Nevada NEVERS, a city of France, chief town of the depart- 
iron, platinum, zine, niekel, cobalt, quicksilver, lignite, gypsum, | ment of Nièvre, and formerly capital of the countship of 
kaolin, beds of pure sulphur, and in the plains and marshes | Nevers or Nivernais, is picturesquely situated at a height 
deposits of pure salt, carbonate of soda, borax, nitrate of potash, | of 656 feet above the sea, on a hill commanding the right 
and other minerals of a similar nature. LI or«eWe Loi t he fi Ehe N? 158 
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ture. still a considerable amount of arable land within its borders. At miles south-south-east of Paris by the railway to Nimes. 


not sufficiently to give the interest of meat-production 
great prominence in the State. 


present there are under cultivation only about 344,423 aeres. 
Vherever water for irrigation can be procured good crops of most 
kinds of grain, hay, and vegetables may be grown. It has been 
estimated that by a full utilization of the streams for irrigation 
possibly 3 per cent. of the area of the State can be brought into 
cultivation ; of this (some 2,000,000 acres) only about one-sixth 
has as yet been reduced to the service of man. It is not probable, 
however, that Nevada will ever attain to a high rank as an agricul- 
tural State. The priucipal products during the census year 1880 
were—barley, 513,470 bushels; oats, 186,860 bushels; wheat, 
69,998 bushels ; wool, 655,012 1b; hay, 95,853 tons; and potatoes, 


93 miles in length, connects the towns of Austin and Battle 
Mountain ; and the Eureka and Palisade, 20 miles long, connects 
the places named. There are several shorter lines completed, and a 


It is the see of a bishop, and has a fine cathedral, which, 
dating from the 12th and 14th centuries, but at present 
(1883) undergoing a complete restoration, is mainly not- 
able for the fact that there is an apse above the crypt and 
another at the opposite end of the building. To the 
north of the nave rises a massive but highly-decorated 
tower. Of higher architectural interest as a remarkable 
specimen of the Romanesque style of Auvergne is the 
church of St Étienne, consecrated at the close of the 11th 
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century, and belonging to an abbey affiliated to Cluny. 
The ducal palace at Nevers (now occupied by the courts of 
justice and a ceramic museum) was built in 1475 by J. de 
Clamecy, count of Nevers, and is one of the principal 
feudal edifices in central France. A middle tower, con- 
taining the great staircase, has its windows adorned by 
sculptures relating to the history of the house of Cleves. 
In front of the palace lies a wide open space with a fine 
view over the valley of the Loire. The Porte de Croux, 
dating from the end of the 14th century, is the only 
remnant of the old fortifications ; it now contains a collec- 
tion of sculptured stones and some Roman antiquities. 
The modern triumphal arch (18th century), the town- 
house and library, the almshouses, and the mother-house 
of the Nevers sisters of charity may also be mentioned. 
The Loire is crossed by a fine stone bridge of fifteen arches, 
and a cast-iron railway bridge. Up to 1880 there was at 
Nevers a navy cannon foundry which, furnished with eight 
blast-furnaces capable of melting 40 tons at once, used to 
turn out 250 pieces perannum. It has now been com- 
bined with the foundry at Ruelle (Charente); and the 
works are transformed into a practical school for such 
branches as boiler-making and engine-fitting. The town 
also contains private engineering establishments, potteries 
and porcelain works, chemical works, pit-cable factories, 
file-works, oil-works, tanneries, and wool-spinning mills. 
Commercially it has the advantage of being a large railway 
junction, communicating with Paris and Orleans by Gien, 
with Bourges, Moulins, and Dijon by Chagny, and with 
Auxerre by Clamecy. Population in 1881, 23,846. 


Noviodunum, or (later) Nevirnum, derived its name from two Cel- 
tie words nov, a river, and dun, a hill. The quantities of medals 
and other Roman antiquities found on the site indicate the import- 
ance of the place at the time when Cesar chose it as a military 
depót for corn, money, and hostages. It had counts of its own as 
early as 987, and obtained a charter in 1194. Subject for a time 
to the dukes of Burgundy, it next passed to the German house of 
Cleves. In 1538 Francis I. erected the Nivernais into a ducal 
peerage, which, becoming in 1565 the property of the Gonzaga of 
Mantua, was purehased from them by Cardinal Mazarin, and 
remained in his family till the Revolution. For a short time in 
the 14th century the town was the seat of a university, afterwards 
transferred to Orleans. 


NEVIANSK (NEVIANSKIY, or NEIVINSKIY ZAVOD), a 
town of Russia, in the government of Perm, 62 miles to 
the north-north-west of Ekaterinburg, is situated on the 
eastern slope of the Ural mountains, in the populous valley 
of the Neiva, surrounded by mountains composed of talc 
and chlorite schists and granites, in a district very rich in 
iron and also in auriferous sands. The population in 1881 
numbered 13,980 (17,950 with its suburb, the Byngovskiy 
iron-work), all Great-Russians, and mostly Nonconformists 
(edinovyertsy), of whom about 3000 are employed at the 
iron-works, while the others carry on various small trades, 
such as the manufacture of boxes widely sold in Siberia, 
small iron-wares, and boots, or engage in agriculture. The 
merchants of the town carry on an active trade, and its 
fairs are very animated. The iron industry produced in 
1879 96,000 ewts. of cast iron and 45,000 ewts. of 


Mai iron, and the average yearly yield of gold is about 


The iron-work at Neviansk is the oldest on the Ural, having been 
founded in 1699. In 1702 Peter I. presented it to Demidoff, with 
3,900,000 acres of land around it, of which 522,000 acres, besides 
60,000 acres of forest, still belong to the present proprietors of the 
works, the merchants Yakovleffs. Five iron-mines, seven gold- 
washings, and two iron-works are its dependencies. Several other 
important iron-works are situated within short distances of 
Neviansk, on the Neiva river, and are usually comprised under the 
same name of Neivinsk iron-works, the chief being Verkhne-Neivinsk 
(Upper Neivinsk), situated 14 miles to the south (3960 inhabitants); 
Neivo-Rudyansk, 8 miles to the south (4020); Petrokamensk, 32 
miles to the north-east (2200) ; Neivo-Shaytansk, 8 miles lower 
down the Neiva (3000) ; and Neivo-Alapaevsk (6000). 
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NEVIS, an island in the Federated Leeward group, 
British West Indies, in 17? 14' N. lat. and 62° 33’ W. 
long., separated from St Christopher by a shallow strait 
2 miles broad at the narrowest. It is a mountain rising 
gradually to a height of 3200 feet, the lower portion being 
cultivable; the total area is about 32,000 acres. The 
climate is healthy, the average height of the thermometer 
being 82° Fahr. Discovered by Columbus in 1498, and 
colonized by the English in 1628, it now forms one pre- 
sidency with St Christopher, with one legislative council 
(meeting in St Kitts) of ten official and ten unofficial mem- 
bers, all nominated by the crown, Nevis sending three of 
the unofficial members. The revenue in 1882 was £9285, 
and the expenditure £8465. Its exports of sugar in the 
four years from 1879 to 1882 respectively were 3500, 
1600, 1700, and 4000 tons,—the total exports in 1881 
being £38,672, and in 1882 £75,000. The population 
is 11,864; the capital is Charlestown, on the shore of a 
wide bay on the south-west side of the island. 

NEW ALBANY, a flourishing manufacturing city of 
the United States, in Floyd county, Indiana, occupies a 
good position on the left bank of the Ohio, nearly opposite 
the west end of Louisville, 156 miles below Cincinnati. It 
is handsomely built, with wide and well-shaded streets, 
and among its public edifices are a city-hall , a court-house, 
an opera-house capable of containing 2500 persons, a 
masonic hall, and an oddfellows’ hall. Abundant water- 
power is obtained from the falls about two miles up the 
river. Besides the glass-works, which rank as the largest 
in the United States, the industrial establishments com- 
prise foundries, pork-packing factories, boatbuilding yards, 
rolling mills, cotton and woollen mills, and hosiery mills. 
Laid out in 1813, and incorporated as a city in 1839, 
New Albany increased its population from 4226 in 1840 
to 16,423 in 1880, and is still rapidly growing. 

NEWARK (or in full NEWARK-UPON-TRENT), a muni- 
cipal and parliamentary borough and market-town of 
Nottinghamshire, England, is situated in the midst of a 
flat but highly cultivated country, near the Trent, on the 
river Devon, and on the Great Northern and Nottingham 
and Lincoln Railways, 120 miles north of London, and 19 
east of Nottingham. By means of a canal 14 miles in 
length it is connected with the Trent navigation. The 
town is well built, with wide but irregular streets, which 
diverge from the market-place. The church of St Mary 
Magdalene, one of the largest and finest parish churches 
of England, is specially notable for the beauty of the tower 
and of the octagonal spire (223 feet high) by which it is 
surmounted. The central piers of the old church, dating 
from the 11th or 12th century, still remain, and the lower 
part of the tower is a fine example of Early English when 
at its best. The upper parts of the tower and spire were 
completed about 1350, the nave between 1384 and 1393, 
and the chancel in 1489. The sanctuary is bounded on 
the south and north by two chauntry chapels, the former 
of which has on one of its panels a remarkable painting 
from the Dance of Death. There are a few old monuments, 
and an exceedingly fine brass of the 14th century. The 
castle, supposed to have been founded by Egbert, king of 
the West Saxons, was partly rebuilt and greatly extended 
by Alexander, consecrated bishop of Lincoln in 1123, who 
established at it a mint. The castle from its position and 
its great strength was for a long time known as the “key 
of the North.” Of the original Norman stronghold the 
most important remains are the gate-house and the lofty 
rectangular tower at the south-west angle. The building 
seems to have been reconstructed in the early part of the 
13th century. In the reign of Edward III. it was used 
as a state prison. During the civil war it was garrisoned 
for the king, and endured three sieges. Its dismantling 
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was commenced 11th May 1646. There is a very beautiful 
and interesting cross (the ** Beaumond" cross) of the latter 
part of the 15th century in good preservation in the town. 
À grammar and song school was founded in the reign of 
Henry VIIL, and endowed by Archdeacon Magnus. The 
other principal public buildings are the town-hall in the 
Grecian style (erected in 1774), the corn exchange (1848), 
the Stock library and Middleton newsroom (1828), the 
mechanics’ institution (1836), the new hospital (1881, a 
very fine building) Two elegant buildings—a coffee 
palace and a free library—were given to the town in 1882. 
By means of the Trent navigation Newark carries on a 
large trade in coal, corn, and cattle. The manufacture of 
malt is by far the chief source of wealth in the town. There 
are iron and brass foundries, boiler-works, agricultural 
implement manufactories, and breweries. Gypsum and 
limestone are obtained in the neighbourhood, and plaster 
of Paris is extensively manufactured. The population of 
the municipal and parliamentary borough (area 1933 
acres) in 1871 was 12,195, which in 1881 had increased 
to 14,018. 


From the large number of Roman remains found in the neigh- 
bourhood, from traces of ditches, and from supposed portions of 
Roman buildings that still exist, some antiquarians suppose that 
Newark was an important Roman station built to protect the 
navigation of the Trent, and identify it with the Dritish Ael 
Tavum, the Roman Eltavona, and the Saxon Sidnacester, which 
was an episcopal see of Mercia. The balance of probability seems, 
however, to favour the opinion that Sidnacester was situated in 
Lincolnshire. The first authentic notice of Newark is during the 
Saxon heptarchy. The town was partly destroyed by the Danes, 
but during the reign of Edward the Confessor it was rebuilt. By 
Leofric, earl of Mercia, the manor of Newark was bestowed upon 
the monastery of Stow, near Lincoln. The castle and manor were 
conveyed to the crown by Henry Holbeach, bishop of Lincoln, in 
the reign of Edward VI., by whom the town was incorporated in 
1549. It was created a mayoralty by Charles II. in 1625. It is 
supposed to have sent members to parliament in the reign of 
Edward VL, but it is not known how long the privilege had been in 
abeyance when it was restored by Charles II. in 1625, from which 
time it has returned two members. Newark is the birthplace of 
Bishop Warburton; David Hartley taught in its grammar school; 
and the first volume of Lord Byron’s poems was printed by Ridge, 
a Newark bookseller. 


Of the various histories of Newark the most recent is the beautiful and elabo- 
rate volume by Cornelius Brown, Annals of Newark-upon-Trent, 1879. 


NEWARK, the principal city of the State of New 
Jersey, United States, is situated in Essex county, on the 
west bank of the Passaic river, 4 miles above Newark 
Bay, and covers an area of about 18 square miles. The 
original site was a crescent-shaped ridge, or double chain 
of low hills, extending from north-east to south-west, now 
much changed by levelling and cutting. The main part of 
the city is on the lower ground which stretches east and 
south towards the Newark and Hackensack Meadows (salt 
marshes). The surface is, in general, well adapted for 
drainage and sewage. The climate is mild, tempered by the 
proximity of Newark Bay and the Atlantic (12 miles dis- 
tant), and the place bears a good reputation for healthfu- 
ness "The water-supply comes from the Passaic. Thereare 
about 130 miles of streets, generally wide and well-shaded, 
one-fifth of which are paved. The principal thoroughfare, 
Broad Street (120 feet wide), is lined throughout a good 
part of its length with fine old elms, and where not occupied 
by business premises is fronted by numerous handsome 
residences. There are several small parks, the principal 
of which are Military and Washington Parks, bordering on 
Broad Street. The public buildings are for the most part 
unsightly and unsuitable; on the other hand, the city is 
not overburdened by debt or by heavy taxation. 

Notwithstanding that the central portion of Newark is 
but 9 miles distant from the general post-office in New 
York city,—being considerably nearer that point than are 
the northern portions of New York city proper—Newark 
has more the character of an independent city than a 
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suburb. This it owes in part to its situation within 
another State, but still more to its independent and dis- 
tinctive manufacturing interests. Even prior to 1872 it 
was called “the Birmingham of America.” In that year 
a very successful exhibition, consisting of the manufac- 
tures of Newark, greatly stimulated the investment of 
capital. 

The United States census of 1880 gives the following 
statistics of manufactures for Newark :— 
Wages 


Paid 
Annually. 


$13,171,339 


Total Persons Employed, 
Value of 
Products. | Males. Children. 


869,252,705 | 22,151 2,649 


Capital 


Invested. Females 


5,246 


$25,679,885 


The principal industries are—jewellery, tanning and 
currying, celluloid (a substitute for ivory, coral, &c.) and 
celluloid goods, hat-making, boot and shoe making, trunk 
and valise making, saddlery hardware, harness-nraking, 
breweries (mostly lager beer) and malt-houses, building, 
carriage and waggon making, clothing, chemical works, 
cigar and tobacco factories, edge tools, hammers, «c., 
cabinetmaking, and iron and steel works. There are also 


large cotton, woollen, and silk-thread factories, and an ex- 
tensive sewing-machine factory, together employing about 
3000 hands. 


‘Y 
£4, 


Plan of Newark. 


The shipping facilities of Newark are abundant, and 
four great trunk lines of railroad—the Pennsylvania, the 
New York, Lake Erie, and Western, the Delaware, Lacka- 
wanna, and Western, and the Central Railroad of New 
Jersey (Reading Railroad)—give ready communication 
with all parts of the United States, and with the steam- 
ship lines at Jersey City and in New York. Newark is 
intersected by the Morris Canal, and has considerable 
coasting trade by way of the Passaic river. The city has 
112 churches and missions:—Presbyterian, 23 ; Reformed 
Presbyterian, 1; United Presbyterian, 1 ; Congregational, 
2; Reformed Dutch, 9; Baptist, 13; Episcopal, 12; 
Episcopal Reformed, 1; Methodist, 22; Lutheran, 4; 
Roman Catholic, 11; Jewish synagogues, 3; besides 
Bethel, Universalist, Unitarian, Independent Catholic, and 
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other independent churches. It has an admirable free 
public school system. There are three wellappointed 
hospitals. The city has six daily newspapers, four English 
and two German, besides two Sunday morning newspapers 
and a weekly German paper. 


In 1810 the population of Newark was 6000 ; in 1836, when the 
town became a city, it was 19,732; in 1840 it was 17,290, shortly 
after which began a stream of immigration which has continued 
almost uninterruptedly since. In 1850 the population had more 
than doubled, reaehing 38,894 ; in 1860 it was 71,941, having again 
almost doubled ; during the next decade, including the period of 
the civil war, it increased to 105,059, and it hassince grown in like 
ratio, being 136,508 in 1880. This had risen to 145,000 (esti- 
mated) in 1883. In 1880 there were 17,628 persons of German, 
13,451 of Irish, 4478 of English, and 1090 of Scotch birth, together 
with Italians, French, Swedes, Swiss, and other nationalities in 
numbers which bring the total of foreign-born population up to 
40,330. Those of German and Irish birth, together with their 
ehildren (minors) born within the United States, constitute fully 
three-fifths of the entire population. 

History. —On or about May 17, 1666—the exact date cannot be 
determined—there anchored in the Passaic river, opposite what is 
now Newark, a small vessel from Milford, Connecticut, having on 
board a eompany of thirty persons, Puritans, who had come to form 
a new settlement in the New Jersey wilderness. Before the landing 
was completed, the Haekensack Indians demanded compensation 
from the new comers, which they finally received. The price then 
paid for the land upon which Newark and the adjacent towns and 
villages of Essex county are built being ‘fifty double hands of 
powder, one hundred bars of lead, twenty axes, twenty coats, ten 
guns, twenty pistols, ten kettles, ten swords, four blankets, four 
barrels of beer, ten pairs of breeches, fifty knives, twenty horses, 
cighteen hundred and fifty fathoms of wampum, two ankers of 
liquor (or something equivalent), and three troopers’ coats.” Subse- 
quently another vessel arrived from Connecticut containing a some- 
what larger party, but both together numbered, all told, less than 
seventy persons.: Their ehief desire was to establish a community 
whose spiritual and temporal affairs would be controlled and 
directed ''aecording to God and a godly government." Their 
pastor was Abraham Pierson, originally from Newark-on-Trent, in 
whose honour the name of the settlement was changed from Milford 
to Newark. The town was laid out in lots, and everything was 
ordered and governed mainly according to Mosaic law. The fore- 
most among the settlers was Captain Robert Treat, a brave, resolute, 
wise, and kindly man, who, after remaining long enough to see the 
new settlement fairly established, returned to Connectieut, and 
became governor of the colony. He had previously been deputy- 
governor for thirty-two years. The dream of Pierson and his Puri- 
tan followers was not realized. Before many years the Mosaic bars 
had to be removed one by one, and gradually the townspeople 
broadened their ideas of government. But even to this day, despite 
the cosmopolitan eharaeter of the population, the old Puritan 
leaven is still at work, largely leavening the whole lump. 

The first occurrence of special interest in the history of the town 
after its settlement was a schism in the old church. Colonel 
Josiah Ogden, a rich and influential member, and a man of strong 
individuality, saved his wheat one dry Sunday, in a wet season. 
He maintained that it was a work of necessity ; the church declared 
it to be a violation of God’s law. The immediate result was the 
withdrawal of Ogden and his followers, and the founding of the first 
Episcopal or Church of England Society in Newark, —Trinity Chureh. 
The affair led also to an exacerbating controversy which lasted from 
1734 until long after the Revolutionary war which closed in 1783. 
Newark was, from 1748 to 1756, the seat of the college of New 
Jersey, thereafter permanently established at Princeton, founded 
by the Rev. Aaron Burr, father of the móre eelebrated Ameriean of 
the same name; the latter was born in Newark. During the war of 
independenee, the great majority of the thousand inhabitants of 
Newark sided with the Americans; the town suffered severely 
from the ravages of the British and marauding parties of American 
loyalists; on the other hand the American revolutionists drove 
out all loyalists, and confiseated their property. After the war, 
manufactures began to prosper, and have continued to do so ever 
sinee. At one time chair-making was earried on éxtensively, and 
it is stated that among those who worked at it in Newark was the 
famous Talleyrand. 


NEWARK, a city of the United States, capital of 
Licking county, Ohio, is situated on the Licking river and 
on the Ohio and Erie Canal, and is 33 miles from Columbus 
by the railway to Pittsburg. It is a flourishing agricultural 
and industrial centre, with extensive railway shops, 
foundries, and manufactories of glass, paper, steam-engines, 
and agricultural implements: and sandstone quarries and 
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coal-mines are worked in the neighbourhood. Some of the 
most extensive and interesting of the earth-work remains 
of the prehistoric inhabitants of North America are found 
here. The population was 3654 in 1850, 6698 in 1870, 
and 9602 in 1880. 

NEWARK, Davo Lesi, Lorp (1601-1682), a cele- 
brated Scottish military character during the civil war, was 
born in 1601, the fifth son of Patrick Leslie of Pitcairley, 
commendator of Lindores, and Lady Jane Stuart, daughter 
of the first earl of Orkney. In his early life he served 
in the armies of Gustavus Adolphus, where he rose to the 
rank of colonel of horse. On his return he was appointed 
major-general in the army that was sent into England 
under the earl of Leven to assist the Parliament. This 
army engaged the Royalists under Prince Rupert at Marston 
Moor, and totally defeated them, in July 1644. When 
Scotland after the battle of Kilsyth was at the mercy of 
Montrose and his army, Leslie was recalled from England 
in 1645, and made lieutenant-general of horse. In Sep- 
tember he defeated Montrose at Philiphaugh near Selkirk, 
with great loss, and was rewarded by the committee of 
estates for this service with a present of 50,000 merks 
and a gold chain. He completely suppressed the civil war 
in Scotland in 1647, was declared lieutenant-general of the 
forces, and, in addition to his pay as colonel, had a pension 
of £1000 a month settled on him. Leslie then returned 
to England, and was present at the siege of Newark. On 
his return to Scotland he reduced several of the Highland 
clans that supported the cause of the king. In 1649 he 
purchased the lands of Abercrombie and St Monance, Fife- 
shire. In 1650 he was sent against Montrose, whom he 
made prisoner; and on the resignation of the earl of Leven 
he was appointed to the chief command of the army raised 
on behalf of Charles II. He baffled the forces of Cromwell, 
who was then invading Scotland, by shutting him up in 
Dunbar, and would have cut off his whole army, but, yielding 
to the advice of the church and state committee, he rashly 
left his commanding position on the Doon Hill, and was 
signally defeated on the 3d September 1650. After various 
skirmishes Leslie afterwards accompanied Charles to Wor- 
cester, where he was lieutenant-general under the king, 
who commanded in person. On the defeat of the royal 
army, Leslie, intercepted in his retreat through Yorkshire, 
was committed to the Tower, where he remained till the 
Restoration in 1660. He was fined £4000 by Cromwell’s 
* Act of Grace” in 1654. He was in 1661 created Lord 
Newark, and received a pension of £500 per annum. He 
died in 1682. The title became extinct in 1790. 

NEW BEDFORD, a city and port of entry of the 
United States, one of the capitals of Bristol county, 
Massachusetts, stretches for several miles along the 
west side of the estuary of the Acushnet river, which opens 
into Buzzard Bay, and forms an excellent harbour. It is 
56 miles almost due south of Boston by the Old Colony 
Railroad. Of the fact that it has been for a long time one 
of the wealthiest cities in the State New Bedford affords 
abundant indications in the character both of its private 
residences and of its public enterprises and numerous 
charitable institutions. Among the more conspicuous build- 
ings are the city-hall, constructed of granite in 1839, the 
custom-house (1836) also of granite, the almshouse (1846), 
and the public library. This last was erected in 1857 at 
a cost of $45,000, the city having taken over the “Social 
Library,” founded in 1803; in 1863 the development of the 
institution and the cause of liberal education generally 
were stimulated by a bequest of $100,000 from Miss Sylvia 
AÀ.'Howland. The same lady left a similar sum for the 
construction of water-works; and in 1867-69 a total of 
about $1,000,000 was spent in connecting the city with a 
reservoir for 300,000,000 gallons supplied by the upper 
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part of the Acushnet river. French Avenue, the favourite 
promenade, was laid out by the municipality in 1853; it 
runs 4 miles round the shore of Clark’s Point at the mouth 
of the river, where the United States erected a granite fort 
in 1860-64. Since the decline of Nantucket New Bed- 
ford has been the great seat of the United States whale 
fishery; in 1854, when this enterprise was at its best, the 
New Bedford district possessed 410 whalers with a burden 
of 132,966 tons, but owing to the civil war and other 
influences (especially the immense production of petroleum) 
the number was by 1883 reduced to 95. The manufactories 
of the city, which on the other hand have been increasing 
in importance, produce cotton goods (460,000 spindles), 
woollen goods, silver-plated and iron wares, drills for metal- 
workers, copper sheathings, Prussian blue, paraffin and 
other candles, glass, cordage, shoes, &c., the total value in 
1880 being $8,880,384. The population was 21,320 in 
1870, and 26,845 in 1880. 

New Bedford (Acushnet of the Indians) was settled by Quakers 
in 1664, but it did not receive its present name till about 1765. 
Previous to 1787 it formed part of the “ town ” of Dartmouth. The 
city charter dates from 1847. In 1778, in revenge for the use of 
its harbour as a rendezvous of privateers who had been driven from 
other ports, the shipping and wharves of New Bedford were burned 
by the British. Not many of the privateers, however, belonged to 
the town, most of the inhabitants at that time being Quakers. 

NEW BERNE, or NEWBERN, a city of the United 
States, the capital of Craven county, North Carolina, and 
the port of entry of the district of Pamlico, is situated at 
the meeting of the Neuse and the Trent, on the Atlantic 
and North Carolina Railroad, 107 miles south-east of 
Raleigh. Vessels drawing 84 feet can reach the wharves 
at mean water-level, and steamers run regularly to New 
York, Baltimore, and Norfolk. Cotton, lumber, naval 
stores, fish, rice, corn, and early vegetables for the northern 
markets are the chief articles of trade. Tobacco factories, 
turpentine distilleries, candy factories, lumber mills, a 
wooden-plate factory, a cotton-seed-oil factory, a rice mill, 
and a cigar factory are the most noteworthy of the industrial 
establishments in the city. The population was 5849 in 
1850, and 6443 in 1880. Founded by Swiss settlers in 
1701, New Berne continued to be the capital of the pro- 
vince of North Carolina till 1793. It was captured by 
Burnside in 1862, and suffered from fire. 

NEW BRIGHTON, a post-village of the United States, 
in Richmond county, New York, is situated at the north- 
eastern corner of Staten Island, 6 miles south-west of New 
York, with which it is connected by ferry. Best known 
as the seat of the Sailors’ Snug Harbour, a fine building 
fronting the Kill von Kull, which was founded in 1831 
for aged and disabled seamen of the port of New York, 
New Brighton also contains an asylum for destitute children 
of seamen, one of the largest dyeing and printing establish- 
ments in the United States, a silk-printing factory, a paper- 
hanging factory, &c., as well as many residences belonging 
to New York men of business. The population in 1880 
was 12,679. 

NEW BRITAIN, a city of the United States, in 
Hartford county, Connectieut, 10 miles south-west of 
Hartford by the New York and New England Railroad. 
It is the seat of the State normal school (the new building 
erected in 1881 eost $90,000), and has a public park of 74 
acres, a public library, and a good water-supply from a 
reservoir 200 feet above the level of the streets. The 
principal manufactures are bronze goods, locks, builders’ 
hardware, cutlery, knit woollen goods, carpenters’ tools, 
and jewellery. In 1870 the population was 9480; in 
1880, 13,979. Elihu Burritt was born at New Britain 
in 1811. 

NEW BRITAIN (Brrara) anp NEW IRELAND, two 
Polynesian islands, about 340 miles by 23, and 240 by 22 
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respectively, are separated from the south-east extremity 
of New Guinea by a strait, first ascertained to be such by 
Dampier, 52 miles wide (see Plate VI). They form 
together a sort of horse-shoe, divided in the middle by 
St George's Channel, some 20 miles wide, which in 1878 
was half choked, temporarily, by pumice from a neigh- 
bouring voleano. In this channel lies the Duke of York 
group, fourteen small, well-wooded, fertile islands, with 
steep cliffs and narrow fringing reefs. A Wesleyan mission 
and some German and other traders are settled here and 
on the adjacent part of New Britain. The coasts of New 
Britain are in some parts precipitous; in others the 
mountains lie farther inland, and the coast is flat and 
bordered by fringing reefs. The west coast of New Ireland 
is generally precipitous, and crowned by a table-land which 
falls away towards the east. The north coasts of New 
Britain and the adjacent islands are studded with active 
voleanoes rising to 4000 feet, and at both ends of the 
island these are on a very grand scale. The scenery and 
vegetation are varied and luxuriant, with abundant wood 
and water. In New Ireland images, apparently represent- 
ing deceased relations, like the karwars of New Guinea, 
are made of a rock indistinguishable from pure chalk, 
which is said to exist nowhere else in the Pacific. These 
are deposited in buildings set apart for them. There are 
also peculiar wooden masks, worn at stated inter-tribal 
meetings and dances, and composite wooden images in 
which the human figure, male or female, is surrounded by 
those of the snake, fish, owl, tern, &c. 

The people of New Britain, especially towards the west, 
resemble those of eastern New Guinea, height about 5 
feet 6 inches, with matted curly hair; the women appear 
stunted and oppressed. They are a finer race than those 
farther east in Duke of York and New Ireland, who, ex- 
cepting an evidently Polynesian colony on the south coast 
of New Ireland, rather resemble the Solomon Islanders. 
Both are thorough cannibals. Their weapons are clubs 
(stone-headed in New Britain), spears, tomahawks, and 
slings. They perform complicated surgical operations with 
an obsidian knife or a shark’s tooth. They construct in- 
genious fishing weirs. The villages are clean and well- 
kept, the houses varying from miserable huts 8 by 5 feet 
without furniture to neat well-built semicircular houses, 
the roof extending to the ground behind, with front of 
wicker work, leaving a space for the door. The common 
dead are buried or exposed to sharks on the reefs; bodies 
of chiefs are exposed in the fork of a tree. Girls for some 
time before puberty are confined in cages of pandanus 
leaves about 4 feet diameter, possibly to fatten them, an 
old Polynesian custom. Justice is executed, and tabus, 
feasts, taxes, &c., arranged, by a mysterious disguised 
figure, the “duk-duk.” Only the chief and those who 
have been initiated on payment of a heavy fee know who 
or what he is. Women and children are forbidden to look 
on him. The custom, perhaps, points to a time when 
there was a priesthood, aiding the chief to rule the people. 
The population is divided into two exogamous classes. 
The children belong to the class of the mother, and when 
the father dies go to her village for support, the land and 
fruit trees in each district being divided between thie 
two classes. Compare the Polynesian custom “tamaha” 
(the Fijian ‘‘vasu”), which gives certain privileges to a 
sister’s children. There are several dialects, the construc- 
tion resembling Fijian, as in the pronominal suffixes in 
singular, triad, and plural; the numerals, however, are 
Polynesian in character. 


See Wilfrid Powell, Wanderings in a Wild Country, and paper 
in Roy. Geog. Soc. Proceedings, 1881; Rev. G. Brown in Roy. Geog. 
Soc. Journal, 1877, and Proceedings, 1881; Verhandlungen der Ges. 
f. Erdkunde zu Berlin, x., Nos. 5 and 6. 
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Plate IV. 
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NEW BRUNSWICK, a province of Canada, in British 
North America, lying between 45° 5’ and 48° 40' N. lat. 
and 63° 50'and 68? W. long. It is bounded on the N.W. 
by Quebec; N. by the Bay of Chaleur; E. by the Gulf of 
St Lawrence and Northumberland Strait, which separates 
it from Prince Edward Island; S. by a portion of Nova 
Scotia, Chignecto Bay, and the Bay of Fundy; and on the 
W. by the State of Maine. Its length from north to 
south is 230 miles, its greatest breadth 190 miles, and it 
has a seaboard of some 545 miles, interrupted only by the 
isthmus of Chignecto, which joins the province to Nova 
Scotia. In shape it is very compact, resembling an 
irregular quadrangle. Its area is 27,177 square miles. 

Physical Features.—The surface is generally undulating, 
but in the northern and north-western sections there are 
many ranges of hills which rise to a height of from 1200 
to 2000 feet, while individual peaks are to be found of 
even greater altitude. These elevations are an extension 
of the Appalachian Mountains, and traverse the province 
from the State of Maine. The scenery is most picturesque 
and varied, and vast forests abound all through this section 
of country. The southern region embraces the district 
along the Bay of Fundy. Its coast is rocky and bold, 
and interrupted by great ravines. West of the river St 
John the soil is fertile and rich, and, though towards the 
east it is not so deep, there is still a good agricultural 
country, with many beautiful valleys, grain fields, and 
forests. Along the shores on the east coast, and for 20 
miles inland, the country is flat, and composed of mosses 
and marshes, but beyond that distance it rises into gently 
sloping hills, which extend as far as St John. 

The whole of New Brunswick is well watered. 
Rivers, bays, and lakes are numerous, and several are 
navigable for vessels of large tonnage. The principal 
rivers are the St John, Miramichi, Restigouche, Saint 
Croix, Petitcodiac, Richibucto, and Nepisiguit. The St 
John, which is famous for its scenery, rises in the State of 
Maine, and is over 450 miles in length. It is navigable 
for vessels of moderate tonnage from St John on the Bay 
of Fundy to Fredericton, a distance of about 88 miles, 
but steamers of light draught ply as far as Woodstock, 65 
miles farther, and during the rainy season boats may pro- 
ceed to Grand Falls, a cataract 70 or 80 feet high, 225 
miles from the sea. Above the falls the St John has been 
navigated by a steamer to the mouth of the Madawaska, 
40 miles, The river is an important highway, especially 
of the lumber traffic. About 9,000,000 acres of New 
Brunswick, 2,000,000 acres of Quebec, and 6,000,000 acres 
of Maine lands are drained by it. Among the many lakes 
communicating with the St John is Grand Lake, 30 miles 
long, and varying from 3 to 9 miles in breadth. The 
Miramichi rises in the county of Carleton, and flows in a 
north-easterly direction into a bay of the same name. It 
is 225 miles long, 7 miles wide at its mouth, and navigable 
for large vessels as far as Nelson (46 miles). In the spring 
and autumn, when full freshets prevail, small steamers and 
tow-boats can ply a much greater distance. The branches 
of the Miramichi drain a fourth of the entire province. 
An extensive lumber trade is done in this district, and 
many sawmills are driven by the river. Its fisheries are 
specially valuable, including salmon, trout, bass, smelt, and 
lobster. The Restigouche forms the north-east boundary 
of the province, is 100 miles in length, and discharges into 
the Bay of Chaleur. It is composed of five main branches, 
from which fact it derives its name, signifying in Indian 
“the river which divides like the hand.” It is a consider- 
able waterway, 3 miles in width at its mouth, and 9 
fathoms indepth. Large vessels may safely navigate it 18 
miles from the bay. The main river and its tributaries 
drain over £000 square miles of fertile and well-wooded 


or 
[JA 


country. A good deal of lumber is carried on it, and the 
harbour is secure and safe for ships of ordinary tonnage. 
The St Croix separates the State of Maine from New 
Brunswick at its south-west part. Its source is a chain 
of lakes called the Chiputneticook. The Petitcodiac is 
navigable for 25 miles for ships, and schooners of 80 tons 
burden may proceed to the head of the tide, 12 miles 
farther; it empties into Shepody Bay. The Richibucto 
discharges into the Gulf of St Lawrence. The Nepisiguit 
and Tobique (a tributary of the St John) in the north are 
in much repute among anglers. 

The coast-line of New Brunswick is indented with 
numerous fine bays and harbours. There are few islands, 
The Bay of Fundy is a huge arm of the sea extending into 
the land between New Brunswick and Nova Scotia, and 
terminating in two smaller bays, Chignecto Bay and the 
Basin of Minas. Its length up to Chignecto Bay is 140 
miles, and its extreme breadth 45 miles. It is noted for 
its high tides, which are influenced by the Gulf Stream, and 
rise about 30 feet at St John and 60 feet at the head of 
Chignecto Bay, rushing into the latter with remarkable 
force. At Bay Verte, 14 miles distant, the tide rises little 
more than 4 or 5 feet. The Bay of Chaleur, which pre- 
sents no impediment to navigation, and has several excel- 
lent harbours, is over 90 miles in length, and from 20 to 
25 miles in breadth. Onits southern side the shores are 
low, and on the northern bold and precipitous, The other 
inlets of consequence on the east coast are Miramichi, 
Richibucto, Buctouche, Cocagne, and Shediac Bays; on 
the south coast are Passamaquoddy Bay, St John Harbour, 
and Chignecto Day. . 

Geology.—' The northern divisions of the province are 
occupied by metamorphic slates and rocks of Silurian age. 
The area of the Carboniferous system includes the greater 
part of the counties of Westmoreland, Queen's, Sunbury, 
and Gloucester, a considerable portion of York and North- 
umberland, and the whole of the county of Kent. The 
Lower Carboniferous and Devonian systems prevail in the 
western portion about the head of the Grand Lake and on 
the river Canaan. Grey sandstone, shales, and conglo- 
merates predominate. Along the southern coast, from the 
head of the Bay of Fundy to the State of Maine, there 
is a belt comprising Laurentian, Huronian, Cambrian, and 
Silurian rocks. Dr J. W. Dawson says, “ the Carboniferous 
plain of New Brunswick corresponds to and at its eastern 
extremity is connected with that of Nova Scotia; and its 
hilly ranges of altered and igneous rocks form, with those 
of Nova Scotia, outlying ridges rudely parallel to the great 
Appalachian breastbone of America, and, like it, descend- 
ing under the level of newer deposits and of the sea at 
their north-eastern extremities.” The Newer Red Sand- 
stone and Middle Cambrian formations are also to be 
found in New Brunswick, with trap, limestones, porphyry, 
granite, syenite, felsites, and gneiss. Many of the strata 
are rich in fossil remains. The coal-fields of the province 
occupy an area of over 11,000 square miles. Iron and 
plumbago or graphite occur in workable quantities, the 
deposits of the former being extensive and valuable. Man- 
ganese abounds and forms an article of export. Gold, in 
small quantities, is found on the banks of the Shiktehawk, 
a tributary of the St John. Professor Bailey has dis- 
covered drift gold on the headwaters of the Tobique and 
the Miramichi, and at the Grand Falls of the St John. At 
St Stephen, in Charlotte county, it occurs in quartz veins 
in micaceous:schist, and in the same neighbourhood in a 
black plumbaginous slate. Copper, lead, nickel, and zine, 
with important deposits of antimony, complete the list of 
minerals. 

Climate-—The climate of New Brunswick is somewhat 
similar to that of the more southern parts of Quebec. It 
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is subject to pronounced extremes of heat and cold, but is 
considered healthy, and epidemicsare rare. In the interior 
the thermometer sometimes registers 95° Fahr. in the 
summer, while in the winter, which begins early in 
December and lasts until the end of March, the mercury 
frequently drops as low as 35° below zero. At Fredericton, 
the capital, the temperature ranges from - 35? to 100°, the 
mean being about 42°. The winters are severe, and snow 
falls to a great depth, especially in the north, where also 
wild and cold winds prevail. In the south the winters are 
milder and more broken. The most charming season is 
autumn, and particularly that part of it known as the 
Indian summer, which lasts about six weeks. 

Agriculture, dc.—Vegetation is rapid. A very large 
portion of the country is well adapted for agriculture, the 
soil being exceedingly fertile. On the “intervales” or low 
lands enormous quantities of hay are grown, while the 
yield on the high lands varies from one to three tons per 
acre. Wheat, oats, buckwheat, rye, barley, hemp, and flax 
yield good crops, and potatoes, turnips, beets, celery, 
carrots, parsnips, and pease and beans grow well. The 
principal fruits are apples, plums, cherries, gooseberries, 
currants, strawberries, and raspberries. A large export 
trade of recent years has sprung up in the latter fruits. 
Hay has always been exported from the province to the 
United States, where it commands good prices. Farming 
is not prosecuted in New Brunswick to the extent it 


should be, and the inhabitants fail to raise enough produce’ 


to meet their own wants. 

The amount of land under crop in 1871 was 778,461 acres, and 
in pasture 385,105 acres. In 1881 these figures were increased to 
849,678 acres under crop and 392,169 in pasture. The crops raised 
during the latter year were 521,956 bushels of wheat, 84,183 of 
barley, 3,297,534 of oats, 1,587,223 of buckwheat, 18,157 of corn, 
43,121 of pulse, 990,336 of turnips, 6,961,016 of potatoes, 159,043 
of ether reots, 414,046 tons ef hay. The number of horses in 
1881 was 52,975; of working oxen, 8812; of horned cattle, 203,748; 
of sheep, 221,163; and of swine, 53,087. In 1882 760,531 tb of 
wool and 78,203 1b of bees’ honey were raised. 

Commerce, —New Brunswick ranks as one of the most amply 
wooded countries in the world. Great forests of trees cover an 
extensive portion of its surface, and lumbering forms one of its 
chief industries. The principal trees are pine, ‘hackmatac, spruce, 
cedar, beech, maple, hemlock, birch, fir, elm, oak, larch, butternut, 
ash, poplar, chestnut, and sumach. Though lumbering and fishing 
form the main occupations of the people, many are engaged in 
the mining and manufacturing industries. The total value’ of 
the produce of the forest exported in 1881-82 was $4,724,422; of 
the fisheries, $753,251; of the mines, $140,908; of animals and 
their produce, $321,426; of agricultural preduce, $256,994; of 
manufactures, $365,748. The total value of the exports was 
$7,474,407, and of the imports $6,707,244. The chief articles of 
export are fish, timber Eon orba iron, coal, gypsum, manganese, 
hay, &c. The imports embrace wheat and other grain, flour and 
corn-meal, salted meats, coffee, tea, sugar, molasses, tobacco, 
woollen, cotton, and silk goods, fruits, &c. 

Industries, —Shipbuilding, which was presecuted on an extensive 
scale some twelve or fifteen years ago, has fallen off considerably of 
late, owing principally to the fact that iron ships and steamers 
have taken the place of the wooden eraft in the carrying trade. 
During the year 1882 the number of vessels built in New Bruns- 
wick was 66, tonnage 16,820. On the 31st December 1882 the 
vessels registered in the province and remaining on the registry 
books of the several ports amounted to 1064, tonnage 308,961. 
In that year there were engaged in the coasting trade, including 
steamers and sailing vessels, 4435 craft, representing a tonnage of 
415,029. The number of saw-mills in the province is 478, employ- 
ing 7175 hands. There are also 166 flour and grist mills, and 
83 tanneries. Other industries are lime-burning, shingle-making, 
manufaeture of woollen cloth and cetton warps, cheese and butter 
making, sash, door, and blind factories, iron working, and brick- 
making. In 1871 the amount of capital invested in industries was 
$5,976,176; in 1881 it reached $8,425,282, 19,922 hands being 
employed in manufacturing, $3,866,011 paid ‘in wages, and 
$11,060,849 worth of raw inaterials consumed. The total value of 
the articles produced was $18,512,658. 

Fisheries.—The chief seats of the fisheries are in the Harbour 
of St John, on the islands at the month of the Day of Fundy, and 
on the north shore. Cod, haddock, salmon, trout, sturgeon, 
holibut white fish, herring, shad, gaspereaux, smelt, bass, mackerel, 
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and eels comprise the principal varieties taken. Of recent years 
the fishing ;business has been most industrionsly pursued, and 
several firms have gone extensively into the canning of salmon, 
oysters, and lobsters for export. Fish-breeding establishments are 
in operation, maintained by the Government of the Dominion. 
In 1881 there were 205 larger vessels and 4284 boats engaged in 
the fisheries. 

Game, d.—Game is abundant,—wild ducks, teal, wild geese, 
partridges, weedcocks, pigeons, plover, snipe, &c., occurring in 
great quantity. No fewer than 270 varieties of birds have been 
already discovered, and ornithologists state that that number can 
be increased, Of wild animals the principal are the bear, wolf, 
deer, moose, caribou, lynx, fox, musk-rat, mink, marten, ermine, 
hare, squirrel, and beaver. 

Communication.—Good waggon roads intersect the province 
wherever there is a settlement. Telegraphic lines are established 
throughont the country, and the means of railway communication 
are excellent. The Inter-Colonial, which is the principal line, 
runs from St John te Moneton and thence te Halifax, N.S. At 
Moneton a branch line extends to Shediac, while the main division 
proceeds in a northerly direction through the counties of West- 
moreland, Kent, Northumberland, Gloucester, and Restigouche, 
erossing the Restigeuche river at the valley of the Metapedia, 
where the scenery is varied and beautiful, and thence to Point 
Levis opposite the aneient eity of Quebec. The head offices are at 
Moncton. The St John and Maine Railway runs from St John 
westward to the State of Maine, connecting at Fredericton Junction 
with the Fredericton Branch Railway, at M‘Adam with the New 
Brunswiek and Canada Railway, and at Bangor (Maine) with all 
the great railway lines of the United States. The New Brunswick 
and Canada Railway runs from St Andrews to Woodstock, and has 
branches to St Stephen and Houlton (Maine) At Woodstock it 
connects with a branch of the New Brunswick Railway which runs 
between Fredericton and Woodsteck and Edmundston in the new 
county of Madawaska. The Grand Southern Railway runs from St 
John to St Stephen, the Albert Railway from Salisbury to Hope- 
well, the Elgin from Petiteodiae to Elgin, and the St Martins and 
Upham Railway runs from Hampton to Quaco on the shore of the 
Bay of Fundy. The tetal length of the railways now (1883) is 
about 1002 miles. 

Population. —The province is divided into fifteen counties, viz., 
Restigouche, Gloucester, Northumberland, Kent, Westmoreland, 
Albert, St John, Charlotte, King's, Queen's, Sunbury, York, 
Carleton, Victoria, and Madawaska. Up to the 31st October 1882 
9,937,433 acres were granted by the Gevernment and occupied, 
leaving 7,455,977 acres still vacant. The population of the 
province, 285,594 in 1871, was 321,933 (164,119 males, 157,114 
females) in 1881. There are two Roman Catholic dioceses, one at 
St John and the other at Chatham, and one see of the Church of 
England at Fredericton. The following table shows the religious 
denominations and the number of their adherents :— 


Chureh of England................. 46,768 PATTVEDEDSESr «e vs acea veo eene 738 
Church of Rome. ve 109,091^ | 'UniversaliSBg:.. «eve eese eese sno enonnon 375 
Presbyterians 42,888 | Other denominations. 2,966 
Daptists....... $1,092 | Of no religion........... 114 
Methodists ...... .. 94,514 | No creed stated. .. 1,260 
Congregationalists............-.-.- 15572: | TWBI ee cave eee rre eve re erano ne nero ra ns 55 


A large proportion of the population is composed of emigrants 
from Great Britain and their descendants. In the northern counties 
and in the valley of the Madawaska there are many settlements of 
French Acadians, and in the same localities and along the shores 
of the St John river there are Indians belonging to the Malicite, 
Micmac, and other tribes, numbering in all 1401. During the last 
forty years these have varied from 1200 to 1400. The tribes, 
though resembling each other in physique and appearance, differ 
very materially in origin and almost wholly in language. The ex- 
tent of land granted to the Indian population by the Government 
of New Brunswick is 58,662 acres. Within the last six or seven 
years a most flourishing colony of Danes has been settled in the 
province. 

Administration. —The affairs of the province are administered 
by a lieutenant-governor (salary $9000) and an exeentive council 
composed of six members with portfolios and three without offices 
or salary, assisted by a legislative assembly of 41 representatives 
and a legislative council of 18 members. The latter are appointed 
for life, and the former are elected by the people every four years. 
The lieutenant-governor is appointed by the governor-general of 
Canada in ‘council. New Brunswick returns to the Canadian 
House of Commons 16 members, and 10 senators are appointed 
by the crown. The public revenue in 1882 was $648,710, and the 
expenditure $614,236. The principal source of income is the 
annual subsidy granted to the province, under the terms of the 
British North America Act of 1867, by the Dominion Government. 
This subsidy is computed on a fixed rate of 80 cents per head of 
population ; $50,000 are allowed for government and $150,000 for 
export duty. In 1882 the amount paid on this basis to New 
Brunswick was $450,903:20. It will increase until the population 
reaches 400,000, when the 80 cents will be regularly calculated on 
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that number. The remainder of the revenue is derived from the 
sales of crown lands, timber limits, mining licences, fishing licences, 
fees, and other miscellaneous receipts. The judiciary consists of a 
supreme court with chief and five puisne judges having law and 
equity jurisdiction, a court of marriage and divorce, a vice-admiralty 
court, a court for- the trial and punishment of piracy and other 
offences on the high seas, a probate court, and six county courts. 
These officers are appointed for life by the federal authorities. 
The provincial legislature meets at Fredericton, where the Govern- 
ment offices are situated. The militia of the province consists of 
an active force of one regiment of cavalry (seven troops), two 
batteries of field artillery, seven batteries of garrison artillery, one 
company of engineers, and five battalions of infantry and rifles, in 
all 140 officers and 1570 non-commissioned officers and men. 

Education.—Tho present school law was passed in 1871. Under 
its provisions Eod trustees of each district are compelled to 
provide school accommodation for all persons therein between the 
ages of five and twenty free of charge. In addition to the 
provincial grant a tax is levied in each county equal to 30 cents 
per head, and a large fund sufficient to carry out the law (includ- 
ing a poll-tax of $1 per head) is raised by the localities. The 
educational institutions aided by the Government are the university 
of New Brunswick (founded in 1828 under the title of King's 
College, and having its seat at Fredericton), a norma] or training 
. School for teachers, and a system of common schools ranging from 
the primary to the grammar or high school department. The 
common schools are non-sectarian and free to all. The province 
expended for this service in 1882 $166,733. In the summer 
term of 1881 the number of schools was 1386, of teachers 1453, and 
of pupils 51,921. During the winter course of 1882 there were 
1317 schools at work, taught by 1371 teachers, and attended by 
48,805 boys and girls. The total number of pupils in attend- 
ance at the schools within the year was 64,267. Besides the 
university at Fredericton there is the Mount Allison Wesleyan 
College at Sackville. The public charitable institutions receiving 
aid from the local Government are the Provincial Lunatic Asylum 
and the City Hospital, St John, and the deaf and dumb school at 
Fredericton ; and the blind school and deaf and dumb asylum at 
Halifax, N.S., receive an annual grant from the province also. 
In consideration of this the Jatter admit pupils from New Bruns- 
wick. The lazaretto for lepers at Tracadie and the marine 
hospital at St John are maintained by the Dominion. 

History.—New Brunswick was settled in the first place by the 
French in July 1604, and with Nova Scotia belonged to that part of 
New France called Acadia until 1719, when it passed into the 
hands of England. A dispute arose between the two powers con- 
cerning the precise limits of Acadia, and the question remained a 
vexed one until the treaty of Paris, 1763, when the whole domain 
was finally ceded to Great Britain. In 1764 a body of Scottish 
farmers and labourers arrived in the country and took up their 
homes in the Miramichi and other districts. The year 1783 is 
memorable as the date when the Loyalists landed from the United 
States and settled in the colony. In the following year Nova 
Scotia and New Brunswick separated, and they remained distinet 
provinces until 1867, when they were united with Quebec and 
Ontario to form the Dominion of Canada. The capital of New 
Brunswick is Fredericton (population 6218), and St John (26,127) 
is the chief commercial city. Portland (15,226), formerly a suburb 
of St John and latterly a town, was erected into a city in April 
1883. Other towns are Moncton (5032), which contains the head 
offices of the Inter-Colonial Railway and a sugar refinery, Shediac 
(6227), Dorchester (6582), Chatham (5762), Sackville (4882), 
Richibucto (4079), St Stephen (2338), Bathurst (4806), St Andrews 
(2128), St George (3412), Woodstock (1994), Dalhousie (2353). 

See" Dawson, Acadian Geology, 3d edition, Montreal, 1878; Bailey, Ells, and 


Matthew, in Reports of the Geol. Survey of Canada, 1818-79-80; Public Documents 
of New Brunswick and Canada, 1882. (G. ST.) 


NEW BRUNSWICK, a city of the United States, 
capital of Middlesex county, New Jersey, 21 miles by rail 
from New York, at the head of navigation of the Raritan 
river, and the eastern terminus of the Raritan and Delaware 
Canal. The older portion occupies the low land along the 
river, and has narrow irregular streets; but the newer 
districts have spread over the higher grounds behind, and 
are both well built and well laid out. Conspicuous among 
the public buildings are Rutgers College and the theological 
seminary of the Reformed (Dutch) Church. The college was 
founded in 1770 as Queen's College, and received its present 
name in honour of Colonel Henry Rutgers (1746-1830) 
only in 1825. It has a library of 12,000 volumes, and 
16 professors and 115 students. The seminary, dating 
from 1784, consists of eight fine buildings—Hertzog Hall, 
Suydam Ball, the Gardiner Sage Library (36,000 volumes), 
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and five professors’ residences—and occupies a good posi- 
tion to the north of the college. India-rubber goods, hosiery, 
paperhangings, shoes, and machinery are manufactured on 
a large scale in the city. The population was 15,058 in 
1870, and 17,166 in 1880. Settled in the close of the 
17th century, New Brunswick was incorporated in 1736, 
and had become by 1748 a * pretty little town with four 
churches and a considerable trade with New York.” A 
city charter was obtained in 1784. 

NEWBURG, or Newsureu, a city of the United States, 
the capital of Orange county, New York, occupies a com- 
manding position on the steep slopes of the west bank of 
the Hudson, about 60 miles north of New York. It has 
a large river trade, especially in coal and lumber, contains 
engine-factories, a cotton-mill, a bleachery, a lawn-mower 
factory, &c. Hasbrouck House, an old stone mansion 
which served as Washington’s headquarters in 1782-83, 
has since 1850 been maintained by the State, and contains 
a considerable collection of historical relics. The popula- 
tion was 17,014 in 1870, and 18,049 in 1880. 

The site of Newburg, then occupied by a clan of the Minsis 
(Delaware) tribe, was recognized by Hudson in 1607 as a ** pleasant 
place to build a town on"; but it was not till 1709 that the 

alatine Parish of Quassaie, as it was at first called, was settled 
by à number of Germans from the Palatinate of the Rhine. In 
1752 the name of Newburgh or Newburg was adopted from the 
likeness which the place bore to Newburgh on the Tay in Scotland. 
It was here that Washington rejected the proposal to make him 
king, thereby checking the incipient mutiny which the anonymous 
‘‘Newburgh Letters" were designed to excite, and here the army 
was disbanded. A city charter was obtained in 1865. 

NEWBURY, a municipal borough and market-town of 
Berkshire, England, near the Hampshire border, is situated 
on the river Kennet, the Kennet and Avon Canal, and the 
Great Western Railway, 53 miles west of London and 16 
south-west of Reading. The church of St Nicholas, in the 
Late Perpendicular style, is said to have been mainly built 
at the expense of John Winchcombe (Jack of Newbury), 
who sent one hundred of his own weavers fully equipped 
to Flodden Field. The church was restored in 1867 at 
a cost of £15,000. It contains a brass of John Winch- 
combe and Alice his wife (1519). Among other public 
buildings are the corn exchange (1862), the literary and 
scientific institution, and the free grammar school. There 
are over one hundred almshouses, of which twenty-four are 
supported by the hospital of St Bartholomew, chartered 
by King John. Malting is carried on, and there is a con- 
siderable trade in corn and agricultural produce. Silk, 
ribbons, and paper are also manufactured. A large wool 
fair is held in February. The population of the municipal 
borough, 6602 in 1871, was 10,144 in 1881. In 1878 
the area of the borough was extended from 1722 to 1813 
acres, 

Newbury owes its origin to the Roman station Spine, now 
represented by the modern village of Speen. In contradistinction 
to this village it was named Newbury, that is the new borough or 
town. By William the Conqueror it was bestowed on Ernulf de 
Hesdin, and it belonged to the Marshalls of Hampstead-Marshall 
before it came into the possession of the Cravens. The town was 
incorporated by Elizabeth in 1596, and the charter was renewed by 
James I. and Charles II. In the reign of Edward I. it sent two 
members to a parliament at Westminster; and, being a place of 
considerable trade, it also sent representatives to a great council in 
the time of Edward III. It then possessed large woollen manu- 
factures, but the industry is now wholly discontinued. During 
the civil war two battles were fought near it in 1643 and 1644. 
In 1645 it was taken by the Parliamentarians, who held possession 
of it till the close of the war. A handsome memorial to Lords 
Falkland, Sutherland, and Carnarvon and other Royalists who fell 
at Newbury in 1648 has been erected on the battlefield (1878). 

NEWBURYPORT, a city and port of entry of the 
United States, and one of the shire-towns of Essex county, 
Massachusetts, lies on the right-hand side of the estuary of 
the Merrimack, and 35 miles by rail north-north-east of 
Boston. At this point the river is crossed by several 
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bridges, one of which, constructed in 1792, was the first 
suspension bridge in America. The ground on which the 
city is built rises gradually to a height of about 100 feet ; 
along the top of the ridge, parallel with the river, runs for 
a distance of 3 miles High Street, the leading thorough- 
fare, lined with old-fashioned mansions (Caleb Cushing’s, 
Lord Timothy Dexter's, &c.) ; and at the junction of High 
Street and State Street is a pond of 34 acres enclosed by a 
terraced promenade. The streets in general are umbrageous 
even for an American city, a special endowment having 
been left for the maintenance of shade trees. Old South 
(Presbyterian) Church in Federal Street contains a whisper- 
ing gallery of a very striking kind, and under its pulpit 
lie the remains of George Whitefield. The free library, 
founded by Josiah Little in 1854, and endowed by George 
Peabody, occupies the old Tracy mansion, and contains 
upwards of 21,000 volumes. Putnam Free School, dating 
from 1847, with an endowment of $50,000, and the high 
school for girls, are both institutions of wide reputation (the 
latter the first of its kind in the States), now consolidated 
with the high school for boys. The cotton manufacture, 
introduced in 1836, is the staple of the city, which also, 
however, contains shoe factories (one of them said to be 
the largest manufactory of women’s shoes in the world), 
an iron foundry, a distillery, carriage works, hat factories, 
&c., and has long been the seat of extensive shipbuild- 
ing operations (tonnage 4000 in 1882). The harbour 
(formed by the northern end of Plum Island, which is 
united to the city by a causeway) is of somewhat difficult 
access owing to the shifting character of the bar, which 
becomes altogether impassable during storms from the 
east. The population of the city was 13,401 in 1860, 
12,595 in 1870, and 13,538 in 1880. 

Newbury was settled by Thomas Parker’s company in 1635, 
but it was not till 1764 that Newburyport attained independent 
existence. It had reached a state of great prosperity when in 1811 


about 11 aeres of its most closely-built pores were destroyed by 
fire. In 1851 a city charter was obtained. 


NEW CALEDONIA, the largest island in the Pacific 
after New Zealand, about 240 miles long, with an average 
breadth of 25 miles, lies at the southern extremity of 
MELANESIA (q.v.), between 20° 10' and 22° 25' S. lat. and 
between 164^ and 167^ E. long., and, like all the chief 
islands of that chain and the chain itself, runs north- 
west and south-east. It was discovered by Cook in 1774, 
and was appropriated by the French for a convict settle- 
ment in 1853. Their capital, Nouméa, with a fine 
harbour, is near the south end of the island. An almost 
unbroken barrier reef skirts the west shore at about 5 
miles distance; on the east, which is more abrupt and 
precipitous, it is much interrupted. To the north the 
reefs continue, marking the former extension of the land, 
for about 160 miles, ending with the Huon Islands. 
Hunea, or Isle of Pines, so called from its araucarias, 
geologically a continuation of New Caledonia, lies 30 miles 
from its south-east extremity. It abounded formerly in 
sandalwood, and consists of a central plateau surrounded 
by a belt of cultivation. New Caledonia consists essen- 
tially of confused masses and ranges of mountains, rising 
at Mount Humboldt to 5380 feet, the plains being chiefly 
the deltas of rivers. The landscape is rich and beautiful, 
varied with grand rock scenery, the coast-line being broken 
by countless streams, often skilfully utilized by the natives 
for irrigation. The larger rivers in the wet season form 
impassable morasses. The framework of the island 
consists chiefly of argillaceous, serpentinous, and mica 
schists. There are no active volcanoes, but great 
magnesian eruptions, represented by serpentines, cover 
the greater part of the surface, especially in the south- 
east,—the extent of sedimentary formations, ranging from 
Upper Devonian (to which some Carboniferous rocks near 
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Nouméa apparently belong) to Neocomian, being relatively 
insignificant. With the serpentines occur masses of red 
clay from the decomposed rock, and much chromate of 
iron, which forms the metalliferous black sands of the 
streams. The famous nickel mines lie in the Kanala 
district, and extend for some 60 miles along the east coast, 
the rocks being coated with the green ore (“ garnierite," 
a hydrous magnesian silicate impregnated with nickel 
oxide), which also occurs in pockets, and is extensively 
worked. There are also mines of copper and cobalt. Gold 
has only been found in small quantities. In the low-lying 
districts to the south-east are several lakes and morasses 
of black mud, and blocks of ironstone so abundant as to 
affect the compass. In the north-west the rocks (in which 
quartz replaces the diorite) are not ferruginous, and are 
less contorted. The hottest and the wettest months are 
from December to March, but there is usually a fresh trade- 
wind blowing, and the climate is healthy. There is much 
less moisture, and the flora is of a less tropical character, 
than farther north; it has some Polynesian and New 
Zealand affinities, and on the west coast a partially 
Australian character; on the higher hills it 1s stunted ; 
on the lower, however, there are fine grass lands, and a 
scattered growth of niaulis (Melaleuca viridiflora), useful 
for its timber, bark, and cajeput oil. There is a great 
variety of fine timber trees: those at present most used 
are the kaurie, houp, and other pines, tamanou (Calo- 
phyllum montanum), ironwood, acacias, milneas, Cordia 
Sebestena, cohu, bourao, azou. The bread-fruit, sago, 
banana, vanilla, ginger, arrowroot, and curcuma grow 
wild. The cocoa nut, maize, sugar-cane, coffee, cotton, 
rice, and tobacco (which last does not suffer like other 
crops from the locusts) do well. The orange, indigo, 
lucerne, and European vegetables are grown. There are 
probably no mammals except the rat and Pteropus and 
other bats. The commonest birds are pigeons (the large 
notou and other varieties), doves, parrots, kingfishers, 
and ducks. The kagu (Rhinochetus jubatus), a peculiar 
“wingless” bird, is found here only. Turtle abound on 
the coast, and fish, of which some kinds, as the tetrodons 
(globe-fish), are poisonous, especially at certain seasons. 

The population is probably about 30,000, but has diminished 
greatly since the French occupation. There are two distinct types: 
one is sub-Papuan, probably aboriginal, dark brown, with black 
frizzly hair, rounded narrow retreating forehead, high check-bones, 
and flat nose depressed at the root below the prominent brows; the 
other, with all these features modified, better-developed physique, 
and lighter colour, strongly resembles the Polynesian, and is most. 
numerous in the east and south, where inost of the upper class 
belong to it; but the two types intermingle everywhere. The 
women, though hard worked, are less degraded than is usual among 
Papuans. ‘Their marriage ceremonies end with a simulated flight. 
and capture. The people are hospitable to strangers, and not. 
quarrelsome among themselves, though fond of war with another 
tribe, which is declared by a masked messenger, who taking a spear 
and money with him thrusts the former among the challenged tribe, 
and then, throwing down the money in atonement of the injury his 
spear may have done, is allowed to return unharmed. Their weapons 
are clubs, slings, stone hatchets (resembling the Australian), and 
spears with a throwing cord. Rows of stones are found commem- 
orating the numbers of enemies killed and eaten in former wars. 
The French have found them formidable antagonists on many 
occasions; the last *'revolt" was put down after much trouble 
and bloodshed in 1881. There are various degrees of hereditary 
chiefships, distinguished by insignia on their houses. As in some 
other Pacific islands, when a son is born the chiefship passes to him, 
but the father continues to govern as regent. "They have strict. 
ideas of property—individual, village, and tribal. The people have 
to work on the chiefs plantations and fisheries, and also work in 
parties for each other, breaking up new land, &c. This often ends 
in feasting and in dances (pilu pilu), which include allegorical 
representations of events or ideas. 

Their huts are usually beehive-shaped, with a single apartment, 
low narrow door, and no chimney. The fire inside is their only 
defence against mosquitoes. 'l'he central pole is continued outside, 
usually by a rude figure surinounted by a long post elaborately 
decorated, especially in the chiefs’ houses, which far overtop the 
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others, and have a good deal of grotesque hand carving, something 
like but inferior to that seen in New Zealand. 

The food is chiefly vegetable, so that there is considerable scarcity 
at certain seasons ; but almost anything is eaten, including all 
sorts of insects, and a steatite earth which contains a little copper. 
The exception is the lizard and the gecko,! of which they have a 
superstitious dread. 

They believe in the power of spirits to take up their abode in 
persons or inanimate objeets, and Supe the aid of the soothsayer 
in thisand many other emergencies of life. The dead are supposed 
to go down into the sea at the west end of the island. Cocoa-nut 
trees, a valuable sacrifice, are cut down on the death of a chief. 
Like other cannibals, they have a certain knowledge of anatomy and 
surgery, and also of medicine. Their music is quite rudimentary, 
and consists of little else than beating or sounding in time. Their 
money is made of different sorts of shells, but other articles of 
value—axes, skins, mats, &c. —are used as mediums of exchange. 

The languages of the different tribes are mutually unintelligible. 
They express abstract ideas imperfectly. Dr Patouillet says that 
there are several words for eating, each applied to a particular 
article of food. Their reckoning shows the same peculiarity. 
The numbers go up to five, and for living objects the word bird is 
added, for inanimate yam, for large objects ship.? There are other 
terms for bundles of sugar-canes, rows (planted) of yams, &c.; and 
sometimes things are counted by threes. Ten is two fives, 15 
three fives, 20 is a ** man" (ten fingers and ten toes), 100 is “five 
men," and so on. 

The free white population, settlers and miners, numbers about 
3000; officials and troops, 3000; transportés and déportés (ordinary 
and political conviets), with their families, 4000 and 6700 respec- 
tively. Some of the planters and graziers are fairly prosperous, 
but the material development of the country does not advance 
rapidly. There seems a general want of energy, a deficiency 
of banking facilities and of roads and means of transport. It 
is in faet found difficult to work the settlement both as a free 
and as a penal colony. The larger proprietors are free immi- 
grants, but are being swamped by the more numerous small ones, 
who are “‘libérés,” holding small concessions, and bound—theore- 
tically at least—not to leave the country. The déportés and trans- 
portés are under separate regulations. The latter when well- 
behaved are hired out to the free settlers at 12 francs a month. 
The libérés either receive a very small allowance from Government, 
or are permitted to take service, receiving 30 to 50 francs a month, 
with their board. The sending out of the families of convicts, 
with the view to promote settlement, has not answered well. Free 
concessions are offered with the same object, especially to retired 
officials and others. Large concessions have also been made to 
agricultural colonies, which have mostly failed. The agricultural 
establishments worked by convicts have answered better, the lands 
belonging partly to colonists, and the convict labourers eventually 
obtaining a certain status, and permission to marry. Out of a 
total area of about 1,600,000 hectares, half is unfit for cultivation or 
pasture. Up to 1877, 130,965 hectares were taken up, and probably 
half the available land is now taken. The miners i New Cale- 
donia are chiefly Australians, but out of several hundred concessions 
of mines, chiefly nickel, only a few have been worked. The inten- 
tion of the French Government to send yearly to New Caledonia 
5000 recidivistes or habitual criminals, to be released after three 
years’ detention, causes serious uneasiness in Australia. 

The trade was valued in 1874 at 13,471,000 francs, the imports 
being three times the value of the exports, and the greater part 
carried in foreign vessels. 

Principal Authorities.—Ch. Lemire, La Colonisation Francaise en Nouvelle 
Calédonie; papers—(geological) by Jules Garnier in Annales des Mines, 1867, 
and by Herteau, Jbid., 1876, and (anthropological) by Dr Bourgarel in Mém. de 


la Soc. d'Anthropologie de Paris, vol. i; Dr J. Patouillet, Trois ans en Nouvelle 
Calédonie. (C. T.) 


NEWCASTLE, or in full, for the sake of distinction, 
NEWCASTLE-UPON-TYNE, a city (with the constitution of 
à county), municipal and parliamentary borough, market- 
town, and seaport in the county of Northumberland, Eng- 
land, is situated on the north bank of the river Tyne, 8 miles 
above its mouth, and on the main line of the North-Eastern 
Railway, 275 miles north of London and 70 east of Carlisle. 
Some of the streets in the older portion of the town along 
the river side are narrow and steep, and still contain several 
of the quaint gable-fronted houses of the time of Eliza- 
beth. The business portions of the town— principally 
erected from the plans of Richard Grainger—are character- 
ized generally by spacious streets with imposing buildings 
and fine shops; and in the northern and western suburbs 


1 Fourteen varieties have been found. 
? A similar usage exists in Malay. See paper by Colonel Yule in 
Jour, Anthrop. Inst., ix. p. 990. 


O17 


there are numerous terraces and villas inhabited by the 
wealthier classes. The important town of GATESHEAD 
(g.v.), on the south side of the river, is connected with 
Newcastle by three bridges—a high level bridge, au hy- 
draulic swing bridge, and a suspension bridge. The high 
level bridge has been already described (see vol. iv. p. 337). 
The hydraulic swing bridge, on the low level a little 
farther down the river, was built to replace a stone 
structure erected in 1781 on the site of a bridge dating 
from 1250, and destroyed by a flood in1771. The Roman 
bridge, the Pons Ælii, probably built by the emperor 
Hadrian, is said to have spanned the river at the same 
point. The hydraulic bridge was begun in 1868, and 
opened for traffic 15th June 1876, at a cost of about 
£200,000. It consists of one large centre pier, two mid- 
stream piers, and two abutments ; and its foundations are 
iron cylinders resting on the solid rock, 60 feet below the 
bed of the river. Two spans, which open simultaneously 
by machines impelled by steam, allow 103 feet of water- 
way for vessels going up and down the river. About half 
a mile farther up the stream is the Redheugh bridge, com- 
menced in 1867, and opened in 1871 at a cost of £40,000. 
Newcastle is well supplied with public parks and 
recreation grounds. To the north of the city is the Leazes 
ornamental park of 35 acres, and beyond this the town 
moor and racecourse, an extensive common, the survival 
of the pasture land of the township. Eastward from the 
town moor is Brandling Park. The picturesque grounds of 
Armstrong Park to the north-east of the city extend to 
about 50 acres, the larger half of which was presented by 
Sir W. G. Armstrong, who also has presented the beauti- 
fully wooded grounds of Jesmond Dene. Elswick Park in 
the south-west of the city, extending to 82 acres, and in- 
cluding Elswick Hall, was purchased by the corporation 
and opened as a recreation ground in November 1878. 
The earliest artificial method of water supply for New- 
castle was by pipes of elmwood from Heworth and from 
springs about 3 miles north of thetown. In 1845 a water 
company was formed to supply the town with water from 
Whittle Dene. The reservoirs of the company have been 
extended from time to time, and the water of various other 
streams utilized to meet the increasing necessities of the 
town. The gas supply is also in the hands of a company. 
Of the old walls of the town, which, according to Leland, 
“for strength and magnificence far surpassed all the walls 
of the cities of England and of most of the towns of 
Europe," and the circuit of which was 2 miles 239 yards, 
there stil remain some towers in good preservation, 
although the fortifications were allowed to go into dis- 
repair after the union of Scotland and England. The 
castle, from which the town takes its name, stood on a 
slight elevation rising abruptly from the river, and was 
erected by Henry IL. between 1172 and 1177 on the site 
of an older structure built in 1080 by Robert eldest son 
of the Conqueror. Itwas originally the strongest fortress 
in the north of England, and its keep is now one of the 
finest specimens of the Norman stronghold remaining in the 
country. While it was still incomplete, William the Lion 
was led within its walls after his capture at Alnwick; and 
within its great hall Baliol, on 26th December 1292, did 
homage for the crown of Scotland to Edward I. The area 
of the castle within its outer walls and fosse was 3 acres. 
Fragments of these walls, with the principal entrance oz 
Blackgate (portions of which are, however, of later construc- 
tion), and the Watergate or southern postern, still remain, 
but the inner wall surrounding the keep has been entirely 
removed. The massive keep, with walls 14 feet thick, is 
in a state of good preservation, as is also the chapel, a. 
beautiful specimen of the Late Norman style, for some 


time used as the cellar of a public house. The castle was 
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purchased by the corporation in 1809 for £600, and is now 
under the charge of the Newcastle Society of Antiquaries, 
who have fitted up a portion of it as an antiquarian museum. 
Near the castle is St Nicholas church, now forming the 
cathedral of the diocese of Newcastle (instituted in 1882). 
The church, which is principally Decorated, consists of 
nave, aisles, chancel, and transepts, the total length of the 
interior from east to west being 245 feet, and the width 
at the transepts 128 feet. The principal feature of the 
church is the lantern tower, a later addition and a very fine 
specimen of Early Perpendicular. The church has been 


frequently repaired, and underwent extensive renovation 
(1873-76) at a cost of £30,000. Among other interesting 
old churches is St Andrew’s church, erected in the 11th 
century, principally Norman, with a low square tower and 
During the siege by the Parliament- 
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(1774, re-erected 1876); the barracks (1806); the market 
(1835); the central railway station, opened 1849, at a cost 
of £130,000 ; the police courts (1874); the general post 
office (1876); the Wood memorial hall (1870), used 
for the meetings of the North of England Institute of 
Engineers; the custom-house; the theatre royal; Trinity 
house, with a chapel dating from 1491; and the (branch) 
Dank of England. 

The Grey monument in Grey Street, an Ionic column sur- 
mounted bya statue of Earl Grey, was erected in 1836 to com- 
memorate the passing of the Reform Bill; the Stephenson 
monument near the railway station was erected in 1862. 

The principal educational establishments are the colleges 
of medicine and of physical science, affiliated to the 
university of Durham; the royal free grammar school, 
founded in 1525, and rebuilt by the town council in 1870 
out of the funds of the hospital of St Mary ; the school of 
Science and art in connexion with South Kensington, 
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ary army in 1644 it was greatly damaged. St John's 
church is a stone building of the 14th century with an 
ancient font. Of the nine conventual buildings at one 
time existing in Newcastle or its immediate neighbour- 
hood, a few fragments of the monastery of the Black Friars 
still remain, and the chapel of the hospital of St Mary at 
Jesmond forms a picturesque ruin. 

The most important public buildings are the corporation 
buildings, including a large public hall, and a corn ex- 
change, erected (1863) at a cost of £100,000 ; the guild- 
hall, originally a hospital called the Maison de Dieu, and 
afterwards used as “the stately court of merchant ad- 
venturers," re-erected in 1658; the moot-hall (1810) for 
the meetings of assizes and sessions and the transaction 
of county business; the exchange (1860); the central 
news-room and art gallery (1838); the assembly-rooms 


opened in 1879; and Allan's endowed schools, founded in 
1705, and reorganized by the charity commissioners in 
1877. Among the clubs and similar institutions are the 
Literary and Philosophical Society, founded in 1793, 
possessing buildings erected in 1825 at a cost of £16,000 ; 
the Society of Antiquaries, founded in 1813, with a museum 
in the castle; the Natural History Society ; the Tyneside 
Naturalists Club, established in 1846; the Mechanics' 
Institution, 1824; the North of England Institute of 
Mining Engineers, 1852; the Fine Arts Society; the 
Farmers’ Club; the Northern Counties Club; the Union 
Club ; and the University Club. There is a public library 
and news-room, erected at a cost of £20,000. The 
benevolent institutions include the infirmary (originally 
founded in 1751 and enlarged in 1801 and 1851), the 
dispensary (1777), the fever house (1803), the lying-in 
hospital (1760), the eye infirmary (1822), Trinity alms- 
houses (1492), the hospital of the Holy Jesus (1682), the 
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keelmen’s hospital (1701), the female penitentiary (1831), 
the Royal Victoria asylum for the blind (1838), the 
Northern Counties institution for the deaf and dumb(1839), 
the Northern Counties female orphan institution, and the 
Philipson memorial orphanage for boys (1876). 

Newcastle owes its prosperity to its convenient situation on a 
tidal river, and to the immense stores of coal in the neighbourhood, 
which, besides being largely exported, have stimulated a great 
variety of industries which are dependent on their use. It began 
to export coal about the end of the 13th century, but the trade 
received a severe check by the Act of Edward I. which made the 
burning of it in London a capital offence. In the reign of Edward 
III. licence was granted to the inhabitants ‘‘to dig coals and stones 
in the common soil of the town without the walls thereof in the 
place called the Castle Field and the Forth.” North and South 
Shields are both important ports at the mouth of the Tyne, and 
the whole of the river to about 10 miles from its mouth is lined on 
both sides with quays, shipbuilding yards, chemical works, furnaces, 
and numerons manufactories. The quay in front of the town, 
extending from the hydraulic bridge to the Ouseburn, forms a fine 
thoroughfare of about a mile in length; and by means of dredging 
a depth of water has been obtained at the shore permitting vessels 
of large tonnage to approach, although the berths of the ocean 
steamers are a little farther down the river. The quay is supplied 
with the most improved mechanical appliances, and by a double 
line of rails has direct communication with the North-Eastern 
Railway. 

In 1853 the number of sailing vessels in the coasting trade 
that entered with cargoes was 2132 of 164,440 tons, cleared 11,172 of 
1,502,813 tons; of steamers—entered 399 of 81,886 tons, cleared 429 
of 97,154 tons. In the same year, in the foreign and colonial trade, 
the entrances with cargoes were 2555 sailing vessels of 350,190 tons, 
and 70 steamers of 17,243 tons ; the clearances 5396 sailing vessels 
of 864,291 tons, and 70 steamers of 17,243 tons. In the annual 
statement of the shipping of the United Kingdom for 1882 the 
returns for the coasting trade are not given for Newcastle sep- 
arately; but for the Tyne ports, which inelude, in addition to 
Newcastle, North and South Shields, the numbers were—entered 
with cargoes and in ballast 10,152 of 8,877,108 tons, cleared 8214 
of 2,361,248 tons. The following table gives similar details of the 
foreign and colonial trade of the Tyne ports for the same year:— 


Entered. 


Foreign 
Ships. 


2,369 
437 
185 


2,991 


Total 
Tonnage. 


British 
Ships. 
2,514 | 1,232,803 
426 286,254 
471 297 ,493 


3,411 | 1,766,550 


Total 
Ships. 


4,883 
868 
656 


Ports. Tonnage. 


Tonnage. 


767,515 
92,650 
81,638 


941,803 


2,000,318 
328,904 
319,131 


6,402 | 2,708,353 


Cleared. 


British Foreign Totai Total 
Ships. Tounaee Ships. Tonnage. Ships. | Tonnage. | 
E 4,115 | 2,258,373 | 3,166 | 1,086,721 | 7,281 | 3,290,094 
633 334,077 447 79,042 | 1,080 413,119 
sino 368 253,150 95 42,632 463 295,782 


5,116 | 2,840,600 1,158,295 | 8,824 


Giconooco 3,998,995 

In 1878 the value of the imports of foreign and colonial merchan- 
dise for Newcastle was £5,367,931, and for the whole Tyne ports 
£6,540,359; in 1882 the values were £7,650,085 and £9,028,925 
respectively. The value of the exports of the produce of the United 
Kingdom for Newcastle in 1878 was £3,712,899, and in 1882 
£4,597,700,—the value for the whole Tyne ports being £4,128,927 
in 1878, and £5,337,983 for 1882. Besides coal, which is brought 
down the river in broad boats called keels, and of which 4,557,277 
tons left Newcastle by sea in 1882, the principal exports are coke, 
iron, machinery, chemicals, alkali, glass, hardware, earthenware, 
and pig and sheet lead. The imports include various ores and 
chemieal substances, timber, corn, provisions, and cattle. There is 
regular steam communication with the principal British ports, the 
Baltie ports, Norway, Montreal, and New York. The number of 
vessels built at Neweastle in 1882 for British owners was 75 of 85,121 
tons, of which 68 with a tonnage of 82,468 were iron, and 3 with a 
tonnage of 1785 were steel. In the same year there were built for 
foreigners 25 ships of 27,102 tons burden. The principal other 
industrial establishments of the town and neighbourhood are engi- 
neering and machinery shops, ordnance works, including the well- 
known Armstrong factory at Elswiek, alkali manufactories, sheet 
and plate glass works, bottle works, stained glass works, potteries 
for earthenware, coachbuilding yards, hat factories, chemical works, 
sail, cable, and anchor works, and manufaetories of nails, files, and 
spades and shovels. Within the present century the population 
of Newcastle has more than quadrupled. In 1781 the houses 
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numbered 2389, with an estimated population of 30,000. The 
census of 1801 gave the number of houses as 3141 and the popula- 
tion as 28,291 ; the numbers in 1821 were 4031 and 35,181; in 1871 
they were 16,460 and 128,443; and in 1881 they had increased to 
20,264 and 145,359. The number of males in 1881 was 71,100, and 
of females 74,259. "The area of the municipal and parliamentary 
borough is 5371 acres. 

History.—Neweastle owes its origin to the Pons Ælii men- 
tioned above. The most important relics of Roman occupation are 
a well in the centre of the buildings of the old castle, a mutilated 
statue of Hercules and a figure of Mercury preserved in the castle, 
numerous coins, altars, and various specimens of Roman pottery. 
The foundations of the old Roman bridge, with the remains of the 
piers, were discovered during the dredging operations after the 
destruction of the old wooden bridge in 1771. On account of its 
position as a fortified town affording protection to the inhabitants 
of the monasteries of Tynemouth, Jarrow, Lindisfarne, and Wear- 
mouth, Neweastle was known in early times as Monkceastre or 
Monkchester; along with these monasteries it was ravaged by 
the Danes, who massacred the monks and nuns within its walls. 
After the union of the kingdom under Egbert it continued till the 
Conquest to be the residence of the earls of Westmoreland and 
Northumberland. The town was destroyed by William the Con- 
queror in 1068, after he had defeated Edgar Atheling and Malcolm 
of Seotland on Gateshead Fell, but in 1080 a fortress was reared 
at it by Robert Courthose, eldest son of the Conqueror, which, 
in contradistinction to the old fortress, was named Newcastle, and 
formed the nucleus of the present town, burgesses being gathered 
round the fortress to defend the country against the Scots. After 
the conspiracy of the barons under Earl Mowbray the town was 
stormed and taken by William Rufus in 1095. After the death of 
Henry I. it was seized by the Seots under David, and it remained 
in their possession until 1157, when it was restored by treaty to 
Henry 11., who established at it a mint. The town was, under the 
three Edwards, the chief rendezvous of troops for the invasion of 
Scotland. In the reign of Edward I. it was surrounded by walls, 
after which it withstood attempts of the Scots to capture it in 
1822, 1342, and 1389. In 1640 it was taken by the Scottish 
Covenanters under Leslie, who held it for a year, and are said to 
have destroyed most of the public documents. After the battle 
of Marston Moor it was besieged and taken by the Scots in October 
1644, from which time it was held by the Parliament till the close 
ofthe war. When Charles gave himself up to the Scottish army at 
Newark-upon-Trent,they took him to Newcastle, where he remained 
in their hands until, on the 28th January 1647, he was delivered up 
to the Parliament. 

Newcastle is a borough by prescription, and was first incorporated 
by Henry II. In the reign of Henry HI. the government was 
vested in a mayor chosen by the burgesses, in lieu of a provost 
appointed by the crown. In 1400 it obtained a charter from Henry 
IV. constituting it a county in itself, with lord-lieutenant, sheriff, 
and magistrates of its own. Its privileges were confirmed and 
extended by Queen Elizabeth in 1589. Though it still retains the 
constitution of a county, the old corporation was dissolved by the 
Munieipal Act of 1835, and the government vested in a mayor, 
sixteen aldermen, and forty-eight town councillors. Since 1282 it 
has returned two members to parliament. The gross estimated 
rental of the borough in 1871 was £457,868, and the rateable value 
£402,030; in 1882 these were £803,961 and £714,470. 

Among the eminent persons who have been connected with New- 
castle are Ridley the martyr, Akenside the poet, Hutton the mathe- 
matician, Brand the antiquary, Lords Eldon and Stowell, Lord 
Collingwood, Thomas Bewick, and George and Robert Stephenson. 

See Chorographia, or a Survey of Newcastle-upon-Tine, by W. G., 1649, reprinted 
1813 and 1818; John Bell, Collections for a History of Newcastle-on-Tyne, 1835; 


and Histories of Newcastle-on-Tyne, by Bourne (1736), Brand (1789), and Mae- 
kenzie (1827). 


NEWCASTLE, a city of New South Wales, and the 
principal seaport on the northern coast, is situated on a 
steep acclivity rising from the sea, at the mouth of the 
Hunter river, about 75 miles north of Sydney. It isa 
well-built town, and most of the streets are paved, and 
lighted with gas. For the water supply a reservoir has 
been constructed on Monument Hill capable of holding 
500,000 gallons. Among the public buildings the prin- 
cipal are the court-house, the lunatic asylum, the grammar 
school, the school of arts (with a library of over 4000 
volumes), the Victoria market building, and the custom- 
house. The harbour, which is defended by a fort, and 
protected by a breakwater rendering it more easy of access 
in stormy weather, affords ample accommodation for 
present requirements, and has a depth at the shores of 23 
feet. In 1883 thenumber of vessels that entered was 945 
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of 656,906 tons, the number that cleared 1305 of 925,926 
tons. There is daily communication with Sydney by two 
lines of steamers. Besides the agricultural produce of the 
Hunter river district, the principal export is coal from the 
extensive mines in the neighbourhood of the town, which 
give employment to over 5000 men. The industries of 
the town include copper and iron founding, engineering, 
carriage building, shipbuilding, and brewing. The popu- 
lation of the census district in 1881 was 15,595. 


The mouth of the Hunter river was discovered in 1797. The 
station, which for a long time was a convict depót, was formerly 
called Port Hunter. In 1821 it became a free settlement, and in 
1859 it was erected into a municipality, since which time its 
progress has been very rapid. 


NEW CASTLE, a post-borough of the United States, 
the capital of Lawrence county, Pennsylvania, 2 miles 
above the junction of the Shenango and Mahoning (sub- 
tributaries of the Ohio), and 45 miles north-north-west of 
Pittsburg. It contains blast furnaces, rolling-mills, iron 
and brass foundries, tube-works, boiler-works, machine 
shops, planing-mills, nail factories, glass-works, grist-mills, 
and breweries. The population increased from 6164 in 
1870 to 8418 in 1880, and was estimated at upwards of 
13,000 in 1883. 

NEWCASTLE-UNDER-LYME (or Lyne), a municipal 
and parliamentary borough of Staffordshire, England, is 
situated on a small stream, the Lyme brook, and near 
the Grand Trunk Canal, 16 miles north-north-west of 
Stafford, and 35 south from Manchester. The parish church 
of St Giles was, with the exception of the old square tower, 
which dates from the 12th century, rebuilt (1873-76) from 
the plans of Sir Gilbert Scott, in the Decorated style, at 
a cost of £15,000. The free grammar school, originally 
founded in 1602, possesses very large endowments, increased 
by the amalgamation of various subsequent bequests for 
educational purposes, and now consists of a high school for 
boys, a middle school for boys, and Orme’s school for girls. 
The high school is a fine structure of red brick in the 
Elizabethan style, erected in 1874 at a cost of £12,000. 
There are also national and board schools and a school of 
art. The other principal buildings are the town-hall, 
recently rebuilt, the covered market (1854), and the 
militia barracks. The manufacture of hats was at one 
time the staple trade, but it has now greatly declined. 
There are silk, cotton, and paper mills; and tanning, brew- 
ing, malting, and sugar-refining are also carried on. In 
the neighbourhood there are large collieries. The popula- 
tion of the parliamentary borough was 15,948 in 1871, 
and in 1881 it was 17,493. The municipal borough, 
which was slightly increased in extent in 1877, had 17,506 
inhabitants in 1881. 

The town, which was of some importance before the Conquest, 
derives the name Newcastle from the rebuilding of the castle in 
the reign of Henry I. The addition Lyme was due to the neigh- 
bouring extensive forest of Lyme, which stretched "into Cheshire. 
The town and manor reverted in 1231 to Henry III. In 1263 the 
town and castle were bestowed on Simon de Montfort, on whose 
death they were forfeited to the crown. The town received its 
first charter from Henry II., and this was extended by Henry III. 
and Elizabeth. It possessed the privilege of returning two mem- 
bers to parliament some time before 1352. 

NEWCASTLE, Dvuxrzs or. Within the space of a 
century there were no less than four successive creations 
of dukes of Newcastle. William Cavendish, nephew of 
the first earl of Devonshire, was raised to the dignity of 
duke of Newcastle-upon-Tyne in 1664. His son and 
successor Henry died leaving daughters only, and one of 
these married John Holles, earl of Clare, who was created 
duke in 1694. This duke died also without male issue in 
1711, leaving his estates to his sister's son Thomas Pelham, 
who, with other dignities, had the title of duke of 
Newcastle-upon-Tyne conferred on him in 1715, and a 
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second and similar ducal title (that of Neweastle-under- 
Lyme) in 1757. His first dukedom became extinct at 
his death, but the second title was granted him with 
remainder to the earl of Lincoln, at once his nephew and 
nephew-in-law, whose descendants (Pelham-Clintons) have 
been dukes of Newcastle-under-Lyme in direct lineal 
succession down to the present time. Two of the dukes 
of Newcastle, and one duchess, call for separate notice :— 

I. WILLIAM CAVENDISH, DUKE oF NEWCASTLE (1592- 
1676), son of Sir Charles Cavendish, youngest brother 
of the first earl of Devonshire, by Catherine, daughter 
of Cuthbert Lord Ogle, was born in 1592. In his 
early years he showed little inclination for study, and 
while at St John’s College, Cambridge, he took “ more 
delight in sports than in learning.” At an early age 
he acquired marvellous proficiency in horsemanship and 
weapons, “ which increased much his father’s hopes of his 
future perfections." His personal beauty and manly 
accomplishments gained him special favour at the court of 
James L, who, when his son Henry in 1610 was created 
prince of Wales, made Cavendish a knight of the Bath. 
Ten years afterwards he became Viscount Mansfield and 
in 1628 earl of Newcastle-upon-Tyne. In 1638 he was 
appointed by Charles I. governor of Charles, prince of 
Wales. When the king in 1639 visited Scotland, he was 
entertained with great splendour by the earl of Newcastle 
at Welbeck. On the outbreak of the civil war the earl 
was appointed governor of the town of Newcastle and the 
four neighbouring counties, and a short time afterwards he 
was named generalof the forces north of the Trent. In 
this position his energy and circumspection proved invalu- 
able to the royal cause. For his victory over Fairfax at 
Adderton Heath, near Bradford, June 30, 1643, he was 
ereated marquis. The Parliamentary generals were step 
by step losing their hold on the north, and were reduced 
to the hardest straits, when they were relieved by a Scottish 
army under the earl of Leven. Newcastle had to fall back 
on York, where he was closely besieged when Prince Rupert 
hurried to his assistance. Contrary to his advice Prince 
Rupert risked the battle of Marston Moor, which resulted 
in the utter rout of the royal forces and the ruin of the 
king’s cause in the north of England. Newcastle, with 
about eighty gentlemen, retired to the Continent. He 
returned with Charles II. at the Restoration, when he 
was appointed chief justice of the counties north of the 
Trent, and in 1664 he was created duke. From this time, 
however, he ceased to take an active part in political life, 
occupying himself chiefly with literary pursuits and the 
retrievement of his broken fortunes. He died December 
25, 1676, and was buried in Westminster Abbey. 

Dryden's Even Song is dedicated to Newcastle in very enlogistic 
terms. The duke, besides publishing 4A New Method and Extra- 
ordinary Invention to Dress Horses, 1667, which had previously 
appeared in 1657 in French, was the author of several comedies, 
including The Exile (doubtful); The Country Captain, 1649; Variety, 
1649; Lhe Humorous Lovers, 1077. Ee also translated Moliére’s 
L’Etourdi under the title Sir Martin Mar-All. Yis wife's Life of 
him is noticed below. 

IL. Marcarer Lucas, DUCHESS or NEWCASTLE (c. 
1625-1673), second wife of the duke of Newcastle noticed 
above, was born about 1625, the youngest daughter of 
Thomas Lucas of St John’s, near Colchester, Essex. She 


joined the court at Oxford in 1643 as maid of honour to. 


Henrietta Maria, and met there the marquis (afterwards 
duke) of Newcastle, whom she married at Paris in 1645, 
after the battle of Marston Moor. Throughout life they 
continued to cherish a mutual admiration of a very 
exaggerated character, each regarding the other as cn- 
dowed with transcendent merits both of person and mind. 
The duchess cultivated literary composition with exuberant 
fervour, and kept a bevy of maids of honour obliged to 
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be ready at all hours “to register her Grace's conceptions." 
Walpole speaks of her as a “fertile pedant" with an 
“unbounded passion for scribbling”; and, although giving 
evidence of learning, ingenuity, and imagination, her 
writings are fatally marred by a deficiency in judgment 
and self-restraint. 

She is best known by The Life of the Thrice Noble, High, and 
Puissant Prince, William Cavendish, Duke, Marquess, and Earl of 
Newcastle ; written by the Thrice Noble, Illustrious, and Excellent 
Princess, Margaret, Duchess of Newcastle, his Wife, originally 
printed by A. Maxwell at London in 1667. She also published 
Philosophical Faneies, 1653; Poems and Fancies, 1653; The 
World's Olio, 1655; Nature's Picture drawn by Fancie's Pencil to 
the Life, which includes an autobiography, 1656 ; Philosophical 
and Physical Opinions, 1655; Orations, 1662; Plays, 1662; Sociable 
Letters, 1664; Observations upon Experimental Philosophy, 1666 ; 
Letters and Poems, 1676. Her Select Poems were edited by Drydges 
in 1818, and her Autobiography in 1814. The latter, edited by 
Lower, was published along with her Life of the Duke of Newcastle 
in 1872. 

ILI. Tuomas PELHAM HorLES, DUKE OF NEWCASTLE 
(1693-1768), who was for thirty years one of the two 
secretaries of state, and for seven more prime minister, 
and whose official life extended throughout the Whig 
supremacy of the 18th century, was the elder son of 
Thomas, first Lord Pelham, by his second wife Lady Grace 
Holles, younger sister of John Holles, duke of Newcastle- 
on-Tyne. Born in 1693, he was educated at Westminster 
and at Clare Hall, Cambridge. In 1711 his uncle the 
duke of Newcastle died, and left the whole of his vast 
estates to him. In 1712 he also succeeded his father 
in his peerage and estates, and in 1714, when he came 
of age, was one of the greatest landowners in the kingdom. 
He vigorously sustained the Whig party at Queen Anne's 
death, and had much influence in making the Londoners 
accept King George. His services were too great to be 
neglected, and in 1714 he was created earl of Clare, and 
in 1715 duke of Newcastle in Northumberland. He also 
became lord-lieutenant of the counties of Middlesex and 
Nottingham and a knight of the Garter in 1718, in which 
year he increased his Whig connexion by marrying Lady 
Henrietta Godolphin, granddaughter of the great duke of 
Marlborough. In 1717 he first held political office as 
lord chamberlain of the household, and in 1724 was chosen 
by Sir Robert Walpole to be secretary of state in place 
of Lord Carteret. This office he held continuously for 
thirty years (1724-1754), and only changed it for the 
premiership on his brother's death. His long tenure of 
office has been attributed to his great Whig connexions and 
his wealth, but some praise must be given to his inexhaust- 
ible activity and great powers of debate. He was a 
peculiarly muddle-headed man, and unhappy if he had not 
more to do than he could possibly manage, but at the 
same time he was a consummate master of parliamentary 
tactics, and knew how to manage the Houses of Lords 
and Commons alike Lord Hervey compares him with 
Walpole in 1735, and says—'* We have one minister that 
does everything with the same seeming ease and tran- 
quility as if he were doing nothing; we have another 
that does nothing in the same hurry and agitation as if he 
did everything." He continued in office on Walpole's fall 
in 1742, and became more powerful on his younger 
brother Henry becoming prime minister in 1743. On 
Henry Pelham's death in March 1754, Newcastle suc- 
ceeded him as premier; but people who had been accus- 
tomed to him as secretary of state would not stand him 
as premier, and in November 1756 he gave place to the 
duke of Devonshire. For his long services he was 
created duke of Newcastle-under-Lyme, with remainder 
to the earl of Lincoln, who had married his niece Catherine 
Pelham. In July 1757 he again became prime minister 
—for Pitt, though a great statesman, was a bad party 
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leader—on the understanding, according to Horace Walpole, 
that * Mr Pitt does everything, the duke gives everything." 
Under this ministry England became famous abroad, but 
it gradually fell before the young king’s affection for Lord 
Bute, who, after supplanting Pitt, became prime minister 
in the room of Newcastle in May 1762. The duke went 
into strong opposition, and lost his two lord-lieutenancies 
for opposing the peace of 1763. In 1765 he became lord 
privy seal for a few months, but his health was fast giving 
way, and he died in August 1768. The duke was certainly 
not a great man, but he must have possessed far more 
ability than has generally been allowed to have maintained 
office as long as he did; he was industrious and energetic, 
and to his credit be it said that the statesman who almost 
monopolized the patronage of office for half a century 
twice refused a pension, and finally left office £300,000 
poorer than he entered it. 

The best authority for the duke of Newcastle’s life is the 
Memoirs of the Administration of the Right Hon. H. Pelham, by the 


Ven. W. Coxe, 1829. See also the histories of his time, and such 
books as Lord Hervey's Memoirs and Horace Walpole's Letters. 


NEW-CHWANG, a city of China, in the Manchurian 
province of Liau-tung (Shing-king or Fing-tien), is situated 
in 40° 25' N. lat. and 122° 40' E. long., about 35 miles 
(90 miles by water) from the coast of the Gulf of Liau- 
tung, on what is now a small branch of the main eastern 
affluent of the Liau-ho or Sua-muren. The city proper is 
& comparatively unimportant place with broken-down 
walls, but it is surrounded by a number of large and most 
flourishing suburbs. About the beginning of the present 
Ta-tsing dynasty (1644) New-chwang was the chief port 
on the river, but in the reign of Keen-lung, owing mainly 
to physical changes, it was supplanted by Tien-chwang-tai 
farther down the stream, and towards the close of the 
18th century this had in turn to give place to Ying-tze 
still nearer the mouth. In ignorance of these facts New- 
chwang (now scarcely to be reached by a flat-bottomed 
river boat) was chosen as one of the ports to be opened to 
foreign trade by the treaty of Tien-tsin ; and, though Ying- 
tze had of necessity to be adopted as the site of the foreign 
settlements, Europeans still continue to speak of the port 
of New-chwang. Ying-tze (otherwise known as Ying-kow, 
New-kow, and in Mandarin as Muh-kow-ying) lies on the 
left bank of the Liau-ho on the lowest dry portion of the 
plain, not much above high-water mark. The British 
settlement immediately above the town has a river frontage 
of 1000 yards opposite the deepest of all the reaches, and 
runs back to the highway leading to New-chwang. Off 
the mouth of the river there is an extensive bar of hard 
mud which can only be crossed by certain channels at 
high tide, when it is covered by from 18 to 20 feet of 
water; and the port is altogether closed by ice for four or 
five months of the year between November and May. 
But in spite of these drawbacks Ying-tze is the seat of an 
extensive and growing trade. The staple articles of 
export are pulse (beans) pulse-cake, and pulse-oil; and 
pulse-warehouses and pulse-mills are the characteristic 
buildings of the town. The cake is a popular article of 
food with the natives of Kwang-tung and Fub-keen, and is 
also largely employed for manuring the rice and sugar 
fields in the neighbourhood of Shanghae, Amoy, Swatow, 
&c. Other leading articles of export are castor oil, raw 
silk, ginseng, and samshu,—this last manufactured with 
great success in the city of New-Chwang, but very badly in 
Ying-tze. The port was opencd to foreign trade in 1858; 
in 1882 316 vessels (of 152,871 tons) entered. The total 
value of the trade was £934,374 in 1864, £2,606,134 in 
1878, and £1,904,740 in 1882. In 1864 Mr Meadows 
Taylor estimated the population of Ying-tze as about 
80,000, though the mandarins stated it to be 200,000. 


Plate V. 
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NEWCOMEN, Tuomas, one of the inventors of the 
steam-engine, was a native of Devonshire, and was born 
about the middle of the 17th century. While employed as 
an ironmonger in Dartmouth he corresponded with Robert 
Hooke about the previous investigations of Papin and the 
marquis of Worcester as to the applicability of steam- 
power for the purpose of driving machinery, and in conjunc- 
tion with Cawley, a glazier in Dartmouth, and Savary, the 
manager of a Cornish mine, he ‘obtained in 1705 a 
patent for a “ fire-engine," now known as the “atmospheric 
steam-engine,” which was the first piece of mechanism in 
which steam was used with practical success. He died 
about 1713. See STEAM-ENGINE. 

NEW ENGLAND is the north-eastern portion of the 
United States, comprising the six States of Maine, New 
Hampshire, Vermont, Massachusetts, Connecticut, and 
Rhode Island. It formed part of the territory of * North 
Virginia" granted by James I. to the Plymouth Company 
in 1606 ; and in 1614 the name of New England was be- 
stowed upon it by Captain John Smith (1579-1631), whose 
Description of New England appeared at London in 1616. 

NEWFOUNDLAND. This island, which is a British 
colony, lies off the eastern coast of North America, directly 
across the Gulf of St Lawrence. Its south-western ex- 
tremity approaches within 50 miles of Cape Breton, while 
its most easterly projection is only 1640 miles from 
Valentia, on the coast of Ireland. It is situated between 
46° 36' 50" and 51° 39' N. lat., and between 52° 37' and 
59° 24' 50" W. long. Its greatest length, from Cape Ray 
to Cape Norman, is 317 miles; its greatest breadth, from 
Cape Spear to Cape Anguille, 316 miles; and the total 
area about 42,000 square miles. Its figure roughly 
approaches an equilateral triangle. Two large peninsulas 
project from the main body of the island. One of 
these (Petit Nord) points northwards, and is long and 
narrow. The other is the peninsula of Avalon, pointing 
south-east, and almost severed from the principal portion 
of the island, the connexion being a narrow isthmus, in 
one place but 3 miles in width. On the eastern side of 
the Avalon peninsula is situated St John's, the capital. 
Owing to its extensive frontage on the Atlantic, its numer- 
ous good harbours, and its proximity to the Banks! and 
the smaller fishing grounds, Avalon is the most thickly 
populated and commercially important part of the island. 

Physical Features. —The shores of Newfoundland present 
generally a rock-bound aspect when seen from the ocean, 
but. the line of cliffs (200 to 300 feet in height) is broken 
by numerous magnificent bays, running in some instances 
80 to 90 miles inland, and throwing out smaller arms 
in all directions, so that, though the circumference of the 
island, measuring from headland to headland, is about 
1000 miles, the actual length of coast-line is more than 


1 These Banks, which have played such an important part in the 
history of the colony, and are the chief source of its wealth, stretch for 
about 300 miles in a south-east direction towards the centre of the 
North Atlantic, and probably at one time formed a part of the North 
American continent. The depths range from 15 to 80 or 90 fathoms. 
The deposits consist of sand and gravel composed of ancient rocks, and 
fragments of quartz, mica, hornblende, felspars, and magnetite; along 
with these are many calcareous fragments of echinoderms, polyzoa, 
and many foraminifera. In the deeper parts there is sometimes a fine 
mud containing the above-mentioned minerals and calcareous fragments, 
and in addition numerous frustules of diatoms. The Banks are swept 
by the cold Labrador current, and icebergs are frequently stranded 
upon them. The Gulf Stream passes over their southern portions. 
These two currents bear along many species of pelagic alge and animals, 
which supply abundant food to the myriads of echinoderms, molluscs, 
annelids, coelenterates, and other invertebrates which live at allidepths 
on the Banks. These invertebrates in turn supply food to the cod and 
other fishes which are sought for by the fishermen. Sea birds frequent 
the Banks in great numbers; and, as diving birds are not met with at 
any great distance from them, the presence of these in the sea gives 
seamen an indication of the shallower water. 
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twice as great. The bays frequently present scenes of 
much beauty, being studded with islands, and having their 
shores clad in dark green forests to the water's edge. 

The part of the island nearest the sea consists of a 
hilly country with eminences of no great elevation. The 
interior proper consists of an elevated undulating plateau, 
iraversed here and there by ranges of low hills, the 
surface being diversified with valleys, woods, lakes, ponds, 
and marshes. Much of this isa savanna country, sustain- 
ing vast herds of reindeer. All the great hill ranges take 
a north-easterly and south-westerly direction, the highest 
land occurring along the western and southern shores. 
The principal mountain chain, the Long Range, extends 
along the western side of the island for nearly its entire 
length, and has peaks more than 2000 feet high, and 
parallel to this, but nearer the coast, is the Cape Anguille 
range. The peninsula of Avalon is very hilly ; but the 
highest summits do not exceed 1500 feet. The country 
is remarkable for a number of isolated sharply-peaked 
summits which rise abruptly here and there from the 
level plain, and bear the local name of “ tolts.” 

The largest river is the Exploits, 200 miles in length, 
and having a drainage area of between 3000 and 4000 
square miles. It rises in the extreme south-western angle 
of the island, and flows in a north-easterly direction 
through Red Indian Lake, terminating in the Bay of 
Exploits, Notre Dame Bay. The valley through which it 
flows contains large areas of fertile land, capable of yield- 
ing crops of all kinds, and in many places is covered with 
pine forests containing timber of large growth. The next 
largest river is the Humber, which rises 20 miles inland 
from Bonne Bay, and after a circuitous course empties 
itself into Deer Lake, thence flowing into the Bay of 
Islands. It drains an area of 2000 square miles. The 
Gander, which rises near the southern coast, and, flowing 
through Gander Lake, falls into Gander Bay on the east, 
has a drainage area of 2500 square miles. 

One of the most remarkable of the physical features of 
the island is the immense number of lakes and ponds, 
which occupy nearly a third of the whole surface. The 
largest is Grand Lake, 56 miles in length, and covering 
an area of 192 square miles. It contains an island 22 
miles in length and 5 in breadth. Red Indian Lake is 
37 miles long and 64 square miles in area ; Gander Lake 
and Deer Lake occupy 33 and 24 square miles respec- 
tively; Sandy Lake, Victoria, Hind's, Terra Nova, and 
George IV. Lakes range next in size. The shores of 
these great lakes, and the fertile valleys through which 
their rivers flow, are as yet absolute solitudes, the very 
existence of which was until recently all but unknown. 

Of the bays already alluded to, special mention may be 
made of St Mary’s Bay (25 miles wide at the mouth and 
35 miles long, with two arms—Salmonier and Colinet— 
which stretch still farther into the interior), Placentia Bay 
(55 milec wide at the entrance and 90 miles long), Fortune 
Bay (25 miles wide and 70 in length, with numerous arms, 
the chief of which are Bay D’Espoir, Hermitage Bay, and 
Connaigre Bay). At the entrance of Fortune Bay are the 
two islands of St Pierre and Miquelon, ceded by treaty to 
France for the shelter of its fishermen, and now all that 
remains to France of the vast possessions it once held in 
North America. Around Bay St George, on the western 
coast (40 miles wide at the mouth and with a good harbour 
at its head), are some of the most fertile valleys in the 
island, with fine forests of timber, and a coal-field of large 
extent. Bay of Islands has three fine arms running 20 
miles inland. It is the seat of a valuable herring fishery. 
Notre Dame Bay is 50 miles wide at its mouth, and runs 
inland 70 or 80 miles. On its shores are the now famous 
copper mines, which are worked with great success. 
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Bonavista Bay is of great extent, contains numerous groups 
of islands, and presents some of the finest scenery in the 
island. Conception Bay is the most populous and com- 
mercially important, having on its shores towns and villages 
containing a population of 42,000. The harbour of St 
John’s is spacious and well sheltered. 

Geology—All the great ancient rock systems, between 
the- Lower Laurentian and the Coal-measures, are more or 
less represented at one part or another of Newfoundland. 

The Laurentian system has an immense spread in the 
island. It constitutes the principal mountain ranges, 
coming to the surface through the more recent deposits, on 
the axes of anticlinal lines, or brought up by great disloca- 
tions, most of which trend nearly parallel with each other 
in a general bearing of about north-north-east and south- 
south-west. The Laurentian gneiss of the Long Range, on 
the western side, extends in a nearly straight course from 
Cape Ray to the headwaters of the Castor in the great 
northern peninsula. On the south-western extremity of 
the island these rocks occupy the coast from Cape Ray to 
La Poile. They are largely exhibited onthe Grand Lake, 
running ina spur from the Long Range between it and 
the Red Indian Lake, and bearing for the south-eastern 
shores of Hall’s Bay. The central portion of the northern 
peninsula is Laurentian, which also spreads over a wide 
expanse of country between Grand Lake and the Humber 
and Exploits rivers, and shows itself on the coast between 
Canada Bay and White Bay. Another range of Laurentian 
comes up in the district of Ferryland, and shows itself 
occasionally on the coast of Conception Bay. Thus more 
than half the island is Laurentian. 

Three-fourths of the peninsula of Avalon are Huronian, 
a formation which does not extend west of Fortune Bay. 
The town of St John’s and, in fact, nearly all the settle- 
ments between Fortune Bay and Bonavista Bay are built 
upon it. Signal Hill, overlooking the harbour of St 
John’s, is capped with the sandstone of this formation. 
The whole Huronian system is not less than 10,000 feet 
thick, and has been cut through by denudation to the 
Laurentian floor. The rocks of the Primordial Silurian 
age are spread unconformably over the area thus ground 
down. These evidences of denudation and reconstruction 
are very clear in Conception Bay, where the rocks of the 
intermediary system have been ground down to the 
Laurentian gneiss, and, subsequently, the submarine valley 
thus formed has been filled up with a new set of sediments, 
the remains of which are still to be found skirting the 
shores of the bay and forming the islands in it. 

Rocks of the Silurian age are most extensive on the 
peninsula of Cape St Mary, and around the head of Trinity 
Bay. These belong to the Primordial Silurian group. 
The Lower Silurian rocks have a large development, and 
in them the metallic ores occur which seem destined to 
render the island a great mining centre. The Lauzon 
division of the Quebec group, which is the true metalli- 
ferous zone of North America, has an immense spread in 
the island. It consists of serpentine rocks associated with 
dolomites, diorites, &c., and is well known throughout 
North America to be usually more or less metalliferous. 
The Newfoundland rocks are no exception, but give 
evidence of being rich in metallic ores. The Middle 
Silurian division of rocks is also widely spread; and 
the most fertile belts of land and the most valuable 
forests are nearly all situated on the country occupied 
by this formation. The great valley of the Exploits 
and Victoria rivers, the valley of the Gander, and several 
smaller tracts belong to it. 


1 The geological survey of the island was commenced in 1864, and 
has been prosecuted steadily since; the results are embodied in The 
Geological Survey of Newfoundland, by A. Murray, C.M.G., 1881. 
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The Carboniferous series occupies a large area on the 
western side of the island, in the neighbourhood of St 
George’s Bay and Grand Lake. There is also a wider 
spread of the same series along the valley of the Humber 
and round the shores of Deer Lake and the eastern half of 
Grand Lake, and as far as Sandy Lake. — ** Coal," says Mr 
Howley, “is known to exist at several places in this 
series; and seams, apparently of workable thickness, 
judging from their out-crops, occur on the Middle Barachois 
and Robinson’s Brook, in St George's Bay.” 

It will thus be seen that the Carboniferous series is 
confined to the western side, while the middle, eastern, 
and southern portions are occupied by Silurian, Huronian, 
and Laurentian formations. From the extent to which the 
Lauzon division of the Quebec group, the true metalliferous 
zone of North America, prevails in the island, its yet un- 
developed mineral wealth must be very great, while it is 
fitted to sustain a large agricultural population. 

Climate.—The climate is more temperate than that of 
most portions of the neighbouring continent. It is but 
rarely, and then only for a few hours, that the thermometer 
sinks below zero in winter, while the summer range rarely 
exceeds 80° Fahr., and for the most part does not rise 
above 70°. The Arctic current exerts a chilling influence 
along the eastern coast, but as a compensation it brings 
with it the enormous wealth of commercial fishes and seals 
which has rendered the fisheries the most productive in the 
world. The Gulf Stream, while it creates fogs, modifies 
the cold. The salubrity of the climate is evidenced by 
the robust healthy appearance of the inhabitants. Open 
fireplaces are sufficient to warm the houses, and free 
exercise in the open air is attainable at all seasons. The 
average mean temperature at St John’s for eight years 
ending 1864 was 41"2 Fahr, the maximum being 83° 
and the minimum 7^; the average height of the barometer 
was 29°37 inches.? The average rainfall is 58:30 inches. 
Winter sets in, as a rule, in the beginning of December, 
and lasts until the middle of April Generally the snow 
lies during this period, and the frost rarely penetrates the 
ground to a greater depth than a few inches. Spring is 
sometimes late in arriving, but once vegetation sets in it 
advances with marvellous rapidity. The autumn is usually 
very fine, and is often prolonged till November. There 
is nothing in the climate to interfere with agriculture. 
Tornadoes are unknown, and thunderstorms are very rare. 
Fogs, of which so much is said in connexion with the 
country, are confined to the shores and bays of the south- 
eastern and southern coasts. 

Fauna.—Among the well-known wild animals indigenous to the 
country the caribou or reindeer hold a conspicuous place. They 
migrate regularly between the south-eastern and north-western 
portions of the island. The winter months are passed in the south, 
where ‘‘browse” is plentiful, and thesnow is not too deep to prevent 
them from reaching the lichens on the lower grounds. In March 
they begin their spring migration to the barrens and mountains of 
the north-west. In May or June they bring forth their young. 
As soon as the frosts of October begin to nip the vegetation they 
turn south. September and October are the best months for stalk- 
ing. In addition to the caribou, the wolf and black bear are found 
in the intcrior; the fox (black, silver, grey, and red), beaver, otter, 
arctic hare, North-American hare, weasel, bat, rat, mouse, and 
musquash or musk-rat are numerous. The famous Newfoundland 
dog is still to be met with, but good specimens are rare, and he 
appears to thrive better elsewhere. The common dogs are a degene- 
rate mongrel race. It is estimated that there are three hundred 
species of birds in the island, most of them being migratory. 
Among them may be enumerated the eagle, hawk, owl, wood- 
pecker, swallow, kingfisher, six species of fly-catchers and the same 
number of thrushes, warblers and swallows in great variety, finches, 
ravens, jays. The ptarmigan or willow grouse is very abundant, 
and is the finest game-bird in the island. The rock ptarmigan is 
found in the highest and barest mountain ridges. The American 


2 See Tables of Aqueous Precipitation for Series of Years, collected 
by the Smithsonian Institution, United States, 1872. 
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golden plover, various species of sandpipers and eurlews, the brent 
goose, ducks, petrels, gulls, and the great northern diver are met 
with everywhere. The great auk, now extinct, was once found in 
myriads around the island. The little auk, guillemot, and the 
razor-billed auk are abundant. No venomous reptiles, toads, or 
frogs occur. Of molluscous animals the common squid, a cepha- 
lopod about 6 or 7 inches in length, visits the coasts in immense 
shoals in August and September, and supplies a valuable bait. A 
gigantic species of cephalopod was discovered in 1873, which excited 
much interest among naturalists: the bedy varies frem 7 to 15 feet 
in length, with a circumference of 5 or 6 feet; from the head ten 
arms radiate, the two longest (tentacles) being from 24 to 40 feet 
in length, and covered with suckers at their extremities; the other 
eight arms vary from 6 to 11 feet, and on one side are entirely 
covered with suckers. Professor Verrill, of Yale College, has dis- 
tinguished two species—one he named Architeuthis Harveyi, after 
the discoverer, and the other Architeuthis monachus. 

Flora.—The pine, spruce, birch, juniper, and larch of the forests 
of the interior furnish ample materials for a large timber trade as 
well as for shipbuilding purposes. The white pine grows to the 
height of 70 or 80 feet in some places, and is 3 or 4 fect in diameter. 
The mountain ash, balsam peplar, and aspen thrive well. Ever- 
greens are in great variety. The berry-bearing plants cover large 
areas of the island. The maidenhair or eapillaire yields a saccha- 
rine matter which is lusciously sweet. Flowering plants and ferns 
are in vast varieties, and wild grasses and clover grow luxuriantly. 
Garden vegetables of all kinds, and strawberries, raspberries, goose- 
berries, currants, &c., thrive well. 

Fisheries.—These constitute the grand staple industry of the 
country. The most important is that of the cod, which is the most 
extensive of the kind in the world. During six years from 1877 to 
1882 the average annual export of codfish from Newfoundland 
amounted to 1,326,259 quintals (ewts.). (For earlier statistics see 
FISHERIES, Vol. ix. p. 266.) The cod are taken on the shores of 
the island, on the Banks, and along the coast of Labrador. The 
Bank fishery is now prosecuted chiefly by the French and by 
Amerieans, Newfoundlanders oceupying themselves with the shore 
and Labrador fishery. The aggregate annual catch of cod at 
present in the North-American waters is estimated at 3,700,000 
quintals, say 150,000,000 fish. The value at $4 a quintal would 
be $14,800,000. Nearly four-fifths of the entire returns of the 
Newfoundland fisheries arise from the cod fishery. 

While the cod fishery does not show any marked advance in the 


qudm taken during the last thirty years, the market value of | 
c 


ried eodfish has risen more than 50 per cent., and the average 
value of the exported products of the fishery may be fairly reckoned 
at $5,500,000 per annum. Adding to this the local consumption, 
we at place the entire annual value at $6,364,000, or £1,325,834 
sterling. 

The last census (1874) showed that there were 26,977 able- 
bodied fishermen in the colony, and 45,845 persons engaged in 
catching and curing fish out of a population of 161,374, 1197 vessels 
of a tonnage of 61,551 tons, 8902 fishing rooms in actual use, and 
18,611 boats employed in the shore fishery. There are now (1883) 
about 53,000 persons engaged in catching and curing fish out of a 
population exceeding 180,000. The French Newfoundland fisheries 
on the Banks and along the shores average from 400,000 to 500,000 
quintals,—the number of men employed being 5000 to 6000. 

The cod fishery has been prosecuted for about 380 years, but, 
notwithstanding the enormous drafts every year, to all appearance 
the cod are as abundant as ever. 
eoasts of the island about the first of June, at which time they 
move from the deep waters of the coast to the shallower and 
warmer waters near the shore, for spawning purposes. Their 
appreach is heralded by the caplin, a enaid little fish about 7 
inches in length, vast shoals of which arrive, filling every bay and 
harbour. The cod follow in their wake, feasting greedily upon the 
caplin, which supply the best bait. In six weeks the api dis- 
appear, and their place is taken by the squid about the 1st of August. 
These also supply a valuable bait, and are followed by the herring, 
which continue till the middle or end of October, when the cod 
fishery closes. The cod are taken by the hook-and-line, the seine, 
the cod-net or gill-net, the cod-trap, and the bultew. Newfound- 
land exports cod to Brazil, Spain, Portugal, Italy, Great Dritain, 
the West Indies, and the United States, Brazil and Spain are the 
largest consumers. 

Next to the cod fishery in value comes that of the seal, which is 


not more than eighty years old. At present the average annual | 


value of the seal fishery is about $1,100,000, being an eighth part 
of the entire exports. The number of men employed is from 8000 
to 10,000. Steamers were first used in 1863, and now there are 


about 25 engaged, some of them from 400 to 500 tous burthen; | 


sailing vessels are ns diminishing in numbers. According to 
law, no sailing vessel can clear for the seal fishery before the Ist of 
March, and no steamer before the 10th. The young seals are born 


on the ice from the 15th to the 25th of February, and increase in | 


bulk so rapidly that they are in perfect condition hy the 20th March. 


They begin to appear on the | 
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The seals frequenting the coasts of Newfoundland have regular 
migratory movements. They are found on the ice from the middle 
of February till May, when they commence their nertherly move- 
ment. In June they are seen in enormous numbers on the Green- 
land coast, where they spend two or three months. As the early 
winter sets in they begin their southern migration, keeping ahead 
of the ice as it forms, and moving towards the coast of Labrador, 
feeding in its fiords and bays. Reaching the Great Banks by the 
close of the year, they feed there till the beginning of February, 
when their northern migration begins, to meet the ice on which 
their young are to be brought forth and cradled. For more than 
sixty years they have borne an annual draft of from a quarter to 
half a million without showing any sensible diminution in their 
numbers, but the introduction of steam has given increased facilities 
for following the old seals at a later period of the season, and for 
shooting them on the ice,—a practice which may ultimately lead 
to their extermination. 

There are no finer salmon streams than those of Newfoundland, 
but no proper measures have been taken for their preservation, and 
in consequence such EUN as closing the mouths of the rivers 
with nets at a time when the fish are ascending to spawn, and con- 
structing weirs, traps, and dams, have been followed to such an 
extent that in many of the rivers salmon are almost exterminated. 
The average value of the pickled and fresh salmon exported, during 
the last ten years, has been about $106,000 per annum. Until 
recently the chief mode of curing the salmon was salting. In 1842 
the export was 4715 tierces ; in 1871, 3977 ; in 1880, 6765; in 1881, 
3689; and in 1882, 3825 tierces. The methods of preserving salmon 
in hermetically sealed tins and of exporting it iu ice have been 
lately introduced with suecess. Of tinned salmon 34,584 Ib were 
exported in 1880, 20,000 Ib in 1881, and 10,000 Ib in 1882, while 
68,551 Ib of frozen salmon were exported in 1881, and 313,000 ib 
in 1882. 

The chief seats of the herring fishery are Fortune Bay, St George's 
Bay, Bay of Islands, Donne Bay, and the whole coast of Labrador. 
The finest fish are those taken off Labrador and in the Day of 
Islands. The average annual value of herrings exported during the 
seven years 1877-83 was $358,359. The value of the herrings sold 
to the French and Americans as bait is about $150,000 per annum. 
Allowing 73,000 barrels for home comsumption, at $3 per barrel, 
we have as the total value of the annual catch of herrings $727,359. 

Fifty years ago the mackerel, once very abundant, deserted the 
Newfoundland waters, and have not since reappeared. But few 
holibut or haddock are taken. Within the last few years the 
exportation of preserved lobsters has inereased rapidly. Lobster 
factories have been established at various points. In 1881, 
1,299,812 tb of preserved lobsters were exported, and 46,428 Ib of 
frozen lobsters, the total value being $111,408. In 1882 the export 
was 1,265,224 tb of preserved lobsters, the value being $105, 432. 

Agriculture. —Up to a comparatively recent period the people 
of Newfoundland were so exclusively engaged in the fisheries that 
no attention was given to agriculture; and persons who were 
interested in keeping the inhabitants on the sea-coast employed in 
fishing systematically represented the country as hopelessly barren. 
That this is not the case has been conclusively proved by the geolo- 
gical survey. According to its Reports there are in the valleys on 
the western coast 1320 square miles “ perfectly capable of being re- 
claimed and converted into fairly productive grazing and arable 
land"; and these valleys are also for the most part well wooded. 
In the great valleys of the Gander, Gambo, Terra Nova, and Exploits 
there are 3320 square miles of land suited admirably for settlement. 
There are also many smaller fertile tracts around the heads of the 
bays, along the margin of the smaXer streams, and in the islands, so 
that in all there are 5,000,000 acres of cultivable land. At present 
these fertile tracts are almost wholly pope but the railway now 
being constructed will render them accessible and promote their set- 
tlement. The last census showed that only 34,293 acres are actu- 
ally cultivated, the value of the produce being $612,350 per annum. 

Minerals. —The first copper mine was opened in 1864, and at the 
end of 1879 the customs returns showed that copper and nickel ore 
to the value of £1,000,000 had been exported in the interval. At 
present Newfoundland stands sixth among the copper-producing 
countries of the world. The mines are all situated around the 
shores of the Day of Notre Dame ; and until the interior is opened 
by roads and railways this will be the chief seene of mining enter- 
prise. From one of these mines—Betts Cove—35,000 tons of ore 
were taken in 1877. The ore is found in proximity to the serpen- 
tine rocks, but more immediately associated with a chloritic slate 
which occurs both above and below the serpentine. The area of 
serpentine rocks in the island is estimated at 5097 square miles. 
Many other minerals besides copper have been found, such as lead 
(in many places), silver, and magnetic iron ore ; gold was recently 
discovered in one locality. In St George's Bay there are large 
workable seams of coal as yet untouched ; a seam of excellent cannel 
coal, 3 feet in thickness, was discovered there many years ago. Mr 
Jukes estimated the coal basin at 25 miles by 10. Gypsum exists 
in great abundanee in the Carboniferous region, especially at 
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Codroy and around St George’s Bay. Marbles of almost every 
shade are found on various parts of the coast ; limestone, granite 
of the’ finest quality, roofing slate, and building stones are 
abundant. f 

Shipping.—On December 31, 1881, the registered tonnage of the 
colony was 1895 vessels, having a tonnage of 89,655 tons. Of these 
1866 were sailing vessels and 29 were steamers. In addition, 60 
vessels were engaged in the foreign carrying trade which, though 
ówned in Newfoundland, were registered in Dritain. 'The number 
of vessels entered at the various ports in 1881 was 1366, of 
158,345 tons; the number cleared was 1018, of 132,743 tons. 
The number of steamers cleared at the various ports in 1881 was 
181, their tonnage 162,285. The total value of exports in 1882 was 
$8,228,291; of imports, $8,350, 222. , 

Manufactures.—These are yet on a limited scale, and are confined 
to St John’s. There are a boot and shoe factory, a woollen factory, 
two tobacco factories, three furniture factories, a rope and cordage 
factory, three biscuit factories, a tannery, and soap works. _ 

Population.—The earliest estimate of the resident population of 

ewfoundland was made in 1654, when the total amounted to 1750. 
In 1680 it reached 2280; in 1763, 7000; in 1804, 20,000; in 1832, 
60,000; in 1836, 75,094; in 1857, 124,288; in 1869, 146,536; and 
in 1874, when the last census was taken, the total population was 
161,374. It is now (1883) probably 185,000. St John’s, the 
capital, contained a population of 15,000 in 1835, and in 1882 it 
was close on 30,000. From 1845 to 1857 the rate of increase for 
the island was 25 per cent., from 1857 to 1869 183 per cent., and 
from 1869 to 1874 10 per cent. 

The following table shows the numerical strength of the various 
religious denominations in 1874 :— 


Chureh of ROME....c.cccerccecrescees 64,317 | Presbyterians.......... eere 1,168 
Church of England.................. 59,561 | Congregationalists.......c0.ccesssoeee 461 
Wesleyarns.... eec ceceeceos aseo sons esera 30,102 DADLIStG ANG OL Ie TS ETE 165 


The Protestant portion of the population are descendants of 


^nglish settlers chiefly, and the Roman Catholic portion descend- . 


ants of Irish emigrants. 

Education is conducted on the separate or denominational prin- 
ciple, each religious denomination receiving an amount for its 
elementary schools and academies proportionate to its numbers. 
The grant amounts to $93,252 per annum. The total number of 
scholars in attendance at the schools is 24,971, and the number of 
schools 416. There are four academies in St John's, and grammar 
schools in some of the larger towns. 

Finance, —The revenue is chiefly derived from duties leviea on 
imports, These are partly ad valorem and partly specific, but only 
to a very slight extent differential, the tariff being designed for 
revenue purposes only, not for protection. There are no direct 
taxes, and no city or town corporations. The expenses connected 
with the various branches of the publie service are all defrayed out 
of the general revenue. The taxation in 1882 was only $1:94 per 
head of a population of 185,368. Within the last twenty years the 
revenue has more than doubled. In 1860 it amounted to $534,432, 
and in 1882 to $1,119,385. The consolidated and debenture debt 
of the colony on December 31, 1881, was $1,351,008. The colony 
has placed to its credit at 4 per cent. $757,704, being a portion of 
the fishery award in connexion with the treaty of Washington; and 
a sinking fund has been established which in twenty-one years will 
remove over balf the public debt. 

Government.—Newfoundland is a British colony, directly de- 
pendent on the crown. Representative government and a consti- 
tution were granted to it in 1832, and ‘‘responsible government" 
in 1855. "Two legislative chambers were appointed—the house 
of assembly, to be elected, and the legislative council, to be 
nominated by the governor in council. This form of government has 
worked satisfactorily. It consists of a governor who is appointed 
by the crown, and whose term of office is usually about six years ; 
au executive council chosen by the party commanding a majority 
in the house of assembly, and consisting of seven members ; a 
legislative council or upper house, of fifteen members, nominated 
by the governor in council and holding office for life; and a house 
of assembly of thirty-three members, elected every four years by 
the votes of the is There are seventeen electoral districts. 
The members of the lower house are elected by household suffrage. 
The governor receives a salary of $19,000 per annum, paid by the 
colony. The supreme court, instituted in 1826, is composed of a 
chief justice with a salary of $5000 per annum and two assistant 
judges with salaries of $4000. ‘They are appointed by the crown, 
and hold their office for life. The jurisdiction of Newfoundland 
extends over the whole of the Atlantic coast of Labrador. 

Roads and Railways.—The first road was made in 1825 (from St 
John’s to Portugal Cove), and about $100,000 per annum are now 
devoted to making and repairing roads and bridges. At present 
there are 727 miles of postal roads and 1730 miles of district roads, 
besides 1200 miles in process of construction. In 1880 Government 
was authorized by the legislature to raise a loan of £1,000,000 ster- 
ling, on the credit of the colony, for the purpose of constructing a 
railway from St John's to Hall’s Bay, the centre of the mining 
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region, with branches to Brigus, Harbour Grace, and Carbonear, 
the whole length to be 340 miles. At the close of 1882 there were 
45 miles open for traffic, This railway, when completed, will tra- 
verse the great valleys of the Gander and Exploits, and afford access 
to the finest agricultural and timber lands. In 1882 a charter was 

ranted to ‘‘ The Great American and European Short Line Railway 

ompany " to construct another line iita is to run from a point 
on the eastern coast to Cape Ray, the object being to shorten the 
route between Europe and Ameriea by crossing Newfoundland. 
The proposed plan is to place a line of the swiftest steamers between 
Newfoundland and a port on the Irish coast; the proposed railway 
aeross the island sont convey passengers to Cape Ray, whence a 
steam-ferry would carry them to Cape North, in the island of Cape 
Breton, and the railway system of Canada would be reached. The 
company calculate on shortening the time of travel between London 
and New York by two days. 

History.—Newfoundland, the most ancient of Great Britain's 
immense colonial possessions, was discovered by Joux CAror (see 
vol. iv. p. 622) in 1497. Gasper Cortoreal, who ranged the coast 
of North America in 1590, discovered and named Conception Bay 
and Portugal Cove in Newfoundland, and established the first 
regular fisheries on its shores. Seven years after Cabot's dis- 
coveries the fishermen of Normandy, Brittany, and the Basque 
Provinces were engaged in these. In 1517 40 sail of Portu- 
guese, French, and Spaniards took part in the cod fishery. In 
1578, according to Hakluyt, the number of vessels employed 
in it had increased to 400, of which only 50 were English, 
the remainder being French and Spanish. At length, however, 
England awoke to the importance of Cabot’s great discovery, and an 
attempt was made to plant a colony on the shores of the island. 
Sir Humphrey Gilbert (sec vol. x. p. 591), provided with letters 


patent from Queen Elizabeth, landed at St John's in August 1583, and 


formally took possession of the country in the queen's name. This 
first attempt at colonizing was frustrated by the loss of Gilbert soon 
afterwards at sea. In 1610 James I. granted a patent to Mr Guy, 
an enterprising Bristol merchant, for **a plantation " in Newfound« 
land ; but no marked success attended his efforts to found settle- 
ments. In 1615 Captain Richard Whitbourne of Exmouth in 
Devonshire was despatehed to Newfoundland by the British 
Admiralty to establish order and correct abuses which had grown up 
among the fishermen. On his return in 1622 he wrote a Discourse 
and Discovery of Newfoundland Trade, which King James, by an 
order in council, caused to be distributed among the parishes of the 
kingdom ‘‘ for the encouragement of adventurers unto plantation 
there." A year after the departure of Whitbourne, Sir George 
Calvert, afterwards Lord Baltimore, obtained a patent conveying to 
him the lordship of the whole southern peninsula of Newfoundland, 
and the right of fishing iu the surrounding waters. He planted a 
colony at Ferryland, 40 miles north of Cape Race, where he built 
a handsome mansion and resided with his family for many years. 
The French so harassed his settlement by incessant attacks that he 
at length abandoned it and went to Maryland, where he founded 
the city of Daltimore. 

In 1650, or about a century and a half after its discovery, New- 
foundland contained only 350 families, or less than 2000 individuals, 
distributed in fifteen small settlements, chiefly along the eastern 
shore. These constituted the resident population; but in addition 
there was a floating population of several thousands who frequented 
the shores during the summer for the sake of the fisheries, which 
had -now attained very large dimensions. So early as 1626 150 
vessels were annually despatched from Devonshire alone ; and the 
shipowners and traders residing in the west of England sent out 
their ships and fishing crews early in summer, to prosecute these 
Inerative fisheries. The fish caught were salted and dried on shore; 
and on the approach of winter the fishermen re-embarked for 
England, carrying with them the pum of their labour, Hence 
it became the interest of these traders and shipowners to discourage 
the settlement of the country, in order to retain the exclusive use 
of the harbours and fishing coves for their servants, and also a mono- 
poly of the fisheries. They were.able to enlist the British Govern- 
ment of the day in their project, and stringent laws were passed 
prohibiting settlement within 6 miles of the shore, forbilding 
fishermen to remain behind at the close of the fishing season, and 
rendering it illegal to build or repair a house withont a spectal 
licence. The object of this short-sighted policy, which was per- 
sisted in for more than a century, was to preserve the island as a 
fishing station, and the fisheries as nurseries for British seamen. 

There was, however, another element which retarded the pro- 
sperity of the country. The French had early realized the immense 
value of the fisheries, and strove long and desperately to obtain 
possession of the island. Their constant attacks and encroachments 
harassed the few settlers, and rendered life and property insecure 
during the long wars between England and France. When at length, 
in 1718, the treaty of Utrecht ended hostilities, it did not deliver 
Newfoundland from the grasp of Franee, as it yielded to her the 
right of catching and drying fish on the western and northern side 
of the island. Though no territorial rights were conferred on the 
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French, and the sovereignty was secured to England, the prac- 
tical effect was to exclude the inhabitants from the fairest half of 
the island. Interminable disputes have arisen regarding those 
treaties, which are not yet settled, aud, as a consequence, the fine 
lands of western Newfoundland are still unteuanted, and the mineral 
treasures untouched. 

In spite of the restrictive regulations, the number of the resident 
population continued to inerease. The sturdy settlers clung to the 
soil, combated the ‘‘adventurers,” as the merchants were called, 
and after a lengthened conflict obtained freedom of settlement and 
relief from oppression. But the contest was severe and so prolonged 
that only seventy years have elapsed since the repeal of the last of 
those laws which prohibited settlement and the cultivation of the 
soil. The progress of the colony since has been most satisfactory. 

The merchant-adventurers strenuously opposed the appointment 
of a governor; but at length, in 1728, the British, Government 
appointed Captain Henry Osborne first governor of Newfoundland, 
with a commission to establish a form of civil government. This 
constituted a new era in the history of the colony. In 1763 the 
fixed inhabitants had increased to 8000, while 5000 more were 
summer residents who returned home each winter. In 1765 the 
coast of Labrador, from the entrance of Hudson’s Strait to the 
river St John, opposite the west end of the island of Anticosti, 
was attached to the governorship of Newfoundland. The popu- 
lation in 1785 had increased to 10,000. During the wars between 
England and France which followed the French Revolution, 
Newfoundland attained great prosperity, as all competitors in 
the fisheries were swept from the seas, and the markets of Europe 
were exclusively in the hands of the merchants of the country. 
The value of fish trebled ; wages rose to a high figure ; and in 1814 
no less than 7000 emigrants arrived. The population now num- 
bered 80,000. In 1832 representative government was granted to 
the colony, and provision was made for education. In 1846 a 
terrible fire destroyed three-fourths of St John's, and with it an 
enormous amount of property ; but the city rose from its ashes im- 
proved and beautified. In 1855 the system of responsible govern- 
ment was inaugurated. In 1858 the first Atlantic cable was landed 
at Bay of Bull’s Arm, Trinity Bay. 

Unproductive fisheries, causing a widespread destitution among 
the working classes, marked the first eight years of the decade 
between 1860 and1870. A system of able-bodied pauper relief was 
initiated to meet the necessities of the case, but was attended with 
the usual demoralizing results. The necessity of extending the cul- 
tivation of the soil in order to meet the wants of the growing 

opulation was felt more and more as the pressure arising from the 
ailure of the fisheries showed their precarious nature more sensibly. 
In 1864 copper ore was discovered in the north, and mining opera- 
tions, furnishing employment for the people, were successfully 
initiated. In 1869 a series of successful fisheries began, which 
enabled the Government to terminate the injurious system of able- 
bodied panper relief. In 1871 the revenue rose to $831,160. In 
1873 direct steam communication with England and America was 
_ established. 

Authorities.—Hakluyt's Chronicles; Captain Richard Whitbourne, A Discourse 
and Discovery of Newfoundland, 1622; Nicholls, Life of Cabot; Anspach, History 
of Newfoundland; (Chief-Justice) Reeve, History of the Government of the Island 
of Newfoundland, 1793; Jukes, Newfoundland, 1811; Sir Richard Bonnycastle, 
Newfoundland, 1842; Pedley, History of Newfoundland, 1868; Murray and 


lowley, Geological Survey o7 Newfoundiand, 1881; and Harvey and Hatton, 
Newfoundland, the Oldest British Colony, London, 18838. (M.H 


NEW GRANADA. The vast regions of the Sort etat 
of South America conquered by Spanish adventurers in 
the first half of the 16th century received from Quesada, 
one of the great leaders of the movement, the title of the 
New Kingdom of Granada. It was not till 1718, however, 
that the Spanish Government granted the president of the 
colony, Pedroza y Guerrero, the rank of viceroy ; and at 
the desire of his successor, Jorge Villalonga, the honour 
was again withdrawn. In 1739 the New Kingdom of 
Granada was re-established under a viceroy, whose 
authority extended over the provinces of Tierra-firma 
(state of Panama), Cartagena (state of Bolivar), Santa 
Marta and Riohacha (state of Magdalena), Maracaibo, 
Caracas, Cumana, and Guiana (republic of Venezuela), 
Antioquia (state of Antioquia), Pamplona and Socorro 
(state of Santander), Tunja (state of Boyaca), Santa Fé 
(state of Cundinamarca), Neyva and Mariquita (state of 
Tolima), Popayan and Pasto (state of Cauca), and Quito, 
Cuenca, and Guayaquil (republic of Ecuador). In 1777 
the provinces of Maracaibo, Caracas, Cumana, and Guiana 
were separated from the viceroyalty to form the captaincy- 

eneral of Venezuela. For the republic of Colombia 

1820-30), the republic of New Granada (1831-61), and 
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the United States of Colombia (1861 to the present 
time), which have successively taken the place of the 
viceroyalty, see CoLtompra (vol. vi. p. 156) ; and compare 
Pereira, Les États-Unis de Colombie (Paris, 1883). 


NEW GUINEA, the largest island in the world (ex- Plate VI. 


cluding Australia), lies immediately north of Australia, 
between 0° 25’ and 10° 40' S. lat. and between 130° 50’ 
and 150° 35’ E. long. It is 1490 miles long, with a 
maximum breadth of 430 miles, its area being about 
306,000 square miles.! 

Physical Features.—It was probably in Miocene times, 
if not later, united to Australia; the average depth of 
Torres Straits, which are 80 miles wide, is only 8 or 9 
fathoms, and the maximum 20,—three-fourths of the 
distance being occupied by coral reefs, a prolongation of 
the great eastern barrier reef of Australia. At either end 
of New Guinea a few large islands, with a number of 
smaller islets, are only separated from the mainland by 
narrow channels. From difficulties connected with the 
navigation, the climate, and the people, the coasts are still 
imperfectly surveyed, while of the interior, relatively to its 
vast extent, very little is known. At the north-west end 
the deep M‘Cluer Inlet almost cuts off a great peninsula of 
some 200 by 115 miles, while this inlet and another 
farther south almost if not entirely insulate the great 
tract known as Onin. The south coast, from Cape Bourou 
westwards, is mostly precipitous, limestone cliffs rising 
several hundred feet, with dense forest and a moun- 
tainous country behind. There are occasional tracts 
of flat swampy ground, and the steep coast-line is be 
sides broken by some large rivers, whose banks for 
some distance inland are usually swampy. Off M‘Cluer 
Gulf are numbers of curious mushroom-shaped islands with 
sea-worn bases. 

The north coasts are sometimes level, as at parts of 
Geelvink Bay and the extensive delta of the great 
Amberno river, at Walckenaar and Humboldt Bays, and 
farther east towards Cape della Torre, near which, and 
near Huon Gulf, there are large rivers; otherwise the 
shores are steep-to, and apparently rising, with promon- 
tories jutting 20 to 40 miles out, and some good harbours. 
There is no barrier reef off this coast. High distant 
mountains are observed at every opening, those towards 
the east rising in successive and highly fertile terraces to 
some 13,000 feet. No active volcanoes have as yet been 
observed on the mainland, but Mr W. Powell reports 
masses of pumice on the slopes of the Finisterre mountains. 
Severe earthquakes, too, occur on the north side, and there 
is a line of volcanic activity parallel to this coast some 20 
to 50 miles distant. Near its east end are the D’Entre- 
casteaux Islands (7000 feet), richly wooded, with rocks of 
raised coral and boiling alkaline springs. Cape Bourou 
appears to be the extremity of the lofty Charles Louis 
range, over 16,000 feet, the tops of which seem from the 
distance to be snow-covered. East from Cape Bourou the 
mountains recede out of sight, the sea is shallow, and the 
flat mangrove-covered coast is intersected by creeks and 
rivers laden with mud, as far as the Gulf of Papua, where 
Signor D’Albertis reports that he steamed 500 miles up 
the Fly river, probably one of several channels draining a 
vast swamp country between the mountains and the sea. 
He found the tropical forest scenery varied by treeless 
plains, with isolated hills rising from them, like the islands 
in the neighbouring Torres Straits from the sea. These 
tracts are Australian in character. The hills probably 
escaped the submersion which, besides forming Torres 
Straits, covered the surrounding country, and thus re- 
mained as nuclei of an Australian flora,—the plains, on 


1 That of Borneo is about 286,000. 
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again emerging, being occupied, in great measure, by the 
tropical vegetation from the westward. Beyond Redscar 
Head in the Gulf of Papua the country again rises, having 
an Australian appearance,—open grassy hills with scattered 
timber sloping to the coast, which is here skirted by a 
barrier reef with occasional openings, affording good shelter 
to vessels. Inland, densely wooded hills and valleys with 
rivers and rich cultivable soil are backed by the great 
Owen Stanley range (13,000 feet), which terminates at 
the east forks in bluffs 2000 feet high. 

Geology.—Of the geology of New Guinea little is 
known. In the north-west the Arfak mountains are 
mainly granite and gneiss. Near Geelvink Bay dark 
limestones occur, apparently ancient, and stratified clay 
slates. Bismuthis found here at Moom. Miosnom island, 
opposite, is volcanic. Raised coral is frequent on this 
(north) coast, and the streams bring down pebbles of 
plutonie rocks and sandstones. Clay ironstone is found 
at Humboldt Bay, on the river Jakata near M‘Cluer Gulf, 
and at Lakahia Island, and a Tertiary coal (lignite) at 
Lakahia and in Galewo Strait. On the east side of the 
Gulf of Papua the coast range is of recent limestone. At 
Hall Sound calcareous clays from the Lower Miocene con- 
tain fossil shells identical with those found in Victoria and 
South Australia. Small fragments and pebbles, sent from 
Redscar and Astrolabe Bays (probably coming from the 
great central range), consisting of mica slate, quartz, sand- 
stones, greenstones, and jasperoid rocks, are undistinguish- 
able from those of the Devonian and Silurian series of the 
gold-fields of New South Wales. A black magnetic-iron 
sand (with traces of gold) and plumbago are reported from 
this (south-east) coast. Some of the Torres Straits islands 
are of raised coral, others of stratified sandstones with 
huge overlying blocks of the same and conglomerates, 
others volcanic. 

Climate.—The climate of the coast is unhealthy, especi- 
ally during the transition between the monsoons, which 1s 
long ‘and irregular owing to the action of the high 
mountain ranges on these winds. The heat is tempered 
by the heavy rainfall, discharged by the north-west mon- 
soon chiefly in the west and north; the south-east monsoon 
also is often wet, especially in the east and south districts. 
Torres Straits are healthier, though the heat is great and 
the amount of salt in the air is trying to many. From 
July to September the force of the south-east monsoon 
there is such that even steamers cannot always face it and 
the tide together. 

Flora. —The flora is mainly that of the Indian Archi- 
pelago, which predominates even in the islands of Torres 
Straits; but on the shores of the Gulf of Papua, and 
inland, Australian vegetation is represented by Eucalyptus, 
acacias, and Pandanus; and Australian types are found 
as far north as Humboldt Bay. Over great part of New 
Guinea dense forests prevail, clothing the mountains to a 
height of several thousand feet, the timber of enormous 
height, though the species are fewer than in the great 
islands of the archipelago. Among them various kinds of 
Ficus, Casuarina, Araucaria, Dammara, Podocarpus, 
Calophyllum, Aleurites, Ebenaceek, Canarium, Durio, 
Wormia, and many species of palms. The trees are 
matted with creepers (Bauhinia, Bignonia, Asclepias, 
&c.) with a dense undergrowth of brushwood, ferns, and 
lycopodiums, but their density often makes the herbaceous 
vegetation poor. Of the smaller growths are great reeds 
and grasses covering the swamps and open spaces; aloes, 
aroids, orchids, Scitaminee (ginger, cardamum, &c.), 
Laurinem, Piperacee (betel and, others, wild and culti- 
vated), Myrtaceæ, Vinifere, pine-apple, nutmeg, cotton 
shrubs, Urticem, Apocynex, Malvaceg, Papilionacee (Butea, 
Erythrina, Clitoria, Mimosa, &c.), Justiceæ, and Begoniz ; 
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and in the mountains a sub-alpine flora, oaks, rhododen- 
drons, vacciniums, epilobiums, Umbellifere, &c. Among 
cultivated plants are the banana, papaya, orange, sugar 
cane, maize, millet, taro (Arum esculentum), Abelmoschus 
Manihot, Jambosa, yams, sweet potato, and, pumpkins, 
and among the Amberbaki the dry rice. The cocoa-palm 
grows everywhere; the sago-palm grows wild in abund- 
ance in the swamps, and in the north-west each hill tribe, 
apparently to avoid collisions, draws its supplies from a 
different district of the coast. They have also in the hills 
a tree called “sali,” with top and pith resembling sago. 
Tobacco of good quality is brought down from the interior, 
and an illustrious antiquity is claimed for the plant by a 
tradition which describes it as the miraculous fruit of a 
woman named Heva. In some places the kava of the 
Pacific (Piper methysticum) is used. At Doreh a cotton 
plant (G. vitifolium) grows wild, and is also cultivated. 

Fauna.—New Guinea is very poor in Mammalia. 
According to Mr Wallace (Geographical Distribution of 
Animals), there are as yet known, besides a peculiar form 
of pig, some mice, and various Pteropidæ, four families of 
marsupials, all Australian, viz, Dasyuridx, Peramelidz, 
Macropodide, and  Phalangistide, with nine species 
Among them are a Dendrolagus or tree-kangaroo and 
several cuscus, There are also two echidnas. The large 
animals reported by travellers may possibly be gigantic 
marsupials akin to those found fossil in the Queensland 
Pleistocene. "The wealth and beauty of the avifauna are 
great. Count Salvadori gives 1028 species, belonging to 
321 genera, for the Papuan subregion (4e, from the 
Solomon Islands westwards to, but excluding, Celebes). Of 
these about 470 are peculiar to New Guinea and the 
adjacent islands, including Aru. The more numerous and 
important genera are pre-eminently Australian in character, 
with many species peculiarly developed. There is also, as 
might be expected, a considerable number of Malayan 
forms, some common to the whole region, some only found 
here and at other far distant spots in it. The most 
remarkable orders, besides the birds of paradise, which are 
only found in New Guinea and the neighbouring islands, 
are the honeysuckers, flycatchers, parrots, kingfishers, and 
pigeons, all rich in special forms. Birds of prey are rare; 
vultures, pheasants, woodpeckers, and finches absent. Mr 
Wallace attributes the unusually large number of “ beauti- 
ful” birds, 50 per cent. of the whole, to the numbers of 
parrots, lories, cockatoos, pigeons, and kingfishers, and to 
the absence of thrushes, shrikes, warblers, and other dull- 
coloured groups. Of snakes, which may migrate freely on 
floating timber, we find out of 24 genera (belonging to 11 
families) 6 Oriental, 4 Australian, and only 4 specially 
Papuan; of lizards 3 families with 24 genera, of which only 
3 are peculiarly Oriental, 3 Australian, 6 Papuan. The 
Amphibia (6 families with 8 genera), for which the salt 
water is a barrier, have no western affinities, and those not 
of wide distribution are almost exclusively Australian, —a 
fact of obvious geological significance. The Lepidoptera are 
numerous and singularly beautiful, as are the Coleoptera, 
which Mr Wallace says often display the metallic lustre 
characteristic of the plumage of the New Guinea birds. 

Population.—The population consists of à great number 
of isolated tribes, differing much in appearance and 
language. The level of civilization varies, but seldom 
reaches even the average Pacific standard. 

They have no single name for New Guinea, nor any idea 
of its extent, only using terms signifying “great land," to 
distinguish it from the adjacent islands or from Australia. 

The name Papúa is a Malayan term signifying frizzled, 
in reference to the hair; and, as distinguishing the peoples 
so characterized from the Australians, the term “Papuan” 
is by some writers thought more suitable than “Melanesian,” 
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while equally distinguishing the race from the brown 
Polynesians. The type of man known as Papuan or 
Melanesian (see MELANESIA) is found here in its greatest 
purity, and appéirs to occupy the whole island excepting 
its east extremity. But among tribes occupying so wide 
an area, having little intercommunication, and with other 
races at no great distance, many deviations from the 
normal type must be expected, and in fact it is not very 
easy to define this type. Its leading characteristics are— 
a medium height; fleshy rather than muscular frame; 
colour a sooty brown, varying, but decidedly darker than 
the Malay ; high but narrow and rather retreating fore- 
head, with thick brows; nose sometimes flat and wide at 
the nostrils, but oftener hooked and “Jewish,” with 
depressed point, a feature represented in their karwars or 
ancestral images ; prognathism general, but not universal ; 
lips thick and projecting, so as to make tho chin seem 
retreating ; high cheek bones; hair black, frizzly, trained 
into a mop. The appearance is thus negroid, and is said 
to resemble the population of the African coast opposite 
Aden. But in the Arfak mountains in the north-west, and 
at points on the west and north coasts and adjacent islands, 
very degraded and stunted tribes are found, with hardly 
the elements of social organization (possibly the aboriginal 
race unmixed with foreign elements), and resembling the 
Aetas or Negritos of the Philippines, and other kindred 
tribes in the Malay Archipelago. On the banks of the Fly 
river D’Albertis observed at least two widely differing 
types, those on its upper course bearing some resemblance 
to the tribes of the eastern coast. Here, wedged in 
among the ruder Papuans, who reappear at the extremity 
of the peninsula, we find a very different-looking people, 
whom competent observers, arguing from appearance, 
language, and customs, assert to be a branch of the fair 
Polynesian race. But there are obvious signs among them 
of much admixture of blood; and they or their congeners 
again may easily have modified their neighbours immedi- 
ately west of them, just as Malay and other influences have 
done on the other end of the island. Indeed the greater 
degree of intelligence and good looks observed at points 
along the north coast may be due simply to this cause. 
On the west coasts there is a semi-civilization, due to 
intercourse with Malays and Bughis, who have settled at 
various points, and carry on the trade with the neighbour- 
ing islands, in some of which, while the coast population 
is Malay or mixed, that of the interior is identical with 
the people of the mainland. On the west coasts Moham- 
medan teaching has also some civilizing effect. Many of 
the tribes at this west end of New Guinea are, at all events 
in war time, head-hunters, and in the mountains cannibals. 
Cannibalism in fact is practised here and there throughout 
New Guinea. Tho frequent hostility and mistrust of 
strangers arc partly due to slave-hunting raids and ill- 
treatment by traders, but the different tribes vary much in 
character. Thus in the mountains of the north-west the 
Karons, a short, hardy, well-built people, cultivate very 
little, living chiefly on wild plants which their women 
cook in hollow bamboos, and obtaining what they require 
from without, as knives, ornaments, &c., either by plunder, 
or by disposal of slaves or bird skins; while their 
neighbours the Kebars grow vegetables and very fine 
tobacco, which they seli to the Amberbaki, a peaceful 
industrious coast tribe. The mountain tribes are usually 
despised by their coast neighbours as ruder and more 
destitute of resources, but when more numerous and 
fiercer, as in the south of west New Guinea, the tables are 
turned, and the coast people live in perpetual terror of 
their neighbours, who plunder and enslave them. 3 
At Humboldt Bay the people, though uncertain, rude, 
and warlike, are ready to trade, and tribes of a kindred 
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race are found farther east, at Astrolabe Bay; here the 
Russian Miklucho Maclay lived among them for some 
time, and was favourably impressed by them. Still farther 
east, the plateaus of the Finisterre ranges are highly culti- 
vated and artificially irrigated by a comparatively fair 
people. Many tribes in the south-west seem to be migratory. 
At Princess Marianne Straits tribes much wilder than those 
farther west, naked and painted, swarm like monkeys in 
their trees, the stems of which are submerged at high tide. 
But the Torres Straits islanders are employed by Europeans 
in the pearl shell fishery, and are liked as labourers; and in 
some of the Ké and Aru Islands the Papuan inhabitants 
form orderly Christian communities. The people of the 
south-east peninsula seem generally, like the typical Poly- 
nesian, of a mild, accessible type. Englishmen, wandering 
inland and losing their way, have been found and brought 
back by them. Their manners are more courteous, their 
women better treated, than is usual with Papuans, but 
they show perhaps less ingenuity and artistic taste. Their 
children, in the mission schools, show much intelligence. 

While tribes allied to the Papuan have been traced 
through Timor, Flores, and the highlands of the Malay 
Peninsula to the Deccan of India, these ** Oriental negroes ” 
have many curious resemblances with some East-African 
tribes. Besides the appearance of the hair, the raised 
cicatrices, the belief in omens and sorcery, the extraction 
of diseases in the form of bits of wood or stone, and the 
practices for testing the courage of youths, they are equally 
devoid of forethought or ambition, rude, merry, and 
boisterous, but amenable to discipline, and with decided 
artistic tastes and faculty. 

Several of the above practices are also common to the 
Australians, who, though generally inferior, have many 
points of resemblance (osteological and other) with the 
Papuans. The extinct Tasmanians were more closely allied 
to the Papuans. 

The constitution of society is everywhere simple. Among the moro 
advanced tribes rank is hereditary, otherwise the chiefs generally 
have but little power, most matters being settled by the assembly, 
a contrast to the Polynesian respect for birth and hereditary rank. 
The Papuan's religious institutions are likewise simpler; there is 
no general object of worship, consequently no regular priesthood ; the 
institution of tabu is less oppressive, and its sanction less awful, but 
the transgressor may still have to reckon, not only with the society or 
individual who imposed it, but also with offended spirits. Almost 
every erime is condoned by payment. A characteristic example of 
the feeling of the fair raee towards the dark wasseen in the eontempt 
shown by the tribes of the south-east towards certain Melanesian 
teachers introdueed by the English missionaries, while others 
brought from the Polynesian islands were treated with respect. 

The Papuan women are, as a rule, more modest than the Poly- 
nesian. 

In western New Guinea, according to the Duteh missionaries, 
there is a vague notion of a universal spirit, practically represented 
by several malevolent powers, as Mano?n, the most powerful, who 
resides in the woods; Narwoje in the clouds, above the trees, a sort 
of Erl- Kónig who carries off children ; Fakntk in the rocks by the sea, 
who raises storms. Asa protection against these the people construct 
—having first with much ceremony chosen a tree for the purpose— 
certain rude images called karwars, each representing a recently dead 
progenitor, whose spirit is then invoked to occupy the image and 
protect them against their enemies and give success to their under- 
takings. The karwar is about a foot high, with head dispropor- 
tionately large ; the male figures are sometimes represented with a 
spear and shield, the female holding a snake. Omens are observed 
before starting on any expedition; if they are unfavourable the per- 
son threatened retires, and another day is chosen and the process 
repeated. They have magicians and rain-makers, and sometimes 
resort to ordeal to discover a crime. Temples (so-called) are found 
in the north and west, built like the houses, but larger, the piles 
being carved into figures, and the roof-beams and other prominent 
points decorated with representations of crocodiles or lizards, coarse 
human figures, and other grotesque ornamentation; but their use 
is not clear. Neither temples nor images (except small figures worn 
as amulets) oceur among the people of the south-east, whose religious 
ideas seem vague and rudimentary; but they have a great dread of 
departed spirits, especially those of the hostile inland tribes, and of 
a being called Vata, who causes disease and death. 
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‘The dead are disposed of in various ways. The spirit is supposed 
not to leave the body immediately, which is either buried for a time 
and then taken up and the bones cleaned and deposited in or near 
the dwelling, or it is exposed with the same object on a platform 
of -branches,'or dried over a fire, and the mummy kept for a few 
years. Sometimes the head, oftener the jaw bone, 1s kept as a relic. 
Food is placed on a grave, —with an infant a calabash of its mother's 
milk,—and a path is made to the sea that the spirit may bathe; but 
the spirits are everywhere dreaded as likely to injure the living. 
No one likes to go about, or into the water, after dark. Little 
imitation houses are placed in the woods to allure the spirits 
away. These dwell chiefly in the moon, and are particularly active 
at full moon. The houses which they haunt, and beneath or near 
which their bodies lie buried, are deserted from time to time, 
especially by a newly-married couple, or by women before child- 
birth. Probably the effluvium from the buried corpse produces the 
feelings of sickness which are supposed to be caused by the spirit’s 
presence, and which subside when they leave the spot. 

¥Feasting and dances take place on the setting up of a karwar, on 
the return of warlike and other expeditions, at a marriage, birth, 
EC of name, child's first hair-eutting, and also some time after 
a death. 

Whe chief diseases are skin diseases, with which in some places 
one-third of the population is affected, —among these a sort of 
leprosy to which, as well as to a dropsy (beri-beri), Europeans are 
subject,—catarrhs, boils, syphilis, and intermittent fevers, especi- 
ally where there is much coral on the coast. 

“The Papuan varies his vegetable diet with the flesh of the wild 
jig, wallabi, and other small animals, which are hunted with dogs. 
birds are snared or limed. Fish abound at many parts of the coast, 
and are taken by lines, or speared by torchlight, or netted (the 
netting pattern is the same as ours); or a river is dammed and the 
fish stupefied with the root of a milletia. Turtle and dugong are 
caught. The kima, a great mussel weighing (without shell) 20 to 
BO Ib, and other shell-fish are eaten, as are also dogs, flying foxes, 
lizards, beetles, and all kinds of insects, and an edible earth. 

*Food is cooked in various ways, being stewed or roasted, or baked 
with hot stones as in Polynesia. A third part of sea water, which 
is carried to the interior in hollow bamboos, is added in place of 
salt, which is also obtained from the ashes of wood saturated by 
the sea. The sexes generally eat apart. 

*Their ery scanty clothing is made of the bark of Hibiscus, 
Broussonetia, and other plants, or of leaves, and in more civilized 
parts of cotton. Tight belts and armlets of split rattan and fibre 
are often worn. The people have usually a great dislike to rain, 
and carry a mat of pandanus leaves as a protection against it. 

~The chief home-made ornaments are necklaces, armlets, and ear- 
tings of shells, teeth, or fibre, and cassowary, cockatoo, or bird of 
paradise feathers,—the last two, or a flower, are worn through the 
septum of the nose. The hair is frizzed out and decorated variously 
With flowers, leaves, feathers, and bamboo combs. The fairer tribes 
atthe east end tattoo, no definite meaning apparently being attached 
to the pattern, for they welcome suggestions from Manchester. For 
the women it is simply a decoration. Men are not tattooed tillthey 
have killed some one. Raised cicatrices usually take the place of 
tattooing with the darker races. Rosenberg says the scars on the 
breast and arms register the number of sea-voyages made. 

The use of the bow and arrow is little known among the eastern 
tribes. "The Papuan bow is rather short, the arrows barbed and 
tipped with cassowary or human bone. Other weapons are a short 
dart, a heavy spear and shield, stone clubs and axes. They are 
mostly ignorant of iron, but work skilfully with their axes of stone 
or tridacna shell, and bone chisels, cutting down trees 20 inches in 
diameter. Two man working on a tree trunk, one making a cut 
with the adze lengthwise aud the other chopping off the piece across, 
will soon hollow out a large canoe. Every man has a stone axe, 
each village generaly owning a large one. Their knives are of 
E hardened by fire. In digging they use the pointed 
stick. 

The eastern tribes salute by squeezing simultaneously the nose 
and stomach, and both there and on the north coast friendship is 
watified by sacrificing a dog. In other places they wave green 
branches, and on the south (Papuan) coast pour water over their 
heads, a custom noticed by Cook at Mallicolo (New Hebrides). 
Among other pets they keep little pigs, which the women suckle. 

"The Papuan numerals extend usually to 5 only. In Astrolabe 
Day the limit is 6; with the more degraded tribes it is 3, or, as 
in Torres Straits, they have names only for 1 and 2; 3 is 2+1. 

The houses are mostly (so far as is known) built in Malay fashion 
on piles, and this not only on the coast but on the hill-sides, though 
the houses there are smaller. Small houses are also found perched 
high up in trees as a safeguard against enemies and evil spirits, and 
possibly malaria; and one or two of these in a village act as its 
fortress or watch-tower. 

The piles support a platform made from old canoes or branches, 
the whole covered with a rounded or inverted boat-shaped roof 
thatched with valm branches, sometimes 500 feet long, and looking 
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inside, when undivided, like a dark tunnel.! Otherwise the coast 
houses are 60 to 70 feet long, often more, with a passage down the 
centre, and the side spaces partitioned off as needed. Each house 
has a sort of paterfamilias, the rest of the numerous inhabitants 
being his relations or slaves. A bridge, when the house is over the 
water, connects it with the land, and near this is sometimes a small 
jointure house for widows of former occupants, and a separate one 
for bachelors or for pregnant women. A veranda towards the sea 
is usually oceupied during the day by the men, and one on the land 
side by the women. The gable ends are often prolonged upwards 
and carved, and the houses adorned with drawings of animals, and 
hung round with weapons, and crocodiles’, dogs’, and boars’ teeth. 
On the north coast, about Astrolabe Bay, the houses are not built on 
piles ; the walls, of bamboo or palm branches, are very low, and the 
BE roof nearly reaches the ground ; a barrier at the entrance 
Hp out pigs and dogs. A sort of table or bench stands outside, 
used by the men only, for meals and for the subsequent siesta. 

In east New Guinea sometimes the houses are two-storied, the 
lower part being used for stores. The furniture consists of earthen 
bowls, drinking cups, wooden neck-rests, spoons, &c., artistically 
carved, mats, cordage, small plaited baskets and boxes, and various 
weapons and implements. The pottery is moulded and fire-baked. 

West New Guinea exports a certain amount of sago, nutmegs, 
massoi and pulasaria barks (all wild), birdskins, tripang, tortoise- 
and pearl-shell, the trade with the Dutch being worth about £20,000 
ayear. Misol is rich in all these products, and Salawatti in sago. 
They are sent to Ceram, Ternate, and Macassar in exchange for iron 
and copper ware, cotton cloths, indigo, knives, mirrors, beads, 
arrack, &c. The Ké islanders are great boatbuilders. An active trade 
is carried on between the hill and coast tribes, the former bringing 
down vegetable produce in exchange for fish and shell ornaments. 
In the north-west some of the coast villagers spend six months in the 
forest collecting massoi bark, and live the rest of the year by fishing. 
Often a village has its special industry, as canoe-building, pottery, 
or mauufacture of shell ornaments, or of the little sticks worn in 
the septum of the nose. Large trading canoes pass up and down 
the coast, probably combining a little piracy and kidnapping with 
other business. The Papuan pirates were formerly dreaded in these 
seas. For trading purposes several large canoes are lashed together, 
with a platform above and a house at each end united by a palisade. 
Coasting voyages of several weeks are made in these craft. The 
eanoes vary from the common ‘‘dug-out” to the great war-canoe 
elaborately carved and ornamented. 

Both races show considerable agricultural skill—probably an old 
Asiatic tradition, for the plants cultivated seem mostl 
In some places the hill-sides are carefully terraced, plantations 
well kept and fenced, and flowers grown for ornament. Any one 
may clear and cultivate a piece of land belonging to his tribe, but 
often after one or two deaths a kampong is departed, and new 
forest-land taken up; on the west coast, where the mainland is too 
steep for cultivation, the people cross over and cultivate the neigh- 
bouring uninhabited islands. They have a strong sense of pro- 
prietorship, even of the fruit trees in the forest and of the fish in 
their own streams or on their own coast. 

History. —The claims to superiority over New Guinea on the part 
of the rulers of some of the small neighbouring islands are curious 
when we compare the extent of their dominious with New Guinea. 
These claims date at all events from the spread of Islam to the 
Moluccas at the beginning of the 15th century, and were maintained 
by the Malay rulers both of Batjan and of Gébé. Latterly they have 
been exercised by the sultan of Tidore. When the Dutch first came 
to these seas it was their poliey to ally themselves with certain 
chiefs, and support their claims over various islands, so as to extend 
their own commercial monopoly ; and they now support the claims 
(admitted by Great Britain in 1814) of their former rival and ally 
the sultan of Tidore over both the Raja Ampat (2.e., the four Papuan 
kingships, Waigiu, Salawatti, Misol, and Waigamma ?) and certain 
islands or points on the north-west coast of New Guinea, and the 
rulers of these places are nominated, on his recommendation, by the 
Dutch governor of Ternate, under the titles of rajah, major, singaji, 
or korano. o 

Salawatti and till lately Misol have dominated the coasts respec- 
tively adjacent to them, bnt certain dues (consisting of sago, massoi 
bark, occasional slaves, and other produce) are levied in the sultan's 
name, at irregular intervals, all along the coast for hundreds of 
miles. "These extortions make Islam unpopular, and have retarded 
progress, for we read in former days of Papuan pirate fleets, and of 
“the Papuas " in league with the Moluccas against the Portuguese. 
The Dutch, however, in their dealings with the people still find it 
convenient to use the sultan’s name and authority. As his suzerain 
they claim possession of the west half of New Guinea as far as 140° 
47 E., but his claims never extended so far, and their sovereignty 
is little more than nominal. There is a small coaling station 


1 These large houses, like the eustom of head-hunting, are traceable west 
through Borneo up to the north-east frontier of India, where the eustom above- 
mentioned of exposing the dead also prevails. 
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at Doreh, in Geelvink Bay, and the Dutch flag is hoisted by many 
of the coast chiefs, ignorant even of its meaning; all attempts 
at settlement havo been abandoned owing to the bad climate, the 
difficult navigation, and the constant fighting and laziness of the 
ople,—all this limiting the amount of produce available for trade. 
The Duteh missionaries! who have laboured on the shores and 
islands of Geelvink Bay for many years, have a certain influence, 
and their schools are well attended, but with no more definite 
result than a certain softening of manners and slight increase of 
material prosperity. n 

Though probably sighted by A. Dabreu, 1511, New Guinea was 
apparently first visited either by the Portuguese Don Jorge de 
Meneses, driven on his way from Goa to Ternate in 1526 to tako 
shelter at ''Isla Versija" (which has been identified with a place 
Warsia on the N.W. coast, but may possibly be the island of 
Waigiu), or by the Spaniard Alvaro de Saavedra two years later. 

By Ortiz de Retez, or Roda, who in 1546 first laid down several 
points along the north coast, the name of ‘New Guinea” was 
probably given. In that and the two following centuries, though 
the coasts were visited by many illustrious navigators, as Schouten 
and Lemaire, Tasman, Dampier, Torres, Bougainville, and Cook, 
little additional knowledge was gained. This was due first to the 
difficulties of the navigation, next to the exelusiveness of the Duteh, 
who, holding the Spice Islands, prevented all access to places east of 
them, and lastly to the stream of enterprise being latterly diverted to 
the more temperate regions farther south. The Duteh barrier was 
broken down by the arrival of Dampier and other ‘‘interlopers” from 
the east, and of emissaries from the (English) East India Company 
in seareh of spiee-bearing lands. The voyage of Forrest (1774) in 
the ‘‘ Tartar galley” of 10 tons, and his account of New Guinea, 
are still full of interest. New Guinea was actually annexed in 1793 by 
two commanders in the East India Company’s service, and the isiand 
of Manasvari in Geelvink Bay held for some months by their troops. 
After the peace of 1815 Duteh surveying expeditions to tho west 
coasts became more numerous. Surveys of the east coasts have been 
made since the visits of D'Entreeasteaux (1793) and D'Urville 
T by Captains Owen Stanley, Yule, Blackwood, and other 

nglish officers, the latest being that of Captain Moresby; and 
English missionaries and traders are doing around the Gulf of 
Papua what the Dutch have done at Geelvink Bay. The islands 
of Torres Straits, which are the headquarters of a valuable pearl- 
shell and tripang fishery, have all been annexed to Queensland, and 
practically command the few available channels by which ships can 

ass. 

Latterly the colonial authorities in Australia, alarmed at the 
prospect of tho annexation by some foreign power of territory so 
near their shores, and also desirous to prevent the abuses that must 
soon arise from the influx of convicts or of European adventurers 
under no control, have urged the home Government to annex the 
east half of New Guinea. 


Authorilies.—The principal are Von Rosenberg, Der Malayische Archipel; 
Müller, Nieuw Guinea, ethnogr. en natuurkundig onderzocht, Amsterdam, 1862: 
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New Guinea and Polynesia; D'Albertis, New Guinea ; Quart. Rev., July 1877; 
Beccari, Malesia (botanical); Kolff'S Voyage, translated by Windsor Earl; 
Parliamentary Papers, 1876 and 1883; lecture by Prof. W. H. Flower at tho 
Royal Institution, 3lst May 1878; A. B. Meyer, " Anthrop. Mittheil iiber die 
Papuas von N. G.,” in Jour. Anthrop. Inst., 1877-78 ; papers in Cosmos, 1875-77 ; 
Trans. of Brit. Assoc., 1883; Proc. R. Geog. Soc., March 1884, CR. 


NEW HAMPSHIRE, one of the New England States 
of the American Union, lies between 70° 37' and 72° 37’ 
W. long. and between 42° 40’ and 45° 18’ 23” N. lat., 
and has an area of 9336 square miles. Its boundaries are 
partly natural. On the W. it is separated from the Stato 
of Vermont by Connecticut river; on the N. from the 
province of Quebec by the natural ridge of the watershed 
between the St Lawrence and the streams flowing south to 
the Atlantic; on the E. from Maine by a straight line from 
Quebec to the source of Salmon river, thence by this river 
to the ocean, and south-easterly through the middle of the 
Isles of Shoals; the boundary on the S.E. is the Atlantic ; 
and that on the S. is a line 24 miles distant from and 
parallel to the lower Merrimack, until that river changes its 
course to due north and south, when the line runs magnetic 
west to Connecticut river. The general shape of the State 
is nearly that of a right-angled triangle, having the per- 
pendieular 180 and the hypothenuse 190 mileslong. The 
greatest width is 100 miles, from Chesterfield to the outer- 
most of the Isles of Shoals. 

Physical Features, —The State lies on the Atlantic slope 


1 One of these, Mr Van Hasselt, is the chief authority on the 
languages and customs of west New Guinea. 
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of the continent, forming part of the elevated belt bordering 
upon the ocean which culminates in three mountain districts, 
viz, Newfoundland, the White Mountains, and the Black 
Mountains in North Carolina. It is also situated east of 
the Blue Ridge and its northerly continuation in the New 
York highlands and the Green Mountain range, both of 
which are distinct from the true Appalachians—the latter 
being west of the great Appalachian limestone valley, 
and well-shown in the Catskill, Alleghany, and Cumber 
land ridges and plateaus. The Atlantic and White 
Mountain ranges are comparatively short, consisting of 
obtusely-pointed summits of gneissic or granitic rocks, 
either arranged en óchelon or scattered in irregular groups. 
The White Mountains group first becomes noticeable in 
northern Maine, reaching the height of a mile at Mount 
Katahdin, and continues at less elevation south-westerly to 
the New Hampshire line, where it rapidly rises to its culmina- 
tion in Mount Washington (6293 feet) The part of this 
mountainous area that lies within New Hampshire extends 
to about 1400 square miles, Itis continued south-westerly, 
much reduced in elevation, beyond Mount Moosilauke, 
along the highlands separating the tributaries of the Merri- 
mack and Connecticut rivers, through New Hampshire and 
Massachusetts into Connecticut. The distinctive Montalban 
elevation is limited on the west and on the south by the 
Connecticut. 

The geological reports published in 1878 show four 
important topographical features :—(1) the mountainous 
ridge following the eastern rim of the Connecticut 
river basin along the longest straight line that could 
be drawn within the Stato; (2) the elevated White 
Mountain tract, just north of the middle of the territory ; 
(3) the comparatively low country between the two elevated 
districts just noted and the sea—three-fourths of which, 
away from the foothills, scarcely exceeds 500 feet above 
the sea-level; (4) a mountainous district north of the 
White Mountains, occupying Coos county in New Hamp- 
shire, Essex county in Vermont, and an indefinite region 
in Maine near the Quebec line. The average elevation of 
the land in New Hampshire is estimated to be 1200 feet 
above the sea. Of this more than one-half is situated 
below 1000 feet, and about one-sixth exceeds 2000 feet, 
and is comprised in the third area mentioned above. The 
average height of the Coos and Essex district will be found 
to exceed 1500 feet. Mount Washington is the only 
mountain peak exceeding 6000 feet; and eight others are 
above 5000 feet (Adams, Jefferson, Clay, two Monroes, 
Madison, Lafayette, and Lincoln). 

Climate, Fauna, Flora.—These elevations have produced 
a marked effect upon the climate and natural products. 
The greatest annual precipitation is along the Merrimack 
river, 44 inches near Manchester and 46 above Franklin. 
It is only 35 inches near the sea-coast, and 40 inches on 
the upper Connecticut. The greatest precipitation is 
therefore on the seaward side of the long mountainous 
ridge constituting the backbone of the State. The annual 
isothermal lines vary from 48° Fahr. at Manchester to 40° 
in Coos county and 25° upon the summit of Mount 
Washington. 

No less than four faunal areas are recognized, known 
as the Alleghanian, Canadian, Hudsonian, and Labrador. 
The first enters New Hampshire from the south, and is 
limited on the north by the line of 600 feet altitude, which 
is not far from the isothermal line of 45° Fahr., or the 
winter average of 20° Fahr. and the summer average of 
65° Fahr. A few distinctive animals are the red-headed 
woodpecker, humming bird, bobolink, Baltimore oriole, 
blue jay, the box and painted turtles, and the rattlesnake, 
Among plants which are employed to determine the 
northern limit of this district are the hickory or shell bark, 
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chestnut, mountain laurel or Kalmia, grape, and cran- 
berry. A few characteristic animals of the Canadian 
district are the rose-breasted grosbeak, Canada jay, spruce 
partridge, crossbill, snowbird, caribou, and Canada lynx ; 
the absence of reptiles is marked. A few of the trees are 
spruces, balsam fir, canoe birch, and bush maples. This 
district, comprising the northernmost county, reaches the 
height of 40Q0 feet, or the upper limit of trees. The Hud- 
son district is a region of dwarfed spruces extending above 
the Canadian upper limit to the 5000 feet line, and limited 
to the White Mountains. None of the larger animals which 
flourish about Hudson’s Bay could be expected in such 
limited and mountainous peaks, so that the proof of the 
presence of this fauna is afforded by the plentiful distribu- 
tion of the butterfly known as Brenthis montinus and the 
grasshopper Pezotettix glacialis. Owing to the small 
areas occupied by the Hudson and Labrador floras in the 
White Mountains, botanists have not yet succeeded in 
separating the plants peculiar to each. Fifty-three species 
are referred to them, called the sub-alpine and alpine 
districts, embracing such genera as Arenaria, Geum, 
Solidago, Potentilla, Nabalus, Cassiope, Rhododendron, 
Salix, Saxifraga, Diapensia, Carex, Poa, &c. The Labrador 
fauna is specially characterized by the abundant presence 
above the 5000 feet line of the butterfly Oeneis semidea. 
The presence of these faunal islands in the midst of the 
Canadian district is accounted for by the greater coldness 
of the climate in the glacial period. The whole country 
was then overspread by the peculiar animals and plants 
of the Arctic regions. As the climate moderated these 
organisms migrated both northwards and upwards into the 
higher districts, where they found the conditions favourable 
to their existence. Those which ascended the mountainous 
regions soon became separated from their congeners by the 
warmer temperature of the lowlands, and are now securely 
imprisoned in these mountain fastnesses. 

New Hampshire was originally nearly covered by a 
dense forest. In 1876 it was estimated that more than 
one-fourth of the territory was still covered by trees, not of 
the original growth, but occupying land that had not been 
cleared. The trees valued for lumber, growing naturally 
in the forest, are the white, red, and pitch pines, spruces, 
hemlock, larch, red and sugar maple, beech, birch, red and 
white oak, chestnut, elm, hickory, poplar, cherry, <e. 
The pines have been described by the early settlers as 
commonly exceeding the height of 200 feet. One that 
was cut upon the Dartmouth College grounds measured 
270 feet in length. 

Geology.—The topography has a less intimate connexion with the 
geology. The rocks are nearly all crystalline, and show very few 
peculiarities of seulpturing except the eruptive massive granites. 
These are more or less conical, like volcanic accumulations of 
modern times. Examples may be seen in Mount Chocorua, Mount 
Pequawket, and Mount Moat. At the base is a coarse porphyritic 
gneiss, not less than 5000 feet thick. This shows itself principally 
along the Connecticut-Merrimack watershed south of the White 
Mountains. Next comes a protegene gneiss, saccharoidal and 
easily crumbling, having the same thickness, and developed most 
extensively in Cheshire county. A third gneissic group, 18,000 
feet thick, was first separated from the other series in the Lake 
Winnipiseogee basin, and it is the principal component of the 
several ridges snpposed to be repetitions of the Green Mountains. 
These three groups may be referred to the Laurentian system. 
Fourth there succeeds an imperfect gneiss, deficient in felspar, 
10,000 feet thick, but developed in the highest of the White 
Mountains, and hence receiving the name of ‘‘ Montalban.” Fifth 
comes the first of the schistose aggregates, oceupying the synclinal 
positions between the gneisses. As it corresponds closely in strati- 
graphical and lithological features with that large series first sepa- 
rated from the Laurentian by Sir W. E. Logan upon Lake Huron, 
the name of Huronian is adopted for its development in New Eng- 
land. The largest terrane borders the Green Mountains through 
Vermont and Massachusetts. A second commences in the Con- 
necticut basin near Bellows Falls, enlarging very much in the 
extreme northern part of New Hampshire. These rocks are 12,000 
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feet thick. Other terranes of related rocks are to be found in 
Merrimack, Hillsborough, and Rockingham counties. Veins of 
copper and gold are wrought in the Huronian. Sixth there follows 
a succession of schists and slates 11,000 feet thick, whose relations 
are not well established. Seventh is a series of clay slates, aurifer- 
ous, and 3000 feet thick, referred to the Cambrian. Eighth follows 
a group of mica schists and limestones, known as the Coos group, 
and the calciferous mica schist, perhaps 7000 or 8000 feet thick. 
These are claimed as Silurian by some. Ninth, and last, are fossili- 
ferous beds of undetermined thickness, as much as 1000 feet, in 
which occur well-defined Pentamerus and Halysites. These show 
the rock to belong to the Niagara group of the Upper Silurian. 
The principal localities are at Littleton and Lisbon, at the west 
base of the White Mountains. The most natural association of 
these groups is (1) Laurentian, (2) the Montalban, and (8) 
Huronian,—all of which are Eozoic, with an aggregate thickness of 
40,000 feet. Next would follow the Huronian and indeterminate 
groups, reaching 23,000 feet, all believed to antedate Paleozoic 
time. Thirdly there remains the supposed Paleozoic series, 12,000 
feet. 


Distribution of the rocks over a large part of New England on a scale of about 
100milestothelnch. For convenience they are gronped thus :—(1) granite; (2) 
Laurentian of New York, and porphyritic gneiss of New England; (3) the later 
gnelsses—Bethlehem, Lake, and Montalban; (4) Huronian, &c.; (5) Cambrian 
and Silurian; (6) Carbonifcrous ; (7) Triassic; (8) Quaternary. 


Few parts of the country display better evidences of the existence 
of an ice age than New Hampshire. No extensive rock exposures 
can be found that do not exhibit marks of scarification. Even 
Mount Washington has been striated, and boulders weighing 90 Ib 
occur there, which have been brought at least a dozen miles and 
left 3000 feet higher than their source. The prevailing direction 
of the stri and transportation of fragments was to the south-east. 
Local glaciers existed in the decline of the period, leaving well- 
marked moraines. It was in New Hampshire that the nature of 
the eskers or kames was first understood in America. A very noted 
one follows the course of the Connecticut river, from Lyme, N.H., 
to Windsor, Vt., a distance of 30 miles. The terraces along the Con- 
necticut, the Merrimack, and other rivers are well shown. Careful 
measurements indicate that they all slope equally with the descent 
of the river, and resulted from accumulations of detritus pushed 
forward when the streams were fed by the waters of the melting ice 
sheet and stood 200 feet or more higher than at present. i 

Minerals occurring in sufficiently large quantities to be the object 
of mining are gold, silver, copper, zinc, lead, arsenic, tin, iron, bis- 
muth, manganese, and molybdenum. Articles used for building 
purposes occurring largely are granite, coloured Do for 
ornamentation, slate, clays for brick, limestone, and soapstone or 
steatite. Other useful minerals either obtained directly from the 
rock or capable of special manufacture are quartz and felspar for 
glass, mica, plumbago, precious stones, whetstones, copperas, alum, 
pyrites, titanium, polishing powder, moulding sand, and ochres for 
paints. There are forty extensive quarries of granite in the State, 
'The stone is very fine grained, of a light grey colour, and is used 
largely for obelisks in cemetries. The mineral beryl is very 
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abundant. Crystals weighing 2900 Ib have been described as occur- 
ring at Grafton. (C. H. H.) 

Population. —The population of New Hampshire in 1850 was 
346,991 (170,526 males, 176,465 feinales)—46,294 being of foreign 
birth. The growth of the population is shown by the following 
table :— 
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Popula- |... | Rank in || | Popula- ps nay Rank in 

ton. Gain pone entie in. | | tion. non per cent Uuion. 
1790 | 141,885 o6 10 | 1840 | 284,574 5*6 225 
1800 | 183,858 29:5 11 | 1850 | 317,976 1r 22 
1810 | 214,160 16:6 16 1860 | 326,073 2:5 21 
1820 | 244,012 18:7 15 1870 | 318,300 —2:8 31 
1830 | 269,328 10°3 18 1880 | 346,991 | 9 31 


The decrease in the decade ending with 1870 was due to the effects 
of the civil war and to emigration to other States. The latter cause 


greatly checked the growth of the preceding decade. So constant 
has it been that 128,505 natives of New Hampshire are resident in 
other parts of the Union. The density of poral ton is 37°17 to the 
square mile, but the southern part of the State is more thickly 
inhabited. The tendency of the population is towards the towns. 
Of the total increase in the last decade (28,691, of whom 58 per cent. 
were immigrants), nine towns received 20,649, Manchester alone 
gaining 9094. Canada supplied the largest number of immigrants 
(14,979), and Ireland the next (6544). Since 1850 the native popu- 
lation has decreased 2866. The number of families in 1880 was 
80,286, and the number of births 6141, one to 56:5 of the inhabit- 
ants, and the deaths 5584. The average size of families was 4:32, 
the smallest average of any State in the Union, though larger than 
in a few of the new Territories. It is steadily decreasing, having 
been 4°41 in 1870, 4°72 in 1860, and 5:15 in 1850. The decrease 
in the size of the family has been accompanied by an increase in the 
number of divorces. The tendency of the State legislation for a 
number of years was to facilitate divorces ; between 1860 and 1870 
the number increased (one county not reporting) from 90 to 147, 
and between 1870 and 1878, in the whole State, from 157 to 240. 
At the present time publie sentiment is setting towards greater 
stringency of legislation, and has already diminished the number of 
divorees. The number of paupers in 1880 was 2037. 

The cities of largest population in 1880 were—Manchester, 
32,630; Concord, the State capital, 13,843; Nashua, 13,397; 
Dover, 11,687 ; Portsmouth, 9690; Keene, 6784; Rochester, 5784; 
Somersworth, 5586. 

Manufactures.—The principal industry of New Hampshire is 
manufacturing. In 1880 the number of establishments was 3181, 
and the invested capital $51,112,263, giving employment te 45,811 
operatives. The total annual product was valued at $73,978,028. 
The most important manufactures, mentioned in the order of the 
value of their products, were those of cotton and woollen goods, 
boots and shoes, leather, lumber, mixed textiles, and worsted goods. 
Other valuable manufactures are hosiery and knitted goods, paper, 
foundry and machine-shop products, flouring and grist-mill pro- 
ducts, and malt liquors. There is a large annual eut of legs in the 
northern part of the State. The total herse-power employed in 
manufacturing was 87,750, of which water furnished 78:81 per cent. 
and steam 21°19 per cent. Manchester is the chief manufacturing 
centre, but large mills are built at Dover, Nashua, and Great Falls. 
The growth of manufactures in New Hampshire has been steady 
and constant. The first cotton mill was built in1804. By 1826 
there were fifty different buildings for the manufacture of cotton, 
and about half as many for that of wool. Since 1850 the capital 
invested in manufacturing has inereased nearly 300 per cent., the 
annual value of materials employed 350 per cent., and the value 
of produets 320 per cent. 

Agriculture, —The value of the agricultural produetious of the 
State is about one-fifth of the manufactures. In 1879 it was 


$13,474,330. The large farms are growing at the expense of small 
ones. In the decade ending 1880, the average size decreased from 


122 to 116 acres. Within that time the farm acreage increased 
115,179 acres, but the improved aereage diminished by 26,375 
acres. The value of farms and farming implements remained about 
the same, but there was a general falling off in the quantity and 
value of farm productions (decrease about $9,000,000, without 
allowanee for change in currency). 

Fisherics.—An effort is being made to stock the inland waters of 
the State with food and game fish. A hatching house is main- 
tained from which thousands of fry (black bass, Sehoodie salmon, 
earp, brook trout, and ether fish) are distributed to the ponds and 
streams. The sea fisheries are of slight importance. 

Railroads. —The first railroad charter was granted in 1835. Since 
then the growth of railroads has kept pace with the development of 
the State, the present mileage (1051) being greater in proportion to 
heprlagion and wealth than in the ease of any other New England 
State. The number of persons employed is 2389. The Mount 
Washington Railway is one ef the triumphs of modern engineering. 
Extending 23 miles from the base to the summit of Mount 
Washington, it makes an ascent of 3625 feet. Its maximum gradient 
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is 1980 feet to the mile, and the sharpest curve has a radius of 497 
feet. The peculiarity is a central cog-rail into which plays the cog- 
driver ef the engine, while the weight rests upon two lateral rails. 

Finance.—The first bank in New Hampshire was established at 
Portsmouth in 1792. In 1882 there were under a State charter 
one bank, with a capital of $50,000, and forty-nine national banks 
under the National Banking Act. Their capital was $6,080,000; 
circulation, $5,704,691; surplus, $1,102,631; deposits, $4,859,397 
loans and discounts, $8,137,442; dividends (1882), $447,525 (about 
74 per cent. on capital). The first savings bank was established 
in 1823. They now number sixty-five, with deposits of $36,181,186, 
by 104,482 depositors. In thirty years the depositors have inereased 
by nearly 90,000, and the average deposit from 8127 to 8372. Every 
banking company pays annually to the State a tax of 4 pet 
cent. on its actual capital, and the amount thus paid constitutes a 
‘literary fund " for the support of schools. Allare under the super- 
vision of two bank commissioners, whose duty it is to inspect the 
accounts and securities of each bank at least once each year, and 
who have power to petition the supreme court against any bank 
which they think unsound. In 1880 the valuation of the State was 
$122,733,124 for real estate, and $42,022,057 for personal property. 
The taxes assessed by the State were $395,372, and the lecal taxes 
amounted to $2,302,268 (about 87:75 per head). The net State debt 
was $3,561,200, and the local debt $7,162,970, or taken together 
about $31 per head. 

Religion and Education.—The largest religious denomination isthe 
Congregationalist, which has 188 churches, 179 ministers, 20,039 
members, and 21,948 in its Sabbath schools. The Methodists have 
119 churches, 107 pasters and 63 local preachers, 12,100 members 
and 1362 probationers, and 13,509 Sabbath school scholars. The 
Baptists have 80 churches, 90 ministers and 7 licentiates, and 8932 
members. The Episcopalians have 28 churches, 32 ministers, and 
2062 communicants. The Free-will Baptists have an organization, 
and there are two societies of Shakers. New Hampshire has always 
fostered education. In earlier colonial times, when it was united 
with Massachusetts, the same laws applied te both, and on becoming 
a distinet province it placed on its statute book the Massachusetts 
law requiring townships of 50 heuseholders to provide instruction for 
their children, and those of 100 householders to set up a grammar 
school. This law, with slight changes designed to render it more 
effective, remained in force till after the Revolution. The State con- 
stitution, adopted in 1784, contained a clause, still in foree, making 
it the duty of ‘‘legislaters and magistrates to cherish the interests 
of literature and the sciences, and all seminaries and publie schools.” 
In 1789 the school laws were revised, and towns required to raise 
for school purposes £4 for every 20s. of their several apportionment 
of the State tax. This reqpisition has been gradually increased, 
until now it is $350 for each dollar of the apportionment. In 1805 
the towns were authorized to divide into districts, and each district 
was directed to maintain a school. This system, with modifications, 
is still in force. Towns are now authorized to abolish districts and 
form central schools, and to grade them when the attendance exceeds 
fifty. High sehools may be established when there are not less than 
ene hundred sehool children between the ages of six and sixteen. 
In 1829 the **literary fund " was divided among the towns accord- 
ing to the apportionment of the State tax for the support of 
‘t common free sehools, or for other purposes of education." To the 
tax on bank eapital is added one on the savings banks deposits of 
non-residents. In 1881 it was $26,584. The general snpervision 
and control of the educational interests of the State are cominitted 
to asuperintendent of public instruction appointed by the governor. 
The immediate charge of all schools is given to local boards of educa- 
tion or committees, which, within the requirements of the law, have 
complete authority to engage teachers and fix their compensation, 
to regulate the studies and diseipline of the schools, and to 
direct their expenditures. Attendance upon the publie school or 
some reputable private day school for at least twelve weeks in à 
year is required, except in case of sickness, of all children between 
the ages of eight and fourteen. Teachers, except graduates of the 
normal school, are engaged only after examination. The State 
normal school, established in 1870, and supported by an annual 
appropriation of $5000, confers upon its graduates the right to teach 
three or five years in the common schools. The number of schools 


in 1882 was 2644, including 481 graded and 56 high schools. The 
number of scholars was 64,349, and in private schools 4275. The 


schools are supported by the literary fund, the tax required by law, 
with the additional taxes voted by the towns and a few other taxes. 
The total amount appropriated for schools in 1882 was $584,527 74. 
There are also, existing under special charters, 53 academies and 


“seminaries, many of them endowed, and furnishing a preparatory 


training for college. They have 161 teachers and 3112 pupils. The 
largest of these is Phillips Academy at Exeter, founded in 1781. 
Dartmouth College, the only college in the State, was founded in 
1769, It has nearly 7000 graduates, among whom are some of the 
most noted names in American history. With its aeademie course 
are connected a scientific department, a department of civi] engincer- 
ing, the New Hampshire Medical College, and the New Hampshire 
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College of Agriculture and the Mechanic Arts. The faculty has 36 
members, and there are 427 students. Its library contains 63,000 
volumes. 

Government.—The executive department consists of a governor 
and five councillors elected biennially by a majority vote, or by the 
general court when there is no popularelection. In addition to the 
usual powers of the executive, the governor and council have the right 
of pardon, and appoint all judicial officers, the attorney general, 
notaries, coroners, judges of probate, and general and field officers of 
the militia. The legislative department consists of a senate of 24 
members, elected by districts, and a house of representatives of 
231 members, elected by the towns according to population. They 
are styled the General Court, and meet biennially in June. The 
judicial department is a supreme court consisting of a chief justice 
and six associate justices appointed by the governor, and holding 
office during good behaviour, or till they reach the age of seventy. 
Law terms are held twice each year at the capital, by the full bench, 
and by single justices two or four times yearly in each of the ten 
counties. This court has civil, criminal, and equity jurisdiction. 
Exceptions on questions of law, taken at the trial terms, are heard 
at the law terms, and cases not exceeding $100 in value, or affecting 
the title to real estate, may be tried before referees without jury. 
Commitments for offences are made by justices of the peace and by 
police courts. Probate courts are held by the judges of probate in 
the different counties, but there is a right of appeal to the supreme 
court. All native or naturalized male inhabitants of the State, 
except paupers, are entitled to vote. The State is represented in 
congress by two senators and two representatives, and has four votes 
in the electoral college. 

The enrolled militia under the command of the governor numbers 
33,288 men, but the active militia, known as the ** New Hampshire 
National Guard,” consists of infantry, cavalry, and a battery, and 
is formed into a brigade of 1208 men. An annual encampment of 
not less than four days is held in September. 

State Institutions.—There are several institutions under State 
control. The State’s prison in 1880 had 151 inmates. The number 
confined in the eounty jails was 122. The State reform school for 
‘juvenile and female offenders against the laws” was opened in 
1858, and has received 1087 boys and girls. The asylum for 
insane, established in 1838, and partly supported by the State, had 
in 1880 285 patients (129 men and 156 women) The total number 
of insane in the State was 1056. 

History. —New Hampshire was unknown to the earliest European 
explorers of America, who passed its short sea-coast without observa- 
tion. The first recorded visit of a white man was that of Martin 
Pring, who in June 1608 sailed with two small ships into the Pis- 
cataqua. The French discoverer De Champlain visited it in July 
1605, and discovered the Isles of Shoals, but in 1614 Captain John 
Smith made a more careful examination of this and the contiguous 
coast. The map which he made was presented to Prince Charles of 
England, who gave to the whole country the name of New England. 
In November 1620 James I. chartered the Plymouth Company 
*'for the planting, ruling, ordering, and governing of New 
England," which was the territory lying between the 34th and 
48th parallels of north latitude. On the 1st of August 1622 this 
company gave a sub-charter to Sir Fernando Gorges and Captain 
John Mason of all land lying between the Merrimack and Kennebee 
rivers and a line supposably 60 miles inland. This was called 
** Maine," though from another charter covering about the same 
territory sometimes spoken of as ‘‘ Laconia.” Under this charter 
settlements were made in 1623 at the places now known as Ports- 
mouth and Dover, by companies sent out by Mason and Gorges. 
These continued for several years without enlargement, mere fishin 
and trading posts; and the next settlements, those at Exeter an 
Hampton, were not made till 1638 and 1639. 
Gorges and Mason divided their grant, and Mason obtained from 
the Plymouth Company, of which he was then a member, a grant of 
the land between the Merrimack and the Piscataqua for 60 miles 
inland. To this tract he gave the name of New Hampshire, from the 
eounty of Hampshire, in which he had been a resident. The efforts 
of Mason, his heirs and assigns, to enforce the proprietary rights of 
this patent gave rise to litigation that lasted more than a century 
anda half. The settlers disturbed in their possession resisted his 
claim, opposing to it the rights of occupancy and a prior deed of a 
considerable portion of the same land, said to have been obtained 
of four Indian sagamores in May 1629 by one Wheelwright, a 
minister expelled trom Boston for errors of doctrine. This deed 
was probably a forgery, but it was made the basis of resistance to 
Mason's grant. Cases arising from the conflict of the two deeds 
were repond brought before the colonial courts and appealed to 
England. Conflicting decisions, resisted when adverse to those in 
possession, delayed settlement till 1746, when a eompany purchased 
the Mason claims, and by refraining from the extreme assertion of 
their claims brought the quarrel nearly to an end, but it did not 
wholly disappear till it was settled by the legislature in 1787. In 
1641 the four New Hampshire settlements, fearful of their weakness, 
voluntarily petitioned for union with Massachusetts. They were 
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received, and with some towns on the Merrimack formed into a 
county. This union eontinued till 1680, when the claim which 
Massachusetts had put forward for jurisdietion over New Hampshire, 
by the terms of its charter, was denied by royal authority, and New 
Hampshire was declared a separate province with a governor of its 
own. The provinee ceased to have a special governor when Joseph 
Dudley was appointed governor of New England in 1685. In 1691, 
when Massachusetts regained the charter of which it had been 
deprived, New Hampshire was anxious to unite with it, and did act 
with it fora time. It did not, however, cease to be a royal province 
until the Revolution, having governors of its own, or jointly with 
Massachusetts aud all New England. New Hampshire suffered 
severely in the French and Indian wars, as its settlements were most 
exposed to the attacks that came from Canada. It furnished 500 
men for the siege of Louisbourg in 1745, of whom 150 were paid by 
Massachusetts. It sent 500 to the attack on Crown Point in 1755, 
and raised 2600 in the succeeding years of the war. The boundaries 
of New Hampshire, owing to conflicting charters given in ignorance 
of the country, were long a matter of dispute. The claim of Massa- 
chusetts to its whole territory was not settled, and the southern 
boundary definitively established, till 1740. In 1749 a controversy 
arose with New York, which claimed as far east as the Connecticut 
river, while New Hampshire claimed to extend as far west as did 
Massachusetts. It was determined in favour of New York in 1764, 
but not till New Hampshire had chartered 138 towns in the disputed 
territory. After the Revolution many of these towns attempted to 
unite with those on the western border of New Hampshire into a 
new State. The bitter quarrel that arose and proceeded almost to 
bloodshed was settled only by the interposition of congress. The 
settlement of New Hampshire, which had been retarded by fears of 
Indian invasions and questions of jurisdiction, followed very rapidly 
after the province was quieted, so that by the outbreak of the Revolu- 
tion it had 80,000 inhabitants. It took a prominent place in the 
assertion of American liberty. It was represented in the successive 
continental congresses by two delegates, who in 1776 subscribed the 
declaration of independence, and in 1787 contributed to the forma- 
tion of the constitution. Two New Hampshire regiments took part 
in the battle of Bunker Hill. The battle of Bennington, that 
turned the scale of the war, was won by New Hampshire and 
Vermont troops under the command: of General Stark, who bore 
a commission from New Hampshire. In the whole war New Hamp- 
shire furnished 12,497 soldiers. It was the ninth State to adopt the 
Federal constitution, June 21, 1788, thus securing the success of the 
Union. Its own provisional government, formed on the retirement 
of the royal governor in 1775, was replaced by a State constitution 
in 1784. This was thoroughly revised in 1792, and with minor 
changes continued till 1877, when another though less radical 
revision was made. In the war of 1812 the State, though divided 
on the question of the rights of the States and the general Govern- 
ment, sent its quota of men. More than 2000 took part in the 
various battles. In the eivil war of 1861-65 New Hampshire 
earnestly supported the Union cause. It furnished 18 regiments of 
infantry, 1 of eavalry, 1 light and 1 heavy battery, and 3 companies 
of sharpshooters, in all 32,750 men, or about 10 per cent. of the 
population. 

The earlier hlstory of New Hampshire Is given in Belknap's Z/istory of New 
Hampshire, aud illustrated by a series of Provincial and State Papers. Its later 


history is found in Sanborn's History of New Hampshire, and various local 
histories and offieial reports. (J. K. L.*) 


NEWHAVEN (anciently Mrxrcuine), a seaport of 
Sussex, is situated on the English Channel near the mouth 
of the Ouse, and on a branch of the London, Brighton, 
and South Coast Railway, 56 miles south from London, 
61 miles south of Lewes, and 84 east of Brighton. The 
village, which is distant about half a mile from the 
sea, is clean and well built, but is little more than a 
shipping station, although it possesses a small ship- 
building yard, flour-mills, and a brewery celebrated for 
its Tipper ale. The church of St Michael, which has a 
Norman square embattled tower surmounted by a spire, 
was restored in 1854. The cliffs in the neighbourhood of 
the port are about 200 feet in height, and Castle Hill, 
formerly a military encampment, is very strongly fortified. 
A harbour was first granted to Newhaven in 1713, and 
during the early part of the 18th century it possessed a 
large shipping trade. This afterwards declined, but 
within the last forty years has again revived, and it is now 
one of the principal points of communication between 
England and France. The roadstead is one of the finest 
on the whole coast of England. The extensive additions 
being made to the dock accommodation are expected to 
give a great impetus to the trade of the port. The 
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limits of the port after January 1, 1882, are defined by 
the Customs Consolidated Act of 1876. The total 
number of vessels in the foreign and colonial trade in 
1882 was—entered 901 of 204,106 tons, cleared 881 of 
197,927 tons. In the same year the vessels engaged in 
the coasting trade were—entered 224 of 36,309 tons, 
cleared 224 of 35,929 tons. Steamers ply daily to and 
from Dieppe in connexion with the Western Railway of 
France. With France there is alsoa large traffic in wines, 
spirits, silk, and general provisions. The coasting trade 
consists chiefly of imports of coal and provisions, the 
exports being principally timber for shipbuilding and flint 
for the Staffordshire potteries. The population of New- 
haven (area 906 acres land and 184 acres water and 
foreshore), 2549 in 1871, had increased in 1881 to 4009. 

NEW HAVEN, a city and town of New Haven county, 
Connecticut, U.S., in 41° 19’ 28" N. lat. and 72° 55’ 19" 
W. long. (local time 16 minutes before that of Washington), 
is widely known as the seat of Yale College. The 
town includes the city and two outlying suburbs— 
Westville and Fair Haven East. The city occupies an 
alluvial plain, from 3 to 4 miles in breadth, at the head of 
New Haven harbour, which is an indentation of the northern 
shore of Long Island Sound, extending inland about 4 
miles, and formed by the confluence of three small rivers 
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Plan of New Haven. 


1. Yale College. | 2. City-Hall. | 3. City Market. 


flowing through the township ; the plain is partly enclosed 
on the east and west by two prominent trap rocks, with 
precipitous faces towards the city, respectively 360 and 400 
feet in height. The mean annual temperature is 49° 
Fahr.; and the city ranks among the healthiest in the 
United States. It is 74 miles north-east from New York, 
with which it is connected by rail as well as by daily 
steamboats ; it has communication by three railway lines 
with Boston, 120 miles to the north-east, and two other 
railways have their termini here. 

The central and older portion of the city is laid out in 
regular squares, surrounding a publie green of 16 acres, 
on which stand the three oldest churches and a building 
formerly used as à State-house; the abundance and beauty 
of the elms planted about this square and along many of 
the streets has caused the place to be familiarly known as 
the “Elm City." On the squares bordering upon this 
central park are the interesting grounds and buildings of 
Yale College, the city-hall and county court-house, 
the post-office and custom-house, and several churches. 
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The college buildings include six dormitories (accommoda- 
ting about 400) for the undergraduate academical depart- 
ment, which contains 620 students, under 36 instructors ; 
and there are thirteen buildings for recitation rooms, labora- 
tories, museums, library, &c. The handsome buildings of 
the theological department are in the immediate vicinity. 
Other public buildings are—the general hospital and 
training school for nurses, an armoury, the orphan asylum, 
the almshouse, the county prison, the halls of the 
Sheffield Scientific School, the college observatory, and 
the Connecticut Agricultural Experiment Station. The 
finest private residences are in the section of the city north 
of the central square. There are ten smaller squares 
within the town limits, and two private parks, of 55 and 
30 acres respectively, the smaller being the college athletic 
grounds. <A beautiful park of 352 acres (partly in an 
adjoining town) was opened in 1881; it lies 2 miles to 
the north-east of the city green. The public buildings 
include sixty-one places of worship, of which nineteen 
belong to the .Congregationalists, the only denomination in 
the town for a century after its settlement ; twelve to the 
Methodists, first organized here in 1795; eleven to the 
Protestant Episcopal Church, first organized about 1736; 
seven to the Baptists, who formed a church here in 1816; 
and seven to the Roman Catholics, whose first church was 
erected in 1834. "There are thirty-six publie schools; 
the expenditure for their maintenance was $368,000 in 
1882-83. Twenty-nine schoolhouses owned by the town, 
with their furniture and grounds, represent an outlay of 
about $675,000. There are also about twenty private 
schools, the oldest being the Hopkins Grammar School, 
founded in 1660. 


The harbour, which originally determined the site of the city, 
and has always been a large faetorin its prosperity, is large and 
safe, though shallow, and is under improvement by the construc- 
tion of a costly breakwater. Long Wharf, begun in 1682, is 3480 
feet in length, the longest pier in the United States. Natural 
oyster-beds formerly abounded in the harbour and its tributary 
streams; and extensive beds are still maintained by planting, 
which give lenge returns, and make New Haven the chief centre of 
the importaut oyster trade of Connecticut. The harbour is still 
more valuable in its relation to tho extensive manufacturing 
industries of the vieinity. Within a radius of 20 miles not less 
than $50,000,000 is employed in the manufacture of hardware, 
carriages, arms, and wire. For this New Haven is the commercial 
centre, aud through its port there annually passes merchandise 
(largely coal and iron) valued at $175,000,000. The foreign trade 
is chiefly with the West India Islands and Demerara, and its pro- 
sperity dates from the latter part of the 18th century. The 
exports in the thirty-six vessels employed in this braneh of trade 
in 1882 (breadstutfs and live stock) were valued at $3,150,000, 
the imports (sugar and molasses) at $6,281,000; it should, how- 
ever, be noted that three-fourths of these imports and exports 
enter and leave the port of New York, although the capital and 
management of the trade remain in New Haven. The estimated 
total value of foreign importations received (in 84 vessels of 18,126 
tons) at the port in the year ending June 1883 was $1,155,883, the 
chief articles being sugar and molasses, salt from the West Indies 
and Spain (about $100,000), and paper-rags from Alexandria. The 
value of the foreign exports for the same period, in 42 vessels of 
7228 tons, was $070,046, the largest item being the shipments of 
the Winchester Repeating Arms Company. For the same year the 
estimated value of cargoes received from domestic ports (in 2200 
steam vessels and 4125 sailing vessels and barges) was $93,963,900. 
Of these receipts the largest items were—iron, valued at $2,000,000; 
Inmber, $3,000,000, twice as much more being received by railroad ; 
and coal (a rapidly inereasing business of recent growth), $3,750,000. 
The value of shipments to domestié ports was $74,812,000. 

In the production of carriages and carriage trimmings, New 
Haven, which is the chief seat of the trade in New England, 
employs a capital of perhaps 1} millions dollars; nearly 2000 
workmen receive annual wages of about $750,000; and the esti- 
mated value of the yearly product is $2,240,000. Another import- 
ant industry is represented by the Winchester Repeating Arms 
Company, which, with a capital of $1,000,000, employs 1200 hands, 
and does a business in sporting guns and ammunition of about 
$3,500,000 a year. Another noticeable manufacture is that of 
superior blotting paper from cotton waste; blotting paper was 
made here fcr the first time in America in 1856. The other 
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PE manufactures are locks, rubber, clocks, organs, corsets, 
sh-lines, and paper boxes. There are nine banks of deposit, with 
an aggregate capital of $4,664,000, and a circulation of $3,038,940; 
also three savings banks, with deposits of about $9,000,000. 
About $225,000 is annually paid in New Haven in fire insurance 
premiums, for the protection of property valued at upwards of 
$25, 000,000. 

New Haven (Indian name Quinnipiac, meaning ‘‘long-water 
land ^) was settled in 1638 by nearly three hundred English emi- 
grants of more than the average wealth and business ability, led 
by John Davenport and Theophilus Eaton, with the design of found- 
ing a commercial colony to be governed by the laws of the Bible. 
Davenport, an Oxford graduate, and for fourteen yearsa minister in 
London, became the pastor of the New Haven church; and Eaton, 
a successful London merchant, was the first governor of the colony 
which grew up about the town. The colony (of the same name) 
included five other towns, and remained MAE until merged, 
by a charter of Charles IT. in 1662, in the older colony of Connecti- 
cut; this result was largely due to the waning prosperity of New 
Haven (in contrast with Connecticut), and to the prejudice against 
its more rigidly Puritan tone, as shown, for instance, in its code of 
laws, and in such incidents as the shelter given to Whalley and 
Goffe, two of the regicide judges. In recognition of its former 
Standing, the sessions of the legislature were held alternately here 
and in Hartford (the original capital of Connecticut) from 1701 to 
1874. From the original territory of the town (about 18 by 18 
miles) ten new towns have been wholly or partly taken. New 
Haven was from the begiuning distinguished for its care of publie 
education,—a free school being ordered to be set up as early as 
1641, and the establishment of a college being contemplated in 
1648. In 1716 Yale College was removed from Saybrook to New 
Haven, which had then somewhat under a thousand inhabitants. 
A period of quiet and regular growth ensued. In 1754 a printing 
press was set up, and in 1755 the first newspaper published in Con- 
necticut appeared here. There are now six daily and six weekly 
papers, besides several college periodicals, The American Journal 
of Science, founded in 1818 by Professor Silliman, and another 
review (The New Englander). The Connecticut Academy of Arts 
and Sciences, incorporated in 1799, and the American Oriental 
Society, have their libraries here, and publish valuable trans- 
actions. In the American Revolution the town favoured resistance 
to the British Government, and in 1779 was invaded by a detach- 
ment of about 3000 British troops, under General Tyron. In 1784 
New Haven received a city charter (the earliest in the State), the 
territory incorporated having then a population of about 3350. 
With the close of the Revolutionary War commerce revived and 
E and after the war of 1812 manufactures were intro- 

uced. 

The population numbered in 1790, 4510; in 1800, 5157; in 
1810, 6967; in 1820, 8327; in 1830, 10,678; in 1810, 14,296; in 
1850, 22,529; in 1860, 39,267; in 1870, 50,840; and in 1880, 
62,882, of whom 15,668 were born in foreign countries. The city 
was in 1880 the third place (next to Boston and Providence) in size 
in New England, ein the twenty-sixth in the United States, 
Since 1880 new territory has been annexed, and the population is 
estimated in 1883 at nearly 74,000. "The real and personal estate 
of the inhabitants was in 1882 valued at $48,335,632 (real estate 
34 millions, personalty 14 millions). The net indebtedness of the 
city (principally contracted in building sewers) was $631,907 at 
the close of 1882; there was also a debt contracted by the town 
government of $941,637. The amount appropriated to meet the 
city expenses for 1883 was $559,435. The city is divided into 
twelve wards, and is governed by a mayor and twenty-four alder- 
men (twelve elected yearly) and thirty-six councilmen. The town 
affairs are controlled by a separate board of seven select men. 

For the history of the town see Bacon, Thirteen Historical Discourses, 1839; 


Atwater, History of the Colony of New Haven, 1881; Papers of the New Haven 
Colony Historical Society, 3 vols., 1865-82, 


NEW HEBRIDES axb SANTA CRUZ. These 
islands form part of the long chain of groups in the west 
Pacific known as MELANESIA (¢.v.), having the Solomon 
Islands about 200 miles west and north-west of their 
northern and New Caledonia at the same distance west of 
their southern extremity. They extend for about 700 
miles between 9° 45’ and 20° 16’ S. lat., and between 165° 
40’ and 170° 30’ E. long.,—the Santa Cruz group lying 
about 100 miles north of the New Hebrides. Excepting 
the small Torres group in the North New Hebrides, and 
some other small islands north of Santa Cruz which are all 
perched on reefs, but without lagoons, all the islands are 
of volcanic formation, the larger ones lying on both sides 
of the line of volcanic activity. Thelargest of them, being 
thought by its discoverer, Quiros (1606), to be the long- 
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sought Terra Australis, was named by him Australia del 
Espiritu Santo. It is 75 by 40 miles; its peaks and 
mountains have a fine appearance from the sea. Pottery 
is made here as in Fiji and New Caledonia, the manu- 
facture being suggested, it is said, by the form and 
material of the hornets nest (Eumenes ` xanthura). 
South-east from Espiritu Santo lie Mallicolo (56 by 20 
miles), with a fine harbour, and Ambrym (22 by 17 
miles), very beautiful, with a great volcano, 2800 feet; 
south of this Lopevi, a perfect volcanic cone, also active, 
rises to 5000 feet. Farther south are Vaté or Sandwich 
Island (30 by 15 miles) with the very fine harbour of 
Havannah; Erromango (30 by 22 miles; 3000 feet), where 
sandalwood is still found; Tanna (18 by 10 miles), contain- 
ing Yasowa, the largest volcano of the group ; and Aneiteum, 
the most southerly (2788 feet). Sulphur from the volcanoes 
is exported. Santa Cruz or Nitendi Island was the scene 
of Mendaiia's ill-fated attempt in 1595 to found a colony ; 
and on Vanikoro, south of Santa Cruz, La Pérouse's expedi- 
tion was lost (1788). Except in the two localities above 
mentioned, and at Aneiteum, the coasts are almost free 
from reefs (the subterranean heat being probably fatal to 
zoophyte life) and the shores rise abruptly from deep 
water, the hills being densely wooded, and the scenery and 
vegetation singularly varied and beautiful. The trees— 
Casuarina, candle nut (Aleurites triloba), kaurie pine (on 
Tanna), various species of Ficus, Myrtacex, and many 
others—are magnificent; the cocoa-nut is not confined to 
the coast, but grows high up the valleys on the hill-sides. 
Beautiful crotons and draceenas abound. Besides the 
breadfruit, sago-palm, banana, sugar, yam, taro, arrowroot, 
and several forest fruits, the orange, pine-apple, and other 
imported species flourish; and European vegetables are 
exported to Sydney. The fibres of various Urticeæ and 
Malvacez are used. 

No land mammals are known except the rat and 
Pteropide. Birds (species) are less numerous than in the 
Solomon Islands. Pigeons, parrots, ducks, and swallows 
are common, and a Megapodius is found. Of fish moro 
than one hundred kinds are known, mostly inferior as 
food, and some poisonous. Whales and béche-de-mer 
abound and are fished for. "There are two kinds of serpents 
(harmless), three or four lizards, and two turtles ; locusts, 
grasshoppers, butterflies, and hornets are numerous. 


The population is perhaps 50,000. Isolated Polynesian com- 
munities occur on the smaller islands; and on Vaté—and perhaps 
also on Santa Cruz and Vanua Lavu—there is an. infnsion of Poly- 
nesian blood, producing a taller, fairer, and less savage population. 
The people, however, vary on every island. At Anciteum they are 
all Christians, and this influence predominates in the neighbouring 
southern islands of the group ; on Vaté and Tanna, too, there are 
European factories (cotton and copra) but the population is 
Dein dite rapidly. Motu, in the Santa Cruz group, was the late 
Bishop Patteson's principal island station. The general type is an 
ugly one: below the middle height, fairer than the typical Papuan, 
with low receding foreheads, broad faces, and flat noses. They wear 
nose- and ear-rings and bracelets of shells, and frequently nothing 
else. The men, but not the women, drink kava. They are con- 
stantly fighting ; their weapons are bows and arrows, often beauti- 
fully designed, clubs of elaborate patterns, spears, and latterly 
muskets. Their houses are either the round huts described by 
Mendaña three hundred years ago, or rectangular with pitched 
roofs resting on three parallel rows of posts ; in Vaté the reception 
houses are adorned with festoons of bones and shells. In Aurora 
the roof is set directly on the ground, with a square doorway 2 feet 
high in a deep gable at the end. The villages are scrupulously 
clean and neat, and ornamented with flowering shrubs, crotons, 
and draczenas. x ) 

In character the people differ in different islands, but much of their 
inhospitality and savagery, disastrously shown in the murder of 
several missionaries, Bishop Patteson, and Captain Goodenough, is 
traced to the misconduct and cruelty of traders and labour agents, 
or to revenge for the introduction of epidemic diseases. In some 
islands there is the objection also found among Malays to mention 
their names, or as in Australia the name of the mother-, sister-, and 
daughter-in-law. They are inveterate cannibals, with a few excep- 
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tions, as at Santa Cruz and Banks’s Islands (North New Hebrides). 
They believe much in sorceries and omens; but prayer and offerings 
(usually of shell money?) are addressed mainly to the spirits of the 
(recently) dead, and there is another class of spirits, called Vui, who 
are appealed to when incorporate in certain stones or animals; of 
one or two such the divinity is recognized generally. By the 
villages a space shadowed by a great banyan tree is often set apart 
for dances and public mectings. A certain sacredness attaches also 
sometimes to the Casuarina and the Cycas. An important institu- 
tion is the club-house, in which there are various grades, whereon 
a man's rank and influence mainly depend, his grade being recog- 
nized even if he goes to another island where his language is unin- 
telligible. In like manner a division into two great exogamous 
groups prevails, at all events throughout the northern islands. It 
would therefore seem that the present diversity of languages in the 
group must be of relatively recent origin. These languages or 
dialects are numerous, and mutually unintelligible, but alike as to 
grammatical construction, and belonging to the Melanesian class. 


Principal Authorities. —Lieut. A. H. Markham, R.N., in Roy. Geog. Soc. Jour., 
1872; Drenchley, Cruise of the Curagoai; Rev. R. II, Codrington, “ On Religious 
Beliefs and Practices in Melanesia,” in Jour. Anthrop. Inst., vol. x. ; Walter 
Coote, Wanderings South and East. (C. T.) 


NEW IRELAND. See New BRITAIN. 

NEW JERSEY. The State of New Jersey, one of the 
original colonies which formed the United States of 
America, lies between 38° 55' 39-65 and 41° 21' 19" N. 
lat, and 73° 53’ 51” and 75° 33' 3" W. long, and is 
bounded on the E. by the Hudson river, Staten Island 
Sound, Raritan Bay, and the Atlantic Ocean, on the S. 
by Delaware Bay, on the W. by the Delaware river, and 
on the N. by the State of, New York, their common 
boundary being a straight line from the west bank of the 
Hudson river in latitude 40° N. toa point on the north 
bank of the Neversink river at its junction with the 
Delaware. The extreme length is 1672 miles, and the 
width ranges from 59 to 32 miles; and the State has an 
area of 7576 square miles, and is divided into 21 counties 
and 223 townships. 

Physical Features.—New Jersey lies entirely on the 
Atlantic slope of the United States. In the north and 
north-west it is traversed by the Appalachian chain; the 
Red Sandstone belt, intersected by trap dykes, and extend- 
ing from Massachusetts to South Carolina, occupies the 
central portion ; and the lower half of the State is a part 
of the level sandy tract, covered with pine woods, which 
borders the Atlantic from New York to Florida. 

The ridges of the Appalachian chain in New Jersey 
may be grouped in two main ranges—the Blue or Kittatinny 
Mountains and the Highland range. The first of these is 
an almost unbroken ridge from the New York State line 
to the Delaware Water Gap, and is the highest ground in 
the State, being at the Water Gap 1479 feet above the sea, 
and at High Point, near the New York line, 1800 feet 
high. Its level crest is clothed with forests, but the 
slopes are to a great extent cultivated. The Highland 
range, on the other hand, consists of a number of detached 
ridges, the highest of which is 1488 feet above the sea. 
These vary greatly in their surfaces ; many admit of culti- 
vation to the summit, while others are so covered with 
loose stones or bare rock that cultivation is impossible. 
The mineral wealth of the range is considerable. 

The Red Sandstone central region is traversed by a number 
of irregularly distributed trap dykes, which are rough and 
wooded, and rise in the midst of a rich and productive 
district. These vary much in elevation, the highest being 
868 feet. Insouthern New Jersey there are no rocky emin- 
ences or elevations worthy of the name of mountains. Its 
rounded hills are all carthy, and the results of denudation 
or erosion; the most elevated—the Navesink highlands— 
are about 400 feet high. 

The southern half of the State is a great plain, sloping 
gently from its centre towards the Atlantie and the 


1 The Cypraa moneta is used here, as in New Caledonia, as a medium 
of exchange. 
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Delaware, and has been eroded in the Drift period.? It 
contains tracts of gravelly loam largely used for market 
gardens and vineyards. Extensive tidal marshes border 
the Atlantic and Delaware Day, to the extent of nearly 
300,000 acres. The Delaware river and bay receive all 
streams flowing from the western half of the State; the 
Passaic and Raritan are the most considerable rivers 
entirely within New Jersey.. In the north-western part 
are many beautiful lakes abounding with fish ; the largest 
is Lake Hopatcong, 53 miles long by 44 to 14 miles wide. 

Geology and Minerals.—Nearly all the geological periods, 
except the Coal-measures, are represented in the State. 
It may be stated in a general way that all the stratified 
formations cross the State from north-east to south-west; 
that the Highland range, to which they run parallel, is 
made up of the oldest rocks in the State; that almost all 
of the Paleozoic rocks, which are next in order, lie on the 
north-west side of these mountains; that the Triassic rocks 
lie next to the mountains on the south-east ; and that the 
Tertiary and recent formations are then found in succession 
towards the south-east. The Azoic rocks occur mainly in 
the Highland range, and here consist chiefly of syenitic 
gneiss and white crystalline limestone, the former greatly 
predominating. This limestone is found chiefly on the 
north-west border of the gneiss, interstratified with and 
conformable to it. Magnetic iron ore abounds here, and 
occurs in beds or veins interposed between the strata of 
the gneiss. New mines are constantly being discovered, 
and the supply seems inexhaustible? Graphite is also 
found and worked. Valuable deposits of zine ore occur 
in the crystalline limestone, and large quantities of excel- 
lent lime are made from this rock. The Potsdam lime- 
stone is found in comparatively small quantities, always 
near the borders of the gneiss and limestone. Magnesian 
limestone, found between the Highland range and Kitta- 
tinny Mountains, is extensively used for making lime, and 
contains hematite iron ore. Hudson River slate (used for 
roofing and flagging) exists most largely on the south-east 
slope of the Kittatinny Mountains. Water lime and 
Lower Helderberg limestone, which produce the Rosendale 
cements, are found in quantity along the north-west foot 
of the Kittatinny. Red sandstones and shales underlie 
the region immediately south-east of the Highland 
range, extending from the Hudson to the Delaware. 
They are in regular layers, dipping gently to the north- 
west, and form an excellent building material. Copper 
occurs in this formation, and was worked at an early 
period. To the south-east of the Sandstone formation 
follow plastic and fire clays, due to the decomposition of a 
ridge of granite which once formed the eastern edge of the 
Red Sandstone valley ; these furnish clays of the purest 
and most refractory kind, suitable for fire-brick ; very 
pure quartz sand is also found here, to mix with the clay, 
and kaolin, although not yet of the best quality. The 
greensand, marl, and sand beds occupy a belt some 90 miles 
long extending from Sandy Hook to the Delaware near 


2 The glacial action of the Drift period is well marked in the State 
by striz and by boulders as distant as 100 miles from their original 
position. In Middlesex county there is a boulder of 250 tons nearly 30 
miles from its parent rock, another in West Orange. The western 
boundary of the great terminal or frontal moraine of the glacial Drift 
period extends across the State in a general north-north-west course 
from the mouth of the Raritan at Perth Aniboy to Morristown, thence 
northerly to Denville, where the direction changes to the west as far 
as the Musconetcong valley, where it again turns and bears west- 
south-west to the Delaware at Belvidere. 

. 3 932,762 tons were obtained in 1882. 

4 40,138 tons were mined in 1882. 

5 In 1882 more than 350,000 tons of these clays were worked, from 
whieh 150,000,000 red bricks were made, a large number of porous 
brieks, 80 per cent. of the architectural terra cotta made in the United 


| States, and a very large amount of pottery and stoneware. 
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Salem. This formation consists of three distinct beds of 
greensand, each from 12 to 25 feet thick, separated by 
beds of sand. The marl is clearly of marine origin, con- 


taining sea shells, bits of coral, sharks' teeth, saurian bones, ° 


&c. and makes a good manure. Glassmakers’ sand is 
worked in the southern part of the State Along the 
shore is an elevation of only 5 to 10 feet above the sea- 
level, having good alluvial soil, which must within a com- 
paratively recent period have been beneath the sea. Since 
the first settlement of the country, however, the shore has 
washed away, and there is good reason to believe that a 
very gradual subsidence is now taking place.? The entire 
sea-coast is rapidly becoming a continuous line of summer 
resorts, among which may be enumerated Long Branch, 
Sea Bright, Spring Lake, and Asbury Park in the northern 
portion, Atlantic City in the centre, and Cape May in the 
south. Some of these places, as Atlantic City, are fre- 
quented even during the winter months. . 


Commerce and Industry.—Although only the thirty-fifth among 
the thirty-eight States in area, it is the nineteenth in population, 
the eighth in the value of property, and twenty-fifth in value of 
agricultural products, the sixth in manufacturing and mechanical 
industries, while in some industries, as silk, pottery, and glass, it far 
exceeds any other State. The output of the non-precious minerals 
places it seventh in the list of States, it being the fourth among the 
iron-producing States, and first as to zinc ore. It has 1869 miles 
of railways, or 1 mile to every 4:25 square miles of area, exceeded 
in this by only one State. The average value of farming lands is 
considerably above that of any other State. In 1880 the total 
number of farms was 34,807, averaging 85 acres, or a total of 
2,929,773 acres of farm lands, of whieh 24°4 per cent. were unim- 
proved. The value of farm lands was $190,895,833 ; farming imple- 
ments and machinery, $6,921,085; live stock, $14,861,412 ; all farm 
products, $29,650,756. Among the principal produets were—Indian 
corn, 11,150,705 bushels ; oats, 3,710,573; rye, 949,064 ; wheat, 
1,901,739 ; hay, 518,990 tons ; Irish potatoes, 3,563,793 bushels ; 
sweet potatoes, 2,086,731 bushels ; 86,940 horses ; 9267 mules and 
asses; 152,078 milch cows; 71,808 other cattle; 117,020 sheep; 
219,069 swine ; 9,513,835 Ib butter; 15,472,783 gallons milk. 

Omitting fishery products, gas, petroleum, refining, mining, and 
quarrying, the following table gives the general condition of the 
manufacturing interests of the State in the years mentioned :— 


No. of 
4 Hands Wages Cost of 
Establish-| Capital. Employed.| Paid. Material, Prodnets. 
ments. 
$22,293,258 37,830 |£9,564,740 | $22,011,871 | $39,851,256 
40,521,048 56,027 | 16,277,337) 41,429,100 76,306,104 
79,606,719 75,552 | 32,648,409) 103,415,245 | 169,237,732 


106,226,038 | 126,088 | 46,053,045} 165,280,179 | 254,375,236 


Among the most important interests for 1880 are those given in 
the following table:— 


Kind of Industry. 


No. of 
Estab- 
lishments. 


| Anthracitefurnaces. 16 


$2,941,560 $3,580,664 


Boots and shoes..... 398 1,422,681 | 3,069,894 | 5,262,671 
| Breweries....... esee. 48 662,886 | 3,179,883 | 5,798.330 
‘Cotton goods.......... 21 1,309,997 | 1,284,819 | 5,039,519 
 Drugsandchemieals| 41 598,742 | 3,528,204 | 4,993,965 

Fonndry & machine 
| shop produets..... 188 3,132,453 | 6,138,852 11,282,748 
Mats and caps........ 19 2,113,581 | 2,108,082 | 6,152,447 

Iron and steel........} 66 2,109,740 | 7,561,205 (11,837,846 
Jewellery. eee 68 1,114,946 | 1,967,054 | 4,079,677 

Leathers... eee 111 1,179,296 (12,353,017 |15,175,299 
, Paper umills...........| 32 212,936 | 1,256,182 | 2,015,569 
| Rubber goods......... 20 166,523 | 2,029,415 | 5.212,695 

Sewing machines..| 38 1,519,947 | 1,484,902 | 4,640,852 
, Silk and silk goods..| 106 1,177,745 | 9,678,536 17,122,236 


Stone&earthenware| 49 
[Sugar and molasses.| 4 
Woollen goods....... 21 


1,030,598 | 2.598.757 
20,794,961 22,841,258 
3,162,955 | 4,984,007 


476,216 
996,384 


2,530,125 | 3,363 


_Population.—The population of the State was 211,149 in 1800, 
277,426 in 1820, 373,306 in 1840, 672,035 in 1860, 906,096 in 


1 In the year ending June 1880 27,495 tons were mined, and in that 
year there were in operation in the State 55 furnaces, containing 364 
pots, with 3501 work-people, and a produet of $2,810,000; window 
glass, green glass, and glassware are made. One-third of the product 
of green glass in the United States is made by the Jersey works. 

2 The United States Coast Survey and the New Jersey Geological 
Survey are engaged on observations to settle this question. 
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1870, and 1,131,116 in 1880. The census of 1880 showed 559,922 
males and 571,194 females, 1,092,017 white, 38,853 coloured, 172 
Chinese, and 74 Indians. The inhabitants of foreign birth numbered 
221,700. To every square mile of area there were 15173 inhabi- 
tants, the State being the third in the Union in respect of density 
of population. 

The largest cities, with population in 1880, are—Newark, 
186,508; Jersey City, 120,722; Paterson, 51,031; Camden, 41,659; 
Hoboken, 30,999 ; Trenton (the State capital), 29,910 ; Elizabeth, 
28,229; New Brunswick, 17,166 ; Orange, 13,207. 

Government,—The executive power is vested in a governor 
elected by the people for a term of three years ; no one can serve 
in this eapaeity two successive terms. The legislative power is in 
the legislature, composed of a senate and general assembly meet- 
ing on the second Tuesday of January each year at Trenton, the 
capital of the State. A senator is elected for three years by each of 
the twenty-one counties, one-third of the whole number being 
elected each year. The assembly consists of not more than sixty 
members, elected for one year, and apportioned among the counties 
as nearly as may be aecording to the number of their inhabitants, 
with the condition, however, that each eounty shall at all times be 
entitlel to one member. The principal officers of the State are a 
secretary of state, attorney-general, adjutant-general, and quarter- 
master-general, all appointed by the governor and confirmed by the 
Senate, and a treasurer and comptroller appointed by the legis- 
lature in joint meeting. All judges and prosecutors of the pleas 
are appointed by the governor and confirmed by the senate; the 
election system for the judiciary has not yet reached New Jersey. 

The judicial power is vested in (1) a court of errors and 
apps in the last resort, consisting of the chancellor, the justices 
of the supreme court, and six judges of the court of errors; (2) a 
court for the trial of impeachinents, consisting of the senate; (3) 
a court of chancery, consisting of the chancellor and two vice- 
chancellors; (4) a supreme court, consisting of the chief justice 
and eight associate justices; (5) circuit courts, held in every 
county by the justices of the supreme court ; (6) an inferior court 
of the common pleas organized in each county, and consisting of 
three judges. In some of the sparsely settled counties the 
inferior courts are presided over by justices of the supreme court; 
in the other counties one of the three judges is a law judge and 
presides. The court of pardon consists of the governor, the chan- 
eellor, and the six lay judges of the court of errors ; a majority of 
this court, of whom the governor must be one, can remit fines and 
forfeitures, and grant pardons, after conviction in all cases except 
impeachments. 

State Institutions.—There are two lunatic asylums,—one near 
Trenton containing more than 600 patients, the other near Morris- 
town capable of accommodating 800; the latter is probably unsur- 
passed by any similar institution; there are also seven county 
asylums containing 746 patients. An institution for the deaf and 
dumb, to contain 125 pupils, has been recently established at 
Trenton; the blind and feeble-minded are placed in suitable 
establishments in neighbouring States. The home for disabled 
soldiers, at Newark, accommodates nearly 400 men. The State 
prison at Trenton contains some 800 convicts, a large part of 
whom are employed in contraet labour to an extent which pays 
about 54 per cent. of the cost of the institution. A reformatory 
school for boys, near Jamesburg, contains about 325 juvenile 
delinquents. An industrial school for girls, near Trenton, has 30 
inmates. The board of health is steadily gaining in importance, and 
has aecomplished much good in spreading useful information, 
collecting important vital and health statistics, and investigating 
matters affecting the public health. The labour bureau has done 
good service in collecting statistics affecting the questions of labour 
and capital, in bringing about a better understanding between the 
two, and in indicating new and profitable avenues for industry. 
The geological survey, of which the geodetic and topographical 
surveys have necessarily formed part, now approaching its close, is 
one of the most useful of the State institutions. 

Education.—The Agricultural College, attached to Rutgers 
College at New Brunswick, is supported by the proceeds of certain 
public lands given by the United States to the State for that 
purpose. In connexion with this are the college farm and the 
agricultural experiment stations, which are doing admirable work 
in systematic and carefully conducted experiments (under the chief 
of the geological survey) with varions fertilizers, and in testing 
various soils, crops, and methods of agriculture. The public schools 
are mainly supported by a State tax of $4 for each child between 
five and eighteen years of age, amounting in 1882 to $1,322,740, 
supplemented by an annual appropriation of $100,000 from the 
school fund, which latter now amounts to more than $3,375,000, 
and is rapidly increasing. Small additional special taxes are also 
levied in some of the school districts. A normal school has been in 
successful operation at Trenton for several years, and has nearly 250 
pupils. The college of New Jersey at Princeton, and its sister 
theological seminary, although not State institutions, oceupy places 
in the very front rank of American schools of learning. 
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Finance.—The only State debt is that known as the war debt, 
amounting at present to less than $1,700,000, and paid off at the 
rate of $100,000 per annum. The sinking fund for the redemption 
of this debt is valued at something more than $1,100,000. Inde- 
pendently of the general State school tax the receipts and expendi- 
tures for 1882 were $1,104,303 75, distributed as follows:—interest 
on debt, $90,000; charitable and reformatory, 8269,793:19 ; courts, 
crimes, &c., $274,025:82 ; State government, $158,171:04; scien- 
tific, sanitary, &c., $47,880°49 ; military, $70,692°22 ; educational, 
$33,983:61 ; publication, $105,225°47 ; miscellaneous, $54,531°91. 
It will thus be seen that the State expended for educational pur- 
poses $1,356,723°61, as against $1,070,320°14 for other purposes. 

History.—The first settlement within the present State was made 
in 1617 by the Dutch at Bergen opposite New York. Subsequently 
Cornelius May, who discovered the Delaware in 1623, built a fort 
on its banks opposite Philadelphia. During the early colonial 
period the region was the scene of many petty struggles arising out 
of the rival efforts of the Duteh, Swedes, and English to establish 
trading posts and settlements on the river. The Indians among 
whom these early settlers were thrown were generally divided into 
small tribes; but in the valley of the upper Delaware were the 
principal and most Donau seats of the Leni Lenape—known by 
the English as the Delawares, a name still retained by the remnants 
of this most interesting and once powerful tribe in their new homes 
westofthe Mississippi. Onthe whole the early intercourse between 
the whites and Indians was peaceful, but there were occasional 
collisions, some of a serious nature, too often brought about by the 
rapacity and bad faith of the whites. As a rule the title to the 
Indian lands was purchased, and after the province fell into the 
hands of the as the general policy pursued was one of humanity 
and good faith. Atthe time of the English accession it is estimated 
that the Indians in New Jersey numbered about 2000. 

When Charles II. wrested their North American possessions from 
the Dutch—in fact before this was accomplished—he granted them 
in bulk to his brether the duke of York, who in turn granted what 
is now New Jersey to Lord John Berkeley and Sir George Carteret, 
the conveyance (June 23, 1664) providing that ‘‘the said tract of 
land is te be called Nova Cæsarea, or New Jersey." The royal 
grant was of the proprietary character, that is, it not only con- 
veyed the absolute estate and title to the land, but also the power 
to govern and rule, and therefore to establish such laws as '* might 
be thought necessary, provided they were not contrary to but, as 
near as conveniently might be, agreeable to the laws, statutes, and 
government of the realm of England." As all these rights and 
powers were assignable, the duke transferred to Berkeley and 
Carteret, not only the lands, but also the power to govern; and 
they in turn possessed, and finally exercised, the power to assign to 
others both land and power to govern. A form of government was 
accordingly established in a f'concession and agreement" issued 
by them. The governor was appointed by the proprietors, and 
he appointed a council of from six to twelve members; the 
governor and council united formed the executive. The freeholders 
of the province elected not less than twelve representatives, who, 
with the governor and council, composed the general assembly, 
in whom rested the legislative power, limited only by the terms of 
the '*concession," especially the article securing entire liberty of 
conscience. The general assembly established the courts of justice, 
and took all measures necessary to preserve order and provide for 
the general defence ; they regulated commerce, and determined the 
time and duration of their own sessions ; they possessed the entire 
power of taxation, and it was required that the executive should 
neither impose nor suffer to be imposed any tax other than those 
imposed by the general assembly. The right of petition to the 
lords proprietors was secured to the freeholders. The first 
governor was Philip Carteret, a brother of Sir George, who arrived 
with a number of *adventurers" in August 1665, and established 
himself at Elizabethtown. Upon the capture of New Amsterdam 
by the English, their commander, Colonel Nichols, assumed the 
administration of the entire territory in the name of the duke of 
York. Ignorant of the grant to Berkeley and Carteret, Nichols at 
once offered inducements to settlers from New England and Long 
Island to move into New Jersey, advising them to purchase the 
Indian titles, and promising immunity from ground rents. In 
consequence of this promise, which occurred before Carteret’s arrival, 
serious difficulties afterwards arose. 

The first general assembly met at Elizabeth, May 26, 1668; 
another session was held during the same year, but none other for 
seven years thereafter. In 1672 New Amstcrdam and New Jersey 
were reconquered by the Dutch, but early in 1673 they reverted to 
England. Doubts arising as to the effect of the reconquest upon 
the validity of the original grant, the duke of York obtained a 
new grant from the king, and renewed his own to Berkeley and 
Carteret. Prior to this renewal the two proprictors had agreed to 


& division of their interests, and in the new grant the portion 


assigned to Carteret was the region east of a line drawn from 


! In compliment to Sir George Carteret, who had defended the Isle of Jersey 
ngainst the Long Parliament. : 
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Barnegat Creek to the Rancocus; to Berkeley was assigned the 
territory west of that line. In 1676, however, the line of separation 
was changed by the owners, so that it extended from Little Eg 
Harbour to a point on the Delaware in 40° N. lat.; this verted 
thereafter the boundary between East and West Jersey. 

Immediately after the eed Philip Carteret returned to 
East Jersey as its governor, and on his arrival in 1674 presented 
a new charter, less liberal in many respects than the original. 
Berkeley meanwhile sold West Jersey to a firm of Quakers, who at 
once proceeded to colonize it, establishing their first settlement at 
Salem in 1675, and another shortly after at Burlington. For some 
years great annoyauce was expericnced both in East and West 
Jersey from the unjust interference of the governor of New York, 
and of the duke himself, with their internal affairs; these attempts 
were woe met by a firm and spirited resistance, which eventually 
triumphed. In 1682, soon after Sir George Carteret’s death, a 
society of Quakers under the lead of William Penn, encouraged by 
their success in West Jersey, purchased from his heirs their rights 
to East Jersey. It will give some idea of the progress already made 
to state that at this early period (1682) a smelting furnace and 
forge were in operation in New Jersey, making good iron, and that 
contemporary documents show that at the same date there were 
exported ‘‘great plenty of horses, beef, pork, pipe-staves, boards, 
bread, flour, wheat, barley, rye, Indian corn, butter, and cheese to 
Barbados, Jamaica, and other adjacent islands, as also to Portugal, 
Spain, the Canaries, &c.; whale oil, whale fins, beaver, mink, 
raccoon, and martin furs to England.” 

Towards the close of the 17th century the number of proprietors 
in the two provinces increased so much as to render good government 
impracticable in consequence of the discord arising from divergent 
interests and views. The evil became unendurable, and in 1702, by 
the general consent of the preprietors and people, the former, while 
retaining all their property pits, surrendered their right of govern- 
ment to the crown, by whom the two provinces were reunited, and 
placed under a governor appointed by the sovereign. With him 
were associated in the government twelve councillors selected by 
the crown, and twenty-four assemblymen selected by the freeholders. 
The sessions of the assembly were at the pleasure of the governor, 
and its acts subject to the deuble veto of governor and crown. 
The governor and council organized the courts of law, determined 
all salaries, and appointed all civil and military officers. 

The population of the two provinces at this period was probably 
a little more than 15,000. The great majority of the people were 
Quakers, Presbyterians, and Anabaptists; there were only two 
Church of England ministers in the province, and their followers 
were too few and poor to provide churches ; nevertheless the Church 
of England was now made the established church, and its support 
provided for. Liberty of conscience was permitted to all except 
Roman Catholics. Quakers were cligible to office. The governor 
enjoyed the right of presentation to ecclesiastical benefices. 

Lord Cornbury was the first governor appointed under the new 
arrangement, and the commission and instructions which he re- 
ceived, the chief points of which have just been given, formed the 
constitution and government of New Jersey until the declaration 
of independence, except that New York and New Jersey had the 
same governor until 1738, after which year each had its own 
governor, and in New Jersey the council became a separate branch 
of the legislature, the governor no longer participating in the 
debates. From the beginning of Cornbury’s administration to the 
Revolution the political history of the province consisted largely of 
violent contests between the assembly and the governor and his 
council, —the latter constantly striving te extend the prerogative 
and curb the power of the people, and the assembly maintaining a 
bold and able contest in defence of the principles of liberty. Not- 
withstanding the large proportion of Quakers among its early in- 
habitants, New Jersey never failed to furnish its just quota of men 
and money for the various American wars waged in the 18th 
century, and its contingent bore a most honourable part in the chief 
military events of that period. For the campaigns of 1711, 1739, 
1746, 1747, and 1748 the province supplied a battalion of 500 men. 
It was during these last campaigns that the name ‘‘ Jersey Blues,” 
in vogue since that time, was first applied to the Jersey troops from 
the colour of their uniform— blue faced with red, grey stockings, and 
buckskin breeches. They were described at the time as ‘‘ the like- 
liest well-set men who ever entered upon a campaign." When the 
French war of 1754 broke out Jersey again furnished a battalion of 
500 men ; of these one half were captured by Montcalm at Oswego, 
after a gallant resistance, and the remainder at the surrender of 
Fort William Henry. But the province at once made good the 
losses, and maintained as many as 1000 men in 1758, 1759, and 
1760, in which last year its contingent took part in the capture of 
Montreal. In 1761 and 1762 the contingent was 600 men, and 
again in 1764 for service against the Indians. " 

During the years immediately preceding the Revolution New 
Jersey took an active and leading part in all the discussions and 
measures growing out of the attempt of parliament to impose stamp 
duties and taxation upon the colonies without their consent. The 
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province was ably represented at the various meetings of the con- 
tinental congress preceding and leading to the war of the Revolution, 
and from the breaking out of hostilities bore more than its full 
share of the burdens necessary to bring the war to a successful con- 
clusion. The last provincial assembly was prorogued in December 
1775. The provincial congress, elected in accordance with the 
ordinance of the preceding congress, convened in June 1776, and 
on the 18th of July assumed the title of the ‘convention of the 
State of New Jersey.” An Act of Assembly of September 1777 sub- 
stituted the word ‘‘State” for the word “Colony” in all cases of 
writs, commissions, indictments, &c., &c. In the war New Jersey 
furnished to the ‘‘continental line” 10,726 men, besides large 
numbers of militia, and expended for war purposes, on account of 
the continental government, $5,342,770. Some very important 
and interesting operations of the war were conducted within the 
limits of the State; and from its peculiar position New Jersey 
suffered more from the evils of the war than any of the thirteen 
colonies, except perhaps South Carolina. In the whisky insur- 
rection of 1794 the State furnished more than 2000 militia, who 
under Governor Howell formed part of the army in Pennsylvania. 
In the war of 1812 it furnished nearly 7000 militia, and in the 
Mexican war three companies of regular infantry and a battalion of 
volunteers, At the breaking out of the civil war of 1861 the 
number of men' in the State available for military duty was 98,806; 
and during that war New Jersey organized and maintained 37 regi- 
ments of infantry, 3 regiments of cavalry, and 5 batteries. The 
national guard of the State now consists of 48 companies of infantry 
and 2 Gatling gun companies, numbering 3220 officers and men, 
thoroughly organized, drilled, and equipped for service. 

See Samuel Smith, History of the Colony of New Jersey to the year 1721, Bur- 
lington, 1765, republished 1877; Gordon, History of New Jersey to the Adoption 
of the Federal Constitution, Trenton, 1834; Mulford, Civit and Political History 
of New Jersey, Camden, 1848; Barber and Howe, ZJistorical Collections; New 
Jersey Archives, first series; Whitehead, Contributions to the Early History of 
Perth Amboy, New York, 1856, and Contributions to East Jersey History; Win- 
fieid, History of Hudson County; Hatfield, ZZstory of Elizabeth, New Jersey, 1868. 
For the geology, Cook, Geology of New Jersey, 1868; and Annual Reporis of the 
State Geologist of New Jersey. (G. B. M'C.) 


NEW JERUSALEM CHURCH. See SWEDENBORG. 

NEW LONDON, a city and port of entry of the United 
States, one of the shire towns of New London county, 
Connecticut, lies on the west bank of the Thames, about 3 
miles above its entrance into Long Island Sound. It is 
the southern terminus of the Central Vermont Railroad, 
and a station on the New York, New Haven, and Hartford 
and the New York, Providence, and Boston Railroads, 
whose trains cross the river by ferry. By rail it is 126 
miles from New York and 62 from Providence. Two 
lines of steamers ply daily to New York. The city is 
built on a declivity facing the south-east, and from the 
higher points enjoys fine views over Long Island Sound 
and the surrounding country. To the south lies Fort 
Trumbull, having 80 guns and room for 800 men, but 
too near the city to be a sufficient defence. At Groton 
Heights on the opposite bank, a small battery occupies 
the site of Fort Griswold, near which is a granite shaft, 
127 feet high, commemorating the massacre of its garrison 
by Arnold’s troops in 1781. As a fashionable summer 
resort, rivalling Newport, it is well provided both with 
private residences and public hotels. The city-hall, the 
county court-house, and-the custom-house are among the 
most conspicuous buildings. The harbour of New London, 
the best on Long Island Sound, and one of the best in 
the world, is 3 miles in extent, and has a depth of from 
4 to 7 fathoms; the: river is navigable also for 3 miles 
above the city. The granite wharf, built by the New 
London Northern (Central Vermont) Railroad, is 1125 
feet long, 220 feet wide at the river end, and 150 feet 
at the shore end. On the east side is a United States 
navy yard. Asa whale-fishery port New London was from 
1840 to 1857 second only to New Bedford. Since the 
decline of the whale fishery it has prosecuted the seal 
fishery (Alaska and New Shetland), and the cod and 
mackerel fisheries. A woollen mill, a cotton-gin factory, 
iron foundries, a fruit-canning establishment, and an ex- 
tensive cracker bakery are the chief manufacturing works 
in the city. The population was 8991 in 1850, 10,115 
in 1860, 9575 in 1870, and 10,537 in 1880. In 1645 
John Winthrop the younger settled on what was then 
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known as Pequot Harbour, and in 1658 the Connecticut 
assembly resolved that the “plantation” should bear the 
name of New London. During the Revolution the har- 
bour was the headquarters of the Connecticut privateer- 
ing fleet. In 1781 the city was captured by Benedict 
Arnold, and, together with Groton, was burned by accident 
or design. 

NEWMARKET, a market-town, partly in Cambridge 
and partly in Suffolk, and the seat of important races, is 
situated on the Cambridge and Bury branch of the Great 
Eastern Railway, 13 miles north-east of Cambridge and 60 
north by east of London. The parish church of Saint 
Mary, an old Gothic building of stone, was recently 
restored. Newmarket has been celebrated for its races 
from the time of James I. The house built for this 
monarch’s use during his visit to the races, and enlarged 
by Charles II., is now partly occupied by a Congregational 
chapel. The Beacon race-course at Newmarket is about 4 
miles long, and is the finest in the world. The town is 
the chief seat of the Jockey Club, and of the training 
establishments for races, more than 1000 horses generally 
occupying the stables at one time. Near the race-course 
is the Devil's Ditch, consisting of a ditch and mound 4 or 
5 miles long and 100 feet broad, with a slope of 50 feet 
on the south-west side. Roman remains have been found 
in the neighbourhood. The population of the urban 
sanitary district (740 acres) in 1871 was 4534, and in 1881 
it was 5093. 


NEW MEXICO, a Territory of the United States, is Plate IX. 


bounded on the N. by Colorado, on the E. by Texas and 
unorganized “public lands” adjacent to the Indian 
Territory, on the S. by Texas and Mexico, and on the W. 
by Arizona. It forms nearly a square, being about 335 
miles in width from east to west and 345 miles in length 
from north to south on the eastern border, which lengthens 
to 390 miles on the west. As formed originally by the 
Organic Act of 1850, the Territory embraced Arizona and 
southern Colorado. In 1854 the “Gadsden Purchase" 
from Mexico added a strip along the southern boundary. 
In 1863 Arizona was detached and made into a separate 
Territory, and in 1867 the portion of New Mexico north of 
the 37th parallel was added to Colorado, leaving the 
Territory with its present boundaries, and an area of 
122,460 square miles. 

Physical Features. —The whole area is elevated far above 
the ocean, the table-lands of the north being 6000 to 6500, 
those of the centre 5000, and those of the south about 
4000 feet above sea-level. The fall in the Rio Grande 
from the Colorado line to that of Mexico is about 3500 
feet. The whole except the eastern portion is traversed 
by mountains, passing from north to south, not continu- 
ously but in broken ranges, which, for convenience of 
description, may be divided into three parts. The main 
range of the Rocky Mountains enters the Territory from 
the north, the highest peaks being the Costilla (12,615 
feet), Taos, Mora (12,020), Truchas (13,150), and Baldy 
(12,661). This range disappears as a continuous chain 
near Glorieta. Running east from this as a kind of spur 
along the Colorado line are the Raton Mountains, the 
pass in which, south of Trinidad, is 7893 feet high. The 
railroad crosses this range through a tunnel. Commencing 
about 20 miles south of Santa Fé, and extending south- 
wards on the east side of the Rio Grande, is a broken 
range, known variously in localities from north to south as 
the Cerrillos, Placer, Sandia, Chilili, Manzana, Jumanes, 
Oscura, San Andres, and Organ Mountains —the last- 
named crossing into Mexico near El Paso. Nearer to the 
Rio Grande in Socorro county are the Fra Cristobal and 
Caballo Mountains. East of the above chain is a series of 
ranges, generally short, locally known as the Gallinas, 
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Jicarilla, Carrizo, Capitan, Sierra Blanca, Sacramento, 
Hueco, and Guadalupe Mountains. On the west of the 
Rio Grande another broken range runs south, commencing 
at the singularly conspicuous San Antonio mountain, close 
to the Colorado line, and known in its several parts as the 
Petaca, Valles, Nacimiento, Jemez, San Mateo, Ladrones, 
Oso, Madalena, Socorro, San Mateo (of Socorro), Black 
Range, Mimbres, and Florida Mountains, the latter extend- 
ing into Mexico. Still farther to the west, and near the 
Arizona boundary, yet another series of comparatively 
short ranges is found, consisting of the Carrizo, Tunicha, 
and Chusca Mountains, which constitute part of the “great 
continental divide” separating the waters flowing into the 
Gulf of Mexico from those running into the Pacific, and 
more to the south the Zuiii, Datil, San Francisco, Escudilla, 
Tulerosa, Luera, Mogollon, Diablo, Pinos Altos, Burro, 
Sarampion, Hacha, Perro, Animas, and Peloncillo Moun- 
tains. These mountains are seamed with great “ cajions,” 
which also penetrate the larger “mesas” or table-lands in 
various places, where in some way the covering of lava 
which is their usual protection has been removed. Between 
contiguous ranges or spurs of the same range are fre- 
quently found “parks” of great beauty and fertility. 
These specially abound in the western part of Colfax 
county. 

New Mexico, while generally requiring irrigation for its 
cultivation, is more fully provided with rivers than any of 
the other mining States or Territories. Its waters flow 
east to the Mississippi, south to the Gulf of Mexico, 
and west through the Colorado and Gila to the Gulf of 
California and the Pacific Ocean. The Rio Grande, called 
also the Rio Bravo del Norte, passes completely through 
the centre of the Territory from north to south. It receives 
many tributaries, the principal being the Santa Fé and 
Galisteo from the east, and the Chama, Jemez, Puerco, 
and Alamosa from the west. Its valley is of great fertility, 
and capable of supporting a large population. The north- 
eastern part of the Territory, including the greater part of 
the counties of Colfax, Mora, and San Miguel, is drained 
by the Canadian or Red River, which flows into the 
Arkansas. The branches of this stream are very numerous, 
the principal ones being the Cimarron, Mora, Concha, 
Pajarito, and Ute. The Pecos rises north-east of Santa Fé, 
and, flowing south, gives value to a vast belt of land, 
until it crosses the Texas line and finally joins the Rio 
Grande itself. Its valley is unsurpassed for fertility and 
agricultural worth. Among other streams, the Tecolote, 
Gallinas, Hondo, and Peiiasco are tributaries to it. In 
the north-west is the Rio San Juan, from which that 
whole section is called the “San Juan country.” It flows 
west to the Great Colorado, and has as its principal 
branches in New Mexico the Animas from the north and 
the Chaco from the south. In the central west are the 
headwaters of the Little Colorado, and in the south-west 
those of the Gila, with the Mimbres, which flows south 
into Mexico. 

Minerals.—In almost all parts of the Territory, except 
the pastoral plains, the precious metals are found, the 
mineral extending from the extreme north to the southern 
boundary. The eastern slope of the Rocky Mountains, in 
Colfax county, abounds in gold, and Elizabethtown, its 
chief village, was the scene of great mining prosperity a 
few years ago. The metal is found in “leads” as well 
as in extensive “placers.” On the opposite side of the 
range are both gold and silver, and a little farther south, 
near Picuris, are large deposits of copper. Travelling 
southwards we find various minerals of value in the 
mountains east of Santa Fé; and the Cerrillos mining 
district, about 20 miles south of the capital, presents a 
rich deposit of silver not as yet fully developed. Here 
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also are the famous turquoise mines, the largest in America, 
which played so important a part in the early history of 
the Territory. To the west in the Nacimiento region is a 
great body of copper. At the “Old Placers” and “ New 
Placers,” in the southern extremity of Santa Fé county, 
are inexhaustible supplies of placer gold, which were 
washed for many years by the rude methods of former 
times, but work here has been suspended pending the 
completion of extensive works now in progress which will 
provide a sufficient supply of water for large operations. 
The Manzana, Ladrone, and Madalena ranges, and, indeed, 
nearly all the mountains on both sides of the Rio Grande, 
contain rich mineral. Silver mines of great value are 
worked in the Socorro Mountains, directly west of the city 
of that name. The Black Range country is rich in silver 
and copper ; and the more recent discoveries on the Percha 
river and at Lake Valley promise to be of extraordinary 
richness and extent. The vicinity of White Oaks in 
Lincoln county is specially noted for its free gold, and the 
San Andres, Caballo, and Organ ranges abound in valuable 
ores. The greatest development has taken place in Grant 
county, whose “Santa Rita,” “ Hanover,” and other copper 
mines are well known; the vicinity of Silver City and 
Georgetown produce great quantities of silver, while the 
newer districts in the south-west, in the vicinity of 
Shakespeare and Lordsburg, are also rich in the last- 
mentioned metal. To the north of Silver City are the 
Mogollon Mountains, where valuable mineral deposits are 
found. The mines, especially those of silver, were exten- 
sively worked by the Spaniards down to the year 1680, 
when the revolt of the Pueblos, caused by the cruel 
slavery to which they were reduced in working for the 
precious metals, resulted in the filling up and conceal- 
ment of every mine in the country during the thirteen 
years of Pueblo control The shafts of these mines are 
frequently discovered. Development in recent times has 
been greatly retarded by Indian occupancy in some sections 
and their incursions into others; but now that these 
difficulties have ceased it is very rapidly progressing. 

Dituminous coal is found in inexhaustible quantities 
in very many sections of the Territory, notably near Raton 
in Colfax county, along the Galisteo river on the line of 
the Atlantic and Pacifie Railroad, and near the Chama 
river in the north-west. Anthracite coal of an exceedingly 
fine quality exists in largé amounts near Cerrillos station, 
being superior to many of the coals of Pennsylvania, and . 
by. far the best fuel thus far discovered west of the 
Mississippi river. Iron is found in many localities, but 
has not yet been worked, the more valuable metals 
monopolizing attention. Mica mines of large extent and 
excellent quality are at Petaca, Mora, near Nambé, and in 
other localities. Lead abounds in many sections carry- 
ing silver, and notably in the Cerrillos mines. Plumbago 
is found in Colfax county ; and cement of a very superior 
quality is made at Springer. Gypsum, fire-clay, and 
mineral paints are among the mineral resources of the 
Territory ; and marbles and other excellent building stones 
abound. 

Mineral springs of various kinds of great excellence are 
found in different localities. Prominent among them are 
the Las Vegas hot springs, the Ojo Caliente in Taos county, 
the Jemez hot springs, and the Hudson springs. These 
all have special medicinal qualities, and are of high 
temperature, the Ojo Caliente water being of 114^ and the 
Jemez 168°. There are also important springs south of El 
Rancho in Taos county and east of Santa Fé. 

Climate.—The climate is dry and the air clear through- 
out almost the entire year. The temperature at Santa Fé, 
which is considered to have the best climate in the Territory, 
is sometimes as low in the winter as at New York, but 
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the dryness of the atmosphere prevents the cold from 
being felt to anything like the same extent. The more 
southerly towns are of course warmer, not only on account 
of the difference in latitude, but also because of their 
decreased altitude.! The rainy season occupies about a 
month, varying in time from the middle of July to the 
middle of September, but even then a wholly cloudy day 
is seldom seen, the mornings being bright, with showers in 
the afternoon. The comparative death-rate from tubercular 
diseases in New Mexico is less than anywhere else in the 
United States, the proportions being—New England 25, 
Minnesota 14, Southern States 6, New Mexico 3.2 The 
average rainfall at Santa Fé for eight years (1874-81) 
was a little less than 144 inches, whereas the average at 
New York was 43, Boston 45, Philadelphia 44, Washington 
37, St Louis 42, and Savannah 48. The mean temperature 
was 481". The atmosphere is so clear and pure as to be 
proverbial. From the first characteristic arises the decep- 
tion as to distances so generally experienced by strangers ; 
and the second is evidenced by the fact that everywhere 
throughout the Territory the natives hang up their meat 
out-of-doors to dry, and use pieces of it as required, not 
the slightest taint arising from it during a series of 
months. 


Agriculture, dc. — The greater portion of New Mexico is pastoral, 
being unfitted for agriculture from lack of water for irrigation. 
Wherever there is sufficient water either in streams or springs to 
supply the wants of animals, the grass is amply sufficient to sup- 
port either cattle or sheep. The Territory abounds in the most 
nutritious grasses, which retain their virtues during the winter ; 
and the climate is such that shelter is not required other than that 
afforded by nature, in valleys and woods. ~The number of sheep 
is variously estimated from 7,000,060 to 10,000,000, and they are 
raised in every county. Within the past few years the breed has 
been much improved by the introduction of merino, Cotswold, and 
other fine-woolled varieties. The cattle business has reached 
enormous proportions within a few years, and is steadily advaneing 
in importance. The immense profits received have induced the 
investment of large amounts of eapital, and all the desirable 
ranches are being rapidly taken up and stoeked. The business is 
changing in its character in two ways. Large corporations are 
taking the place of small owners, and, instead of ranging over 
the plains, the cattle are now generally confined to tracts exelu- 
sively owned or occupied, and feneed. Colfax county alone is 
thought to contain nearly 100,000 head of cattle, and the number 
in the whole Territory is very large, and rapidly increasing. 

Agrieulture is mainly limited to the valleys. "Those of the Rio 
Grande, the Pecos, the Canadian, the San Juan, and their tribu- 
tarles, though generally narrow, contain large areas of arable land 
of extraordinary fertility. "They produce large erops of grain and 
of most kinds of vegetables, especially onions, beets, turnips, cab- 
bages, cauliflowers, &e. Potatoes suceced best in the mountainous 
regions. The Taos valley is an exceptionally fine wheat country, 
and before the advent of railroads supplied a great part of the Terri- 
tory with its flour. The Mora valley is also celebrated for its 
wheat. Itis as a fruit-producing region, however, that a large 
portion of the irrigated land in the Territory specially excels. The 
Rio Grande valley from Embudo to Mesilla is particularly adapted 
to this purpose. The area of fruit and vine culture is being yearly 
extended. Peaches, plums, and apricots come to great perfection 
in the north, and pears, apples, quinces, cherries, &c., as well as 
the stone fruits, thronghout the middle and southern sections. 
Grapes flourish from Bernalillo to El Paso, and in some favoured 
spots like La Joya farther north. The grape principally cultivated 
is the ‘‘ Mission,” which produces excellent wine. Hardy American 
varieties like the Concord will do well anywhere, and the less hardy 
European varieties, such as the White Muscat, Flamed Tokay, &c., 
succeed admirably in the vicinity of Las Cruces. The Pecos valley 
also produces fruit of extraordinary size and beauty. 

The supply of timber, especially of pine, is almost inexhaustible. 
ee ee ee eee 


! The elevations at some of the principal points are— Costilla, 
7774 feet; Tierra Amarilla, 7455; Glorieta, 7507; Santa Fé, 7044; 
Fort Wingate, 7037; Taos, 6950; Las Vegas, 6452; Fort Stanton, 5800; 
VERD 5104; Albuquerque, 4918; Socorro, 4655; Las Cruces, 

? The army statistics for six years lead to the same result, the ratio 
of deaths per 1000 from diseases of the respiratory organs being— west 
coast of Florida, 6:9; New York, 5:0; New England, 4:8; Great 
Lakes, 4:5; Texas coast, 4; western Texas, 3:0; East Florida, 2:3 7 
New Mexico, 1'3. 
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It exists in nearly all the hilly and mountainous parts of the 
Territory, but is of very superior quality as regards both height and 
straightness in the vicinity of Tierra Amarilla. Cedar abounds in 
mr localities, and the piiion makes an excellent fuel. Oak, 
maple, walnut, and ash are found toa more limited extent. The 
varieties of poplar commonly known as cottonwood and quaking 
aspen are the most common deciduous trees, and grow in almost all 
parts of the Territory. Several other native plants are proving of 
value. The Yucew of different varieties abounds,— Y. Jilamentesa, 
commonly called amole or soap-weed, covering immense, tracts. 
Experiments have recently been made with a view to utilizing the 
fibre of the large serrated variety abundant in the south in the 
manufacture of rope, and the smaller kinds in paper-making, as 
well as using the root in preparing a substitute for soap. These 
bid fair to make this very Som plant of large commercial 
value. The cañaigre has long been known to possess powerful tan- 
ning properties, and recent experiments by the department of 
agriculture and elsewhere have demonstrated its value as a substi- 
tute for bark and other agents. The plant grows wild over a large 
extent of country, and its importance in a district producing so 
many hides and skins can hardly be overestimated. 

Government and Administration. —The executive officers are a 

overnor and a seeretary. The higher judiciary consists of a chief 
Justice and two associates, each of whom presides over the courts in 
one district, all three sitting together as an appellate supreme court 
in January of each year. The legislature consists of a council of 
twelve members and a house of representatives of twenty-four, 
elected by counties biennially. The governor possesses the veto 
power. The territorial officials are a treasurer, auditor, attorney- 
general and two district attorneys, and an adjutant-general. in 
each county there are a probate judge, sheriff, and other local 
officers, the chief authority being vested in a board of county eom- 
missioners of three members elected by the people. The counties 
are divided into precincts, in each of which there is a justice of the 
peace and a eonstable. At present there are twelve counties in 
the Territory. Public education is in charge of a board of three 
school commissioners in each county. A tax of 1 per cent. is 
levied for the support of publie schools. Precincts may become 
independent school districts at their option. 

Popwlation.—'|he population of the Territory was 91,874 in 
1870 and 119,565 in 1880. Since that time it has steadily inereased. 
The eapital, Santa Fé, had 6635 inhabitants in 1880. 

History.—The first European that traversed the Territory was 
Cabeza de Vaca (Nuñez), the treasurer of the unfortunate expedition 
of Panfilo Narvaez to Florida, who, being cast ashore on the coast 
of Texas, crossed the continent with three companions, and after 
encountering infinite difficulties and dangers arrived at Spanish 
settlements near the Gulf of California. On the way he passed 
through a land of ‘‘fixed habitations," which were evidently the 
Pueblo towns, followed the Rio Grande for many miles, and on his 
return to civilization gave such an account of his travels that great 
interest was excited. In consequence, Coronado, the governor of 
New Galicia, sent Marcos de Niza, a Franeiscan monk, with Stephen, 
a negro who had been one of Vaca's companions, to reconnoitre the 
country. They penetrated as far as Zuñi, then called Cibola, where 
Stephen was killed; but Marcos made up for the lack of substantial 
suceess by the marvellous nature of the report he presented. The 
next year, 1540, Coronado himself headed an expedition of 300 
Spaniards and 800 Indians, and started from Culiacan on Easter 
Monday. He succeeded in finding Cibola, which he subjugated 
with the surrounding country, and then proeeeded to the province 
of Tiguex (on the Puerco river) After this expedition several 
friars at various times entered the eountry, establishing missions, 
often at the cost of their lives. Among them one of the most pro- 
minent was Agustin Ruiz, who was killed in 1581. Almost imme- 
diately after this came the expedition of Espejo, who was sent by 
the viceroy to protect the missions. The next expedition of note 
was that of Oñate, toward the close of the century, which carried a 
large number of additional colonists into the Territory. From this 
time the Spanish population increased rapidly, and mining was 
extensively engaged in, the natives being reduced to a virtual con- 
dition of slavery in the mines. In 1680 the Indians, who had 
long been on the verge of rebellion, revolted, and under the lead 
of Popé, a chief of large influence, marched on Santa Fé, and 
there besieged Governor Otermin and the Spanish army, who wero 
finally compelled to evacuate the town and retreat to El Paso. 
For thirteen years the Pueblos continued to control the country, 
defeating successive Spanish expeditions, until in 1693 Diego de 
Vargas, the new governor, succeeded in conquering them and a 
peace was made, one of the terms of which was that there should 
be no more slavery in the mines. In fact the Indians had filled 
up all the shafts in the meantime. For over a century afterwards 
little occurred to disturb the tranquillity of the Territory, except 
occasional wars with the surrounding savage tribes. In 1804 
Lieutenant Pike, exploring the head-waters of the Arkansas, by 
mistake camped on Mexican soil and was brought into Santa Fé 
and sent to Chihuahua as a prisoner. About this time the first 
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goods were brought across the plains to the New Mexican market, 

eing the commencement of the overland traffic of the Sante Fé 
“ Trail,” which increased yearly in importance until the railroads 
took the place of the ‘‘prairie schooner.” In 1820 Mexico became 
independent, and New Mexico began to be governed by political 
chiefs instead of Spanish ** Gobernadores.” 

By a change in the constitution in 1835, governors were 
gpypinted instead of elected, and Albino Perez was sent from 
Mexico as the new ruler. This excited much discontent, which 
was increased by the enactment of a new tax law two years later. 
About August 1, 1837, a revolutionary movement commenced in 
the north of the Territory among both Mexicans and Pueblos, hav- 
ing for its centre the town of Cañada or Santa Cruz. Governor 
Perez marched to meet the insurgents, but was deserted by nearly 
all his troops and compelled to fly, and was soon after overtaken 
and killed near Agua Fria. A number of other prominent officials 
were also killed; and on August 10 Jose Gonzalez, a Taos Indian, 
was installed as governor in the palace. General Manuel Armijo, 
who had held high positions before, raised troops at Albuquerque 
to suppress the revolt, and finally defeated the rebels at Caiiada. 
The Mexican Government confirmed his acts and appointed him 
governor, which office he held with some intermissions until the 
coming of an American army in 1846 under General Kearney, who 
marched from the Missouri and took possession of the Territory 
without bloodshed,—General Armijo retiring southwards, A pro- 
visional government was established by the Americans, and 
Charles Bent, an old resident, appointed governor, but he was 
killed in a revolt in January 1847. The treaty of Guadalupe 
Hidalgo made New Mexico a part of the United States, and by an 
Act of Congress of September 9, 1850, it was organized asa Territory 
with a regular government. Early in 1862 a Confederate arniy from 
Texas invaded the country and ocenpied Santa Fé, March 10; they 
were defeated, however, at Glorieta on March 28, and evaenated the 
capital April 8. The people of the Territory were commendably 
loyal, and supplied 6000 men to the Union army. 

The first rail was laid in New Mexico, November 30, 1878, by the 
Atchison, Topeka, and Santa Fé Railroad, which reached Las Vegas 
July 1, 1879, Santa Fé February 9, 1880, and connected with the 
Southern Pacific at Deming March 18, 1881. This, and the con- 
struction of the Denver and Rio Grande and the Atlantic and Pacific 
Railroads, have given a great impetus tothe Territory. (J. B. PR.) 

NEW MILLS, a township of Derbyshire, is situated at 
the confluence of the rivers Goyt and Kinder, on the 
borders of Cheshire, 8 miles south-east of Stockport and 7 
south-west of Glossop. Its ancient name was Bowden 
Middle Cale, and formerly it included seven hamlets, but 
about a century ago three of these were detached, and it 
now includes only those of Beard, Ollersett, Thornsett, and 
Whittle. The name New Mills was given to it from a 
corn-mill erected on the Kinder in the hamlet of Ollersett, 
and is now specially applied to the group of factories 
which have grown up round it. Formerly paper and cloth 
were the staple industries of the district, but now the 
inhabitants of the various hamlets are occupied chiefly in 
iron and brass foundries, cotton-mills, and print-works. 
A publie hall was erected in 1871, to which a lofty tower 
was added in 1875. There are almshouses and other 
charities. The population of the urban sanitary district 
(5200 acres) in 1881 was 6552. 

NEW ORKNEY. See New SouTR SHETLAND. 

NEW ORLEANS, a city of the United States, situated 
on the left bank of the Mississippi, 107 miles from its 
mouth, in that portion of the State of Louisiana which 
constitutes the river’s larger delta. This peculiar region 
is an irregular expanse of densely-wooded swamps, wide 
prairies, and sea-marshes, interlaced by innumerable lakes, 
streams, and bays, formed by the periodic overflows of the 
river upon the alluvium of its own deposit, and by remnants 
of the sea which this natural process of land-making has 
not yet conquered. It embraces the whole coast of 
Louisiana on its southern border, and, narrowing rapidly 
northward, presents a total area of some 20,000 square 
miles of land and water. Through this region the 
Mississippi, as in its southward course it reaches the 30th 
parallel of latitude, turns and runs tortuously eastward a 
few miles south of and parallel with a chain of these delta 
lakes—Lake Pontchartrain being the chief—which marks 
the course of the same river in prehistoric, but not 
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geologically remote, ages. At the 90th degree of longitude 
it bends abruptly southward, then as suddenly eastward 
again, then northward and again eastward, thus portioning 
off on the low, concave land, which is always highest at 
the river’s margin, a shallow basin rudely square in shape 
and not unlike the palm of one’s hand. This deep three- 
sided bend, some 9 miles in total length, is the harbour of 
New Orleans, and on the low tract walled in by the dyke 
or levée that lines its bank, and by a similar defence where 
Lake Pontchartrain, some 4 to 6 miles to the north- 
ward, shuts in the fourth side, lies New Orleans, the 
principal seaport of the Mississippi valley, and a city of 
216,000 inhabitants. 

The river at this point varies from 1500 to 3000 feet in 
width, and its broad channel often stretches almost from 
shore to shore, with a depth varying frequently at short 
intervals from 60 to more than 200 feet. Around the 
margins of this fine harbour a line of steamers and ship- 
ping extends for 7 [— 


season, from two to | 
five abreast, to the | TT : 
outer end of short, F - "RR, 
broad,  unsheltered i 
wooden wharves that 
rest on piles driven | 
firmlyintothe tenaci 
ous clay of the river’s | 
bed. The speed of}; 
the current reaches, 
in times of high 
water, a rate of 5 
milesanhour. Along 
the immediate front 
of the city’s principal commercial quarter, this current, 
losing some of its force by change of direction, deposits 
its alluvium in such quantities as to produce a constant 
encroachment of the shore upon the harbour. At its 
widest this new land, or batture, with wharves, streets, 
and warehouses following eagerly after it, has advanced 
nearly 1500 feet beyond the water-line of a century and 
a half ago. 

New Orleans is emphatically a commercial city. It was 
its commercial value as the southern gateway of the 
immense valley behind it, and as the key to the free 
navigation’ of that vast natural system of waterways of 
which the Mississippi is the great main artery that, upon 
the achievement of American national autonomy, gave a 
small, poor, and remote Franco-Spanish-American port its 
political importance, and in 1803 led to its purchase by 
the United States, and the purchase with it of the entire 
province of Louisiana, of which it was the capital in 
embryo; and it is almost solely as the dispenser of the 
products of this greatest agricultural valley in the world 
that New Orleans has grown from the wild and indolent 
little frontier town of 10,000 inhabitants it then was to 
the dimensions of a great city. Along its winding har- 
bour front one sees, in the season that follows the harvests 
of the south and west, the energies and activities of an 
exporting movement not excelled in volume or value on 
the American continent save by New York. The levée, the 
wharves, and the contiguous strects teem with strenuous life, 
and are gorged with the raw staples of the countries far 
and near that lie about the Mississippi and its greater and 
lesser tributaries,—sugar, molasses, rice, tobacco, Indian 
corn, pork, staves, whisky, wheat, oats, flour in immense 
quantities, and, over and above all else, nearly one-fourth of 
the world’s entire supply of cotton. All other movement 
is subsidiary or insignificant: the import trade is small; 
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manufactures are inconsiderable ; mining interests are 
almost unknown. There are no fisheries, no naval construc- 
tion, no large transit of immigrants, no notable Govern- 
ment establishments except a branch mint and the custom- 
house. There are no great educational and scientific 
institutions or important conservatories of art—only the 
promising germs of such ; no famous galleries or museums ; 
no noted monuments; in short, well-nigh none of that 
multiplicity of pursuits and opportunities that retains and 
multiplies rapidly a city’s wealth, and makes the inspiring 
tumult of metropolitan life. On any hand it requires but 
& step or two aside from the current of commercial move- 
ment to carry one into the bowery repose of a huge suburb 
rather than of a city, or, if of a city, a city of villas and 
cottages, of umbrageous gardens, intersected by 470 miles 
of unpaved streets shaded by forest trees, haunted by song 
birds, fragrant with a wealth of flowers that never fails a 
day in the year, and abundant, in season, with fruit—the 
fig the plum, the pomegranate, the orange. No other 


commercial domain and monopoly of John Law's scheme, so famed 
in history under the merited nickname of the Mississippi Bubble. 
The names remaining in vogue in that part of the city still distin- 
guished as the **vieux carré," or ‘‘old French quarter," continue 
to preserve an interesting record of these humble beginnings. The 
memory of French Bourbon dominion is retained in the titles, and 
in the foreign aspect as well, of Toulonse, and Orleans, and Du 
Maine, and Conti, and Bourbon, and Dauphiné, and Chartres 
Streets; while even more distinctly the Bourbon of Spain has 
superimposed his impress on frequent stuccoed wall and iron lattice, 
huge locks and hinges, arches and gratings, balconies, jalousies, 
corrugated roofs of tiles, dim corridors, cool pavements, and inner 
courts brightened with parterres, urns, and basins, statues half hid 
in roses and vines, and sound of trickling water. There are streets 
named from his governors, too:—Unzaga, Galvez, Miro, Salcedo, 
Casa Calvo, Carondelet, and the Baron Carondelet's Baronne. The 
moated and palisaded boundaries constructed in wild and unsafe 
days are indicated by the wide, tree-planted, and grassy avenues 
named respectively from the Canal, the Rampart, and the Esplanade 
that lay along their course; and the old parade ground in the midst 
of the early town’s river front, now laid off in flower-beds, white- 
shelled walks, and shaven shrubbery, and known as Jackson 
Square, still retains, with that official title, its older name of the 
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large city in America is so laid open to the sunshine and 
the air. Neither St Louis, nor Chicago, nor Philadelphia, 
nor New York covers so large a site as New Orleans, whose 
inhabitants, considerably under a quarter of a million in 
number, have spread out their town over an area of 155 
square miles.! 


New Orleans is exceptionally interesting among cities of the 
United States for the picturesqueness of its older sections, and the 
language, tastes, and customs of a large portion of its people. Its 
history is comparatively short; but it is as sombre and unique as 
the dark, wet cypress forest draped in long, pendent Spanish moss 
that once occupied its site, and which still encircles its low horizon. 
It was founded in 1718 by Jean Baptiste Lemoyne de Bienville, a 
Freneh Canadian, governor of the French colony which nineteen 
years earlier had been planted by his brother D'Iberville on the 
neighbouring shores of the Gulf, along the eastern margin of the 
Bay of Biloxi. A few years after its founding, and while it was 
still but little more than a squalid M id ef deported galley-slaves, 
trappers, and gold hunters, it was made the capital of that vast 
Louisiana which loosely comprised the whole Mississippi valley to 
Canada on the north and without boundary on the west, under the 
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Place d'Armes. In this quaint, sunny, and dusty old garden, 
surrounded by an unconscious picturesqueness of architecture not 
seen elsewhere in Ameriea save in one or two remote nooks, by 
the old cabildo and calaboza, the court-honse (once the presbytery 
of Capuchin friars) the cathedral of St Louis, and the long row 
of red shops shaded by broad verandas in the streets of St Peter 
and St Ann,—in this square is commemorated nearly every event 
in the colonial history of Louisiana. Here in early days were 
landed those car of French girls supplied each with a chest of 
clothing by the king, and proudly famed long afterward by their 
numerous and prosperous descendants as the ‘‘filles àla cassette "— 
the girls with trünks. Here from 1729 to 1739 rallied these motley 
atherings of men—white, red, and black—in the buckskin and 
kors of the wilderness, the gay colours, gold braid, and ruffles 
of royal uniforms, and the black nakedness of slavery, that with 
varying success made ten years’ war against Natchez, Yazoo, 
Choctaw, and Chickasaw savages. Here in 1765 the people 
welcomed with tears and open arms their exiled brethrén from far 


1 This has not been entirely within the boundaries already described. 
A modern part of the city, of some extent, lies on the right bank of 
the harbour, opposite these older portions that occupy the river front 
where it turns from north to east. 
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Aeadia, as thirty-six years before on the same spot they had 
received the women and children of Fort Rosalie (Natchez), 
recaptured from the hands of the savages who had massacred their 
husbands and fathers. Here in 1768, the town being then a place 
of about 3200 souls, the people within the walls and from the farms 
and plantations of the surrounding ‘delta mustered under arms 
almost to a man, repudiated the cession of Louisiana to Spain, 
and compelled the holder of the Spanish king’s commission 
to leave their town and return to Havana. Here again, in the 
following year, Don Alexandro O'Reilly landed from a fleet of 
twenty-four vessels with 2600 Spanish troops and fifty pieces of 
artillery, and restored the Spanish power by mere terror of such an 
overwhelming force. Here stood under Spanish sentence and fell 
under a volley of Spanish musketry the leaders in this the first 
attempt made in America to overthrow by force of arms the 
dominion of a European sovereign. It was here, again, that in 
1779 the brilliant young Spanish governor Galvez, laying before 
the people the proposal to head them in defence of their homes, 
and intending to lead them against the neighbouring British posts 
along the shores of the Mississippi and the Gulf of Mexico east 
of it, was answered by their acclamations, and was followed to 
repeated and uninterrupted victory. Here, when in 1788 and 
1794 the heart of the frail wooden town was plucked out by fire, 
the houseless sufferers covered the rank sward with booths and 
tents until that Spanish-American architecture could rise out of the 
ashes whose brick and stueco and coloured limewashes, and flowery 
inner courts seen through covered carriage-ways, and overhanging 
baleonies, and confusion of heights and breadths and shapes, with 
here and there a palm tree lifting its stately top among them, heavy 
with yellow dates, still offer to the eye a moss-grown and crumbling 
picture whose variety and poetry tempts description to repeat itself. 

On the 30th of November 1803, in the council hall of the old 
cabildo that still overlooks the square, the aged governor Salcedo 
handed the keys of the city back to the representatives of the 
French Government, the marquis of Casa Calvo declared the people 
of Louisiana absolved from their allegiance to the Spanish king, 
and on the flagstaff in the open plaza the yellow flag of Spain came 
down and the tricolor of France arose in its place. And here, at 
length, only twenty days afterward, with similar ceremonies, the 
keys of the city passed trom the hands of the French colonial prefect 
to those of the commissioners for the United States, and through 
their tears the creoles saw the ensign of the French republie sink 
and the American flag unfurl over what is to-day, as it was then, the 
least American of all the cities within the bounds of the American 
States. A bronze equestrian statue of Andrew Jackson stands in 
the middle of the ground on the spot where, in January 1815, when 
he had driven back to its ships from the plains just below the city 
the bleeding remnant of a formidable Dritish invasion, he passed, 
amid all the evidences of joy that a delivered city could display— 
cheers and salvos and rolling drums, arms and banners and maidens’ 
garlands—under an arch of triumph and into the cathedral, and so 
onward in later years to the highest seat in the nation. 

At the time (1803) when New Orleans with its 10,000 inhabi- 
tants, mostly French creoles and their slaves, passed into the 
political bond of the United States, the prospect of its future com- 
mercial greatness was not only appreciated but was exaggerated 
even by the most sagacious minds; for they regarded it in the 
light of its remarkable gecgraphical position, and of those stirrings 
of revolution which were beginning to promise the birth of other 
republies round about the broad circuit of the Mexican Gulf, with 
maritime powers and commercial energies that must give the 
position of New Orleans an inestimable value. But, as the future 
gradually unfolded, on the one hand tho provinces that did throw 
off the Spanish yoke failed persistently to establish internal peace 
and stability or obtain the confidence of the commercial world, and 
on the other hand the invention of railway transit revolutionized 
commerce itself and turned its courses across the natural highways 
and barriers of the continent; and when, moreover, the pestilence 
of yellow fever, the plague of the Gulf, made New Orleans one of 
its most famons ambuseades, and the provineialism and lethargy 
of an isolated and indolent civilization allowed this last unfortu- 
nate condition to remain uncorrected, the limitations to the city's 
commercial grandeur were distinctly drawn around it, and a port 
that had promised to become one of the greatest in the world 
hecame, even while it was expanding to metropolitan dimensions, 
a monument of golden possibilities dwarfed by unforescen and over- 
powering disadvantages. 

New Orleans held its highest place on the comparative scale of 
cities in the United States when, by the census of 1840, only New 
York, Philadelphia, and Daltimore were greater in population. In 
the decade that followed, these cities left it far behind and others 
overtook it and passed it by. In the second decade after the 
junction of the great west and the Atlantic seaboard by canals and 
railways many other conditions camo in to the great disadvantage 
of New Orleans. The development of the carrying trade on the 
lakes of the far north, the adoption by the world’s maritime trade 
of ships and steamers drawing too much water to pass the bars at 
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the mouth of the Mississippi, and in the city the riot made by 
death, which in three years (1853-55) from a population diminished 
by flight to barely 145,000 carried off over 35,000 persons, —these 
things and others combined to impede the town’s progress at a 
period when the growth of American cities was a marvel of tho 
times, and to reduce her comparative importance in population, 
wealth, enlightenment, and architectural dignity. 

However, tnrning from these comparisons and contrasting the 
city only with itself, we see the trading post described by the 
priest-chronieler Charlevoix in 1721 as a place of a hundred 
wretched hovels in a malarious wet thicket of willows and dwarf 
palmettos, infested by serpents and alligators, changed in 1860 to 
a metropolis whose exports, imports, and domestic receipts aggre- 
gated $324,000,000. In that year the election of a president from 
the Republiean party was made the occasion of acts that led to war 
between the Northern and Southern States of the Union. The 
commerce of New Orleans experienced an early paralysis: the port 
was soon blockaded by the United States navy; the city fell into 
the hands of tho Federal forces; and its aggrandizement suffered a 
recoil from which it has taken nearly a quarter of a century 
to recover. Only in the present year (1883) will its total commerce 
again distinctly reach the magnitude it enjoyed in 1860. Its wealth 
in 1882 was $112,000,000. In the present year it is closely esti- 
mated that 2,000,000 bales of cotton will be received across its 
levee for shipment to the world’s markets. It appears highly prob- 
able that those drawbacks which have been enumerated have at 
length expended their power, and that New Orleans now looks out 
npon a future of more genuine promise than ever before. A system 
of jetties at the mouth of the Mississippi, built by the distinguished 
engineer Eads in 1879, has opened the city’s deep and spacious 
harbour to the largest ocean craft. Lines of steamers to the great 
ports of Europe are replacing with their great carrying capacity the 
light tonnage of other days. An active sanitary system, which 
grows every year better, gives reasonable promise of immunity from 
the deadly epidemies of former years; street paving has recom- 
menced; the inadequate and superficial drainage is being improved, 
under the direction of a sanitary association auxiliary to the board of 
health, a diligent house-to-house inspection is being performed, and 
the open gutters that are in all the streets are daily flushed during 
the warm months with water thrown into them by powerful pumps 
at the river front. The annual mortality-rate of the three years 
1879 to 1881 averaged 26:52 per 1000. "The old spirit of depend- 
ence upon natural advantages which once deluded the people of the 
city is yielding to a more energetic acceptance of the principles of 
modern eommerce, and railway connexions, near and remote, aro 
increasing year by year. The immense increase of population and 
produets in that wide south-west that stretches out beyond to the 
Mexican border offers new accessions of commercial tribute. 
Mexico holds out fair assurance of a new era of political order and 
material development; and within the city’s immediate bounds 
both the convictions of her citizens and the movement of capital are 
recognizing theoretically and practically the necessity and advan- 
tage of manufactures. About ten million dollars are at present 
invested in this direction, and the aggregate is steadily growing. 

Within the last two years (1882-83) a new impulse towards archi- 
tectural improvement has shown itself, and several edifices of com- 
paratively imposing character have been erected. Chief among 
them is the new Cotton Exchange. The small publie sqnares hero 
and there in the city have been laid out in lawns and adorned with 
fountains ; but, as long as the great body of the people is not sub- 
jected to the discomforts of pent-up living, the larger reservations of 
ground intended for public parks are likely to remain as they are, 
unimproved. Suburban pleasure resorts are few, the principal 
being two waterside one of moderate pretension on the neigh- 
bouring margin of Lake Ponchartrain. 

The ereoles of New Orleans and the surrounding delta are a hand- 
some, graceful, intelligent race, of a decidedly Gallie type, though 
softened in features, speech, and carriage, and somewhat relaxed in 
physical and mental energies by the enervating influences that blow 
from the West Indies and the Spanish Main. Their better class 
does not offer to the eye that unpleasing evidence of gross admixture 
of race which distinguishes those Latin-American communities 
around the borders of the adjacent seas; and the name they have 
borrowed from those regions does not necessarily imply, any more 
than it excludes, a departure from a pure double line of Latin descent. 
They are brave, proud, courteous, slow to offend, quick to resent, 
gay, fond of pomp, and display an ardent relish for pageantries of 
such childish sort as offers a strong hint of their Spanish-American 
relationship. They are very musical, yet not, as a class, highly 
trained in music, have some love of the fine arts, but are little 
acquainted with or interested in its modern developments, and are 
comparatively unproductive of art work. The famous carnival dis- 
plays of New Orleans are participated in largely by the * 4meriea in," 
t.e., the Anglo-American ; but they mark one of the victories of 
Spanish-American over North-Ameriean tastes, and probably owe 
mainly to the '* Americain” their pretentious dignity and to the 
creole their more legitimate harlequin frivolity. Out of the simple 
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idea of masked revelry in the open streets, as borrowed from the 
great Italian cities, the American bent for organization appears to 
have developed, by a natural gori, the costly fashion of gor- 
geous torch-lighted processions of elaborately equipped masques in 
tableaux drawn on immense ears by teams of caparisoned mules, and 
combining to illustrate in a symmetrieal whole some theme chosen 
from the great faiths or literatures of history. This carnival has 
grown to last two or three days, during which time its extrava- 
gances quite engross publie attention with an elaborate mock- 
restoration of the gaudiest Oriental and feudal European life and 
times; the daily press shows long lists of names of citizens knighted 
or invested with imaginary dukedoms (at a fixed price); and many 
thousands of visitors from all parts of America come, or tarry, 
yearly to see these laborious pomps. 

'The first settlers of New Orleans were such men as colonies in 
Ameriea were generaly made of when planted by royal com- 
mercial enterprise, and such wives as could be gathered hap-hazard 
from the ranks of Indian allies, Afriean slave cargoes, and the 
inmates of Freneh houses of correction. As time passed, gentler 
and often better blood was infused by the advent of the filles à la 
cassette, by vietims of lettres-de-cachet, by the cadets of noble 
families, holding land grants or military commissions, by Spanish 
officials glad to strengthen their influence in the colony through 
matrimonial alliances, and by royalists fleeing the terrors of the 
French Revolution. The creole civilization that grew from these 
sources acquired two of its strongest charaeteristies from the facts, 
first that it developed under the evil reigns of French and Spanish 
Bourbons, and second that it was founded on the system of African 
slavery. The influences of the climate and landscape were such as 
to emphasize rather than counteract the effects of these conditions; 
and, when in the year 1809 Napoleon’s wars eaused an exodus of 
West Indian creoles into New Orleans that immediately doubled the 
town’s population, the place naturally and easily became the one 
stronghold of Latin-American ideas in the United States, a harbour 
of contrabandists, Guadeloupian pirates, and Spanish-American 
revolutionists and filibusters. Under the glacier-like pressure of 
Anglo-American immigration, capital, enterprise, and education, 
this creole civilization has slowly and with stubborn reluctance 
yielded ground, and is at length fairly beginning to amalgamate 
with the better social system of the American nation. And yet 
the creole has stamped his initials upon well-nigh every aspect in 
the life of the city that has broat aed out so widely on every side 
of his antique town. Some effect, of course, is attributable to 
those natura! surroundings that have so qualified the ereole's own 
Gallic energies. Between the two influences the whole life of the 
plaee shows an apathy of desire, a langour of performance, and an 
intoleranee of all sorts of rigour, that makes it unlike those sister 
cities from which it is poa both by the entire breadth and by 
the peculiar sentiment of that great belt of States which still dis- 
tinguishes itself, more proudly than profitably, as the South. 

Churches, both Catholic and Protestant, are very numerous in 
New Orleans, though not generally fine or imposing. St Patrick's, 
however, has a majestic tower; the First Presbyterian chureh, in 
Lafayette Square, is a tasteful Gothic strueture; and the cathedral 
of St Louis, the church of the Immaculate Conception, in Baronne 
Street, and some others have handsome interiors. "The number of 
private charitable institutions is also large, and their management 
excellent. Those under municipal control are not nearly so good, 
but are improving. The system of public education is a large and 
excellent one deserving much praise. It embraces the youth both 
of the white and of the black and mulatto populations, is carried 
up through a full high-school grade, and is steadily improving. 
The poliee foree is small, ill-paid, and inefficient, and the whole 
police system dilapidated and bad. 

The coloured population, notwithstanding the presence among 
it of that noted free quadroon class which has enjoyed a certain 
legal freedom for many generations, has not greatly improved since 
the date of emancipation. A conventional system of caste cuts 
them off from the stimulating hope of attaining social rank, and 
confines them closely to servile employments. The probability 
seems to be that their decided elevation must wait upon their 
acquisition of material wealth, an achievement which the con- 
ditions mentioned and some inherent deficiencies of the race tend to 
make extremely difficult. Besides the large Anglo-Ameriean and 
creole populations, there are in New Orleans weighty fractions of 
Irish and Germans and an appreciable number of Italians, Sicilians, 
and Spaniards. The Babel of tongues in the ‘French Market " 
immediately below Jackson Square and at the ‘‘Picayuné Tier" 
just adjacent is famed as far as the city of which it is a feature. 
Another noted feature of New Orleans is its cemeteries. Owing to 
the undrained condition of the subsoil, burials are made entirely 
above ground, in tombs of stuecoed brick and of granite and marble. 
Some of these are very elegant and costly, and many of the burial- 
grounds, with their long alleys of these tombs of diverse designs 
deeply shaded by avenues of cedars and the Magnolia grandiflora, 
possess a severe but emphatic beauty. 

The climate is not marked by extremes of heat or cold. Tke 
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wide reaches of water and wet lands that lie about the city on every 
side temper all airs, and the thermometer rarely passes above 95° or 
below 27° F. The consequent humidity of the atmosphere, however, 
gives the climate an enervating quality and an apparent warmth 
and cold beyond the actual temperature. It is rarely invigorat- 
ing, and during the long summer between June and Oetober is 
distinctly though not severely debilitating ; but in the absonce 
of epidemic yellow fever, whose visitations are becoming more 
and more infrequent, there is no **sickly season”; and those who 
visit the city between the months of November and June, the term 
in which the commercial movement is at its height, may enjoy from 
its beginning to its end the delights and beauties of a redundant 
spring time, and find easy entrance into the social gaieties of a 
high-spirited pleasure-loving people. (G. W. C.) 
NEW PLYMOUTH, a seaport on the west coast of the 
North Island of New Zealand, is situated about 90 miles 
to the north-eastward of Cape Egmont, in 39° 4’ S. lat. 
and 174° 5’ E. long. It is the capital of the provincial dis- 
trict of Taranaki. The position of the town is picturesque, 
sloping to the ocean in front, and with a background of 
forest surmounted by the snow-clad cone of Mount Egmont 
(8000 feet). "The settlement was founded in 1841 by the 
Plymouth Company under the auspices of the New Zealand 
Company, and chiefly consisted of emigrants from Devon- 
shire and Cornwall The railway to Wellington is rapidly 
approaching completion. The town has a hospital, several 
places of worship, and manufactories for coach-building 
and painting, for furniture, for rope and twine, for tan- 
ning, and for making brick, tile, and pottery. On the beach 
at New Plymouth there are extensive deposits of ironsand. 
New Plymouth returns one inember to the house of repre- 
sentatives, and is à borough with an elective mayor and 
municipal council. The population in 1883 was about 4000. 
NEWPORT, a municipal and parliamentary borough of 
Hampshire, and the county town of the Isle of Wight, is 
situated near the centre of the island, at the head of the 
navigation of the Medina river, about 7 miles from the 
sea at Cowes. Three separate railway lines connect it 
with Cowes, Ryde, and Ventnor. On account of its 
central position Newport has since the decay of the more 
ancient town of Carisbrooke absorbed the principal trade 
of the island. The church of St Thomas of Canterbury, 
rebuilt in 1854 in the Decorated style, contains many 
interesting old monuments; and one by Marochetti to 
the princess Elizabeth, daughter of Charles L, has been 
erected by Queen Victoria. Carisbrooke castle is about a 
mile from the town, and Parkhurst barracks are in the 
immediate neighbourhood. The guildhall, erected in 1816 
from the designs of Nash, includes the town-hall in the 
upper story with the market-place below. The grammar 
school (the scene of the negotiations between Charles I. 
and the Parliament) was founded in 1612, and there is a 
blue-coat school for girls founded in 1761. A consider- 
able trade is carried on in timber, malt, wheat, and flour; 
and Newport is the commercial centre whence the smaller 
towns of the island are supplied. The boundary of the 
borough of Newport was defined and extended by the 
Newport Borough Act, 1876. The population of the 
municipal borough (area 501 acres) in 188] was 9357, 
and of the parliamentary borough (area 410 acres) 9144. 


When the lordship of the Isle of Wight passed from the lords of 
Carisbrooke to Edward I., Newport began to supersede Carisbrooke 
as the chief town of the island. Camden speaks of it as the 
principal seaport of the island, ‘‘in times past Medena and Novus 
Burgus de Meden,” that is, the new borough of Medina. In the 23d 
of Edward I. it sent two members to parliament, but not again till 
the 27th of Elizabeth, from which time it enjoyed the privilege 
without interruption until 1867, when the number of members was 
reduced to one. The borough was incorporated by James I. 


NEWPORT, a seaport, market-town, and municipal and 
parliamentary borough of Monmouthshire, is situated on 
the right bank of the Usk, about 4 miles from its confluence 
with the Bristol Channel, and 12 miles north-east from 
Cardiff. On the east, north, and west it is finely sheltered 
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by a line of lofty hills, and the neighbouring scenery is 
picturesque; but the town is chiefly composed of a mean 
class of houses, although there are many good villas in the 
suburbs. The old parish church of St Woollos is one of 
the most curious churches in England. Originally it con- 
sisted only of the present nave,—a fine specimen of grand 
though perfectly unadorned Romanesque architecture ; 
but a massive square tower (of the time of Henry III.) 
and a chancel were subsequently added ; a large western | 
lady-chapel is interposed between the nave and the tower. 
The old castle, built about 1130 by Robert earl of Glou- 
cester, was a very extensive structure in the Late Perpen- 
dicular. The two towers and the main central mass still 
remain; a portion has been converted into a brewery. 
The old monastery of Friars Preachers (Dominicans or 
Black Friars) has been entirely rebuilt, and is occupied as 
a private residence. The other principal public buildings 
are the spacious Victoria Hall, the Albert Hall, the new 
town-hall, the market-house, the custom-house, the union 
workhouse, the infirmary, and the free library and school 
of art. Newport owes its rapid increase to its situation 
on a deep and spacious tidal river, which renders it a con- 
venient outlet for the trade of a very rich mineral district. 
It is now supplied with very extensive docks and wharves, 
to which steamers of the largest size can have access at all 
tides. The old dock of 44 acres, opened in 1842, received 
in 1858 an addition of 7$ acres; and in 1875 the new 
Alexandra dock of 25 acres was opened, land being re- 
tained surrounding it to the extent of 400 acres, available 
for the construction of wharves and warehouses, and for 
extension of the dock area. There is regular steam com- 
munication with Bristol, Liverpool, and Ireland. In 1882 
the number of vessels in the foreign and colonial trade that 
entered the port was 1656 of 734,264 tons, the number 
that cleared 2143 of 1,078,245 tons. In the same year 
there entered in the coasting trade 8020 vessels of 1,048,626 
tons, and cleared 7667 vessels of 700,500 tons. The town 
possesses large iron foundries and engineering works, and 
among the other industries the principal are the manufac- 
ture of waggons and wheels, patent nails, bolts, and wire. 
The manufacture of steel in the district is rapidly increasing. 
Shipbuilding was formerly carried on to a large extent. 
The building of iron ships has recently been commenced 
by several firms. The population of the municipal borough, 
which in 1801 was only 1135, had increased in 1831 to 
7062, in 1851 to 20,279, in 1871 to 27,069, and in 1881 
to 35,313. The population of the parliamentary borough 
(area 1690 acres) in 1881 was 38,427. 

Newport is called Novus Burgus by Giraldus Cambrensis to dis- 
tinguish it from the old Roman city of Caerleon about 3 miles 
distant. The town is nowhere mentioned in history before the 
beginning of the 10th century. Tradition states that Ethelfleda 
was killed at a great battle at Castell Newydd (Newport) but 
according to another account the Saxon sovereign slain was 
Ethelfred. The town received its first charter from Edward II. 
It is included in the Monmouth parliamentary district of boroughs. 

NEWPORT, a city of the United States, capital of 
Campbell county, Kentucky, lies on the south bank of the 
Ohio river, opposite Cincinnati, and separated from 
Covington by the Licking river. With the larger city it 
is connected by a road-and-railway pier bridge, and with 
the lesser by a suspension bridge partly used by a street 
railway.  Practically both Newport and Covington are 
residental suburbs of Cincinnati, but in the matter of; 
population (20,433 in 1880) Newport ranks third among 
the cities in the State. The local manufactories comprise 
rolling-mills, steel-works, iron foundries, watch-case fac- 
tories, and stove factories. For many years a small 
garrison of United States soldiers has been stationed here. 
The first settlement dates from 1791. 

NEWPORT a city of the United States, one of the | 
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capitals of the State of Rhode Island, and among the most 
fashionable of American watering-places, is situated on the 
west coast of the island from which the State derives its 
name, on the isthmus of the southern peninsula. By rail 
it is 19 miles south-south-west of Fall River, and by steamer 
162 miles from New York. In front lies an excellent 
harbour opening into Narragansett Bay, with a ‘fine 
anchorage in 30 feet of water between Fort Adams (a 
military post of great importance) and Goat Island (head- 
quarters of the torpedo division of the United States navy), 
and allowing vessels of 18 feet draught to reach the piers 
at low water. But it is rather the attractions of the east 
and south coast that have made the fortunes of the modern 
city :—First or Easton's Beach, one of the safest for surf- 
bathing; Second or Sachuest Beach, exposed to heavier 
breakers; Third Beach, more secluded than either; the 
Hanging Rocks, where Berkeley is said to have composed 
his Minute Philosopher; Lily Pond Beach; and the 
Spouting Cave, where the water dashes through a hole in 

These and other 
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1. Redwood Library. | 3. Trinity Church. 
2. Touro Park. 4. State-House, 


points of interest are connected with the city by avenues 
and drives, many of which are lined in whole or in part 
with villas and cottages; and in fact Newport as a 
watering-place may be said to comprise the whole of the 
southern peninsula. In its narrower limits as a city it is 
a place of no small interest. In Washington Square, the 
central point of the old town, stand the State-house (dating 
from 1742), the city-hall (1763), and the opera-house 
(1867). ‘Trinity Church has an organ presented by 
Bishop (then Dean) Berkeley, and the first Baptist church 
dates from 1638. The synagogue, founded in 1762, is 
the oldest in the United States; it is still used, though 
there are few Jews in Newport, endowments for keeping 
it in repair and maintaining services having been left by 
the brothers Abraham and Judah Touro, the latter of 
whom also gave the city $10,000 towards the purchase of 
Touro Park. The Jewish cemetery is the subject of one of 
Longfellow's best pieces. Redwood Library, established 
in 1747, has 27,000 volumes; and there is a free people’s 
library with 15,000. Besides the bronze statue of Com- 
modore M. C. Perry, of Japanese fame, Touro Park con- 
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tains an old tower, supported on round arches, which has 
been one of the greatest antiquarian puzzles in thé 
United States—some considering it a monument of the 
Norsemen who visited America before Columbus, and 
others maintaining that it is only an old windmill dating 
from the 17th century. At one time, previous to the 
War of Independence, Newport was the seat of great com- 
mercial activity, but it now holds a very secondary posi- 
tion both in trade and manufacturing industry. Its ex- 
ports and imports in 1882 made a total of only $17,513; 
and one or two cotton-mills and a brass foundry are 
almost its only public works. The population of the city 
was 12,521 in 1870, and 15,693 in 1880. 

The harbour of Newport was visited by Verezzani in 1524, and 
the first settlement was made in 1639 by a party under the lead of 
William Coddington. Rapidly increasing from 4640 inhabitants in 
1730 to 12,000 in 1774, the town soon took rank immediately after 
Boston in the matter of trade. But it suffered severely during the 
Revolution, being occupied by the British forces from 1776 to 
1779, and on their evacuation having its wharves and fortifications 
flestroyed and its library and records carried off. In 1788 Brissot 
de Warville found houses falling to ruin and grass growing in the 
public square, and its inhabitants were at that time Jess than 6000. 
During the first half of this century the recovery of the city was 
comparatively slow. 

NEW PROVIDENCE. See BAHAMAS. 

NEW ROSS, a market-town and parliamentary borough 
of Leinster, Ireland, partly in Wexford and partly in 
Kilkenny, is situated on the acclivity of a hill on the east 
bank of the Barrow, 2 miles below its junction with the 
Nore, 85 miles south-south-west of Dublin and 24 west- 
north-west of Wexford. The Barrow is crossed by an iron 
bridge, erected at a cost of £50,000, with a swivel pillar in 
the centre on which a portion of the bridge is turned to 
admit the passage of vessels. The principal buildings are 
the tholsel surmounted by turret with clock, the court- 
house, the fever hospital, Trinity hospital, and the poor- 
house. There is a brisk trade by means of the Barrow, 
the principal exports being grain, flour, butter, bacon, and 
wool, In 1882 the number of vessels that entered the 
port was 1670 of 260,578 tons, the number that cleared 
1635 of 281,101 tons. There is inland communication for 
ships by the Nore to Inistiogue, and by the Barrow to St 
Mullins, while barges can proceed as far as Athy, where 
the Barrow joins the Grand Canal. New Ross possesses 
breweries and tanyards. There is a salmon fishery above 
and below the town. The population of New Ross in 1871 
was 6772, and in 1881 it was 6626. 

It is stated that St Abban built the abbey of Rossmactreoin, 
whieh gave rise to an ancient city formerly called Rossglas. 
According to Camden, New Ross was founded by Isabella, daughter 
of Strongbow and consort of William le Mareschal, afterwards Earl 
Pembroke. A charter was granted to it by Roger Bigod in the 
reign of Edward I., which was extended by James I. and James II. 
From 1374 it enjoyed the privilege of returning two members to 
parliament, but at the Union the number was reduced to one. 
In 1269 the town was surrounded by walls. The fortresses were dis- 
mantled by Cromwell, but some of their remains are stil] extant. 

NEWRY, a seaport, market-town, and parliamentary 
borough, partly in Armagh but chiefly in Down, province 
of Ulster, Ireland, is situated on the Newry navigation at 
the head of Carlingford Lough, and on two railway lines, 
18 miles south-east of Armagh and 63 north of Dublin. 
The western part, called Ballybot, is connected with the 
eastern part or old town in Down, situated on the acclivity 
of a hill, by four stone bridges and a swivel bridge. The 
more modern streets are wide and well-paved, and there are 
many handsome houses and shops. The principal build- 
ings are the infantry barracks, the town-hall, the market- 
house, the court-house, and the assembly rooms. Newry 
is one of the most important ports of Ulster, and in con- 
nexion with several sub-ports farther down the river is the 
outlet for the trade of a very extensive district. In 1882 
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the number of vessels that entered the port was 676 of 
80,586 tons burden, the number that cleared 654 of 65,262 
tons. The principal exports are grain, provisions, eggs, 
cattle, linen cloth, and flax, and the imports include timber, 
manufactures, groceries, and provisions. In the neigh- 
bourhood granite of a fine quality is quarried, and the town 
possesses rope and sail works, breweries, distilleries, flour- 
mills, and tanneries. The population of Newry in 1861 
was 13,108, which had increased in 1871 to 14,158, and in 
1881 to 15,085. 


Newry is very ancient. In 1175 an abbey was fonnded there by 
Maurice M‘Loughlin, king of Ireland, which possessed extensive 
endowments al privileges. The abbey was converted in 1543 
into a collegiate church for secular priests, and was dissolved by 
Edward VI., who granted it to Sir Nicholas Bagnal, marshal of 
Ireland. He made it his private residence, and by his enterprise 
and energy laid the foundations of the prosperity of the town. In 
1689 Newry was set on fire by the duke of Berwick when in 
retreat before Schomberg. Charters were granted to the town by 
James I. and James ll. By the charter of James I. it received 
the privilege of sending two members to parliament, but at the 
Union it was restricted to one member. 


NEW SHOREHAM. See SHOREHAM. 

NEW SOUTH SHETLAND, or simply SovrH SHET- 
LAND, a group of islands on the borders of the Antarctic 
polar regions, lying about 600 miles south-south-east of 
Cape Horn, between 61° and 63° 10' S. lat. and between 
53° and 63° W. long., and separated by Bransfield Strait 
from the region composed of Palmer Land, Trinity Land, 
Louis Philippe Land, &c. The more considerable islands 
are those of Smith (or James), Jameson (or Low), Snow, 
Livingston, Deception, Greenwich, Nelson, King George, 
Elephant, and Clarence. Deception Island is particularly 
remarkable as of purely volcanic origin. On the south-east 
side an opening 600 feet wide gives entrance to an internal 
crater-lake (Port Forster) nearly circular, with a diameter 
of about five miles and a depth of 97 fathoms. Steam 
still issues from numerous vents, and hot springs bubble 
up from beneath the snow-clad surface (E. N. Kendall 
in Jour. Roy. Geog. Soc., 1831). Most of the islands are 
rocky and mountainous, and some of their peaks are 
between 6000 and 7000 feet in height. Covered with 
snow for the greater part of the year, and growing nothing 
but lichens, mosses, and some scanty grass, the South 
Shetlands are of interest almost solely as a great haunt of 
seals, which share possession with albatrosses, penguins, and 
other sea fowl. The capture of the seals, which began 
shortly after the islands were rediscovered by Captain 
William Smith of the brig “ William" in 1819, has been 
carried on to the present time. Dirck Gheritz was prob- 
ably the first discoverer, in 1598. Edward Bransfield, 
of the frigate “Andromache,” ascertained the extent of the 
group in 1820; and Captain Weddell (1820-21), D’Urville 
(1838), and Wilkes (1839) explored the islands in detail. 
A smaller group of islands—Coronation Island, Laurie 
Island, &c.—lying 200 miles east of the South Shetlands, 
bears the name of New or South Orkney. 


NEW SOUTH WALES. This was the name given by Plate X. 


Captain Cook, in his exploratory voyage in 1770, to the 
southern portion of the eastern coast of Australia, from 
some imagined resemblance of its coast-line to that of South 
Wales. The name was afterwards extended to the 
eastern half of Australia, but by subsequent subtractions 
has gradually received a more limited meaning. It is still, 
however, three times the size of Great Britain and Ireland, 
and larger than any state in Europe except Russia. The 
present British colony of New South Wales is bounded by 
the Pacific Ocean on the E., by Queensland on the N., by 
South Australia on the W., and by Victoria on the S. It lies 
between 28° and 38° S. lat., and 141° and 154° E. long., 
extending over about nine degrees of latitude and about 
twelve and a half degrees of longitude. The coast-line, 
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which is about 700 miles in length, extends from Cape 
Howe (37° 30’) at the south-eastern corner of Australia to 
Point Danger in 28° 7'S. The colony is approximately 
rectangular in form, with an average depth from the coast 
of 650 miles and an average width from north to south of 
500 miles. The superficial area is estimated at 310,000 
square miles, or about one-tenth of the whole of Australia. 

Along the seaboard are twenty-two well-defined head- 
lands or capes and about a score of bays or inlets, to mark 
which for navigators there are twenty-three lighthouses. 
There are four very fine natural harbours, viz., Jervis Bay, 
Port Jackson, Broken Bay, and Port Stephens, and several 
others of minor importance. Of these, only Port Jackson, 
on which is situated the city of Sydney, has attained as 
yet to commercial importance. The port second in com- 
mercial importance is Newcastle, at the mouth of the 
Hunter river, which is the great coal-shipping port of 
the colony. Secondary harbours, available for coasting 
steamers, south of Sydney are to be found at Port 
Hacking, Wollongong, Kiama, Shoalhaven, Bateman’s Bay, 
Ulladulla, Merimbula, and Twofold Bay. To the north of 
Sydney the secondary ports are at the mouths of the 
Hawkesbury, the Manning, the Hastings, the Macleay, the 
Nambucca, the Bellinger, the Clarence, the Richmond, and 
the Tweed rivers. These are mostly bar harbours, but the 
Clarence is a noble river, and when the entrance is im- 
proved will become a great port. 

The characteristic natural feature of New South Wales 
is the great Cordillera range running north and south. 
The average elevation of this range is about 2500 feet. 
The highest point, Mount Kosciusko, reaches, however, a 
height of 7300 feet, about 700 feet below the theoretical 
line of perpetual snow, yet snow has never more than once 
wholly disappeared. None of the interior parts of the 
colony attain to a similar elevation. This range runs 
generally parallel to the coast, varying from 30 to 140 
miles distant, being nearest at the south and receding the 
farthest at the sources of the Goulburn river, the main 
tributary of the Hunter. The crest of this range is in 
some places narrow ; in others it spreads out into a wide 
table-land. The eastern slopes are somewhat rugged and 
precipitous, the sandstone especially being deeply fissured 
by the watercourses; but along the greater part of the 
coast there is a belt of flat land generally of high fertility. 
At the outlet of many of the streams descending from the 
range are large lagoons, sometimes closed against the sea 
by sandbars, and at other times opened by the force of 
the outrushing waters. The principal of these are Lake 
Illawarra and Lake Macquarie, Tuggarah Lake, Lake 
Myall, Wallis Lake, Watson Taylor Lake, and Queen's 
Lake. Lake Macquarie, however, is rather a magnificent 
estuary than a lake, and if the bar at the entrance could 
be removed would become a commercial port, as the hills 
at the back are rich incoal. The inland lakes are few and 
unimportant. They are mostly shallow and occasionally 
dry. On the western side of the main range the general 
slope of the country is towards the west, the drainage 
being into the Murray, the Murrumbidgee, the Lachlan, 
and the Darling; but the drainage of allof them unites 
in the Murray, at the town of Wentworth, near the south- 
western corner of the colony. 

Clinate.—The rainfall differs very much in different 
parts of the colony. It is heaviest on the eastern coast, 
where the easterly gales break against the main range. 
Here the average is 40 inches on the south to 65 inches on 
thenorth. Sydney, with forty-three years' observation, has 
a mean of 50 inches. In winter the temperature sometimes 
falls to the freezing point, and it rises in summer to 85° or 
90° on very hot days. The mean temperature of Sydney 
is 62°-5. On the table-lands the rainfall is from 20 to 35 
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inches, In winter the temperature in extreme cases falls 
10° or 15° below the freezing point, and in the height of 
summer it rises to 100° or 105°. The mean temperature 
may be found from 50° to 60°. On the great western 
plains the rainfall is much less, falling rapidly as the high 
land is left to 18 inches, and in the far west to 8 inches. 
Here the temperature seldom falls more than 6° or 8° 
below freezing, but in summer it often rises to 110°, and 
in extreme cases to 120°; and the mean temperatures 
range from 60° on the south to 68° on the north. Along 
the coast-line the air is moistand soft; the temperature is 
mild, the thermometer ranging from 78° in January to 59° 
in July, and the mean for the year being about 621^. The 
prevailing wind in summer is from the north-east, though 
occasionally hot, dry winds come from the north-western 
interior, which are generally followed by a sudden and 
violent reaction from the south, known as “southerly 
bursters.” On such occasions the thermometer will some- 
times suddenly fall in a few hours 20 or 30 degrees. The 
violent rainstorms generally come from the east, shifting 
from north-east to south-east; but, as they are mostly 
accompanied with a high temperature, their origin is to be 
looked for towards the north. During the winter months 
the wind blows mostly from the west. It is a dry wind, 
and the weather is generally clear, bright, and invigorat- 
ing. On the table-land the air is much drier than on the 
coast, the winters are longer and colder, and the summer 
heat, except in the middle of hot days, much below the 
coast temperature; and this elevated region is much 
resorted to by the citizens of Sydney as a summer resort. 
As the country slopes down towards the west the dryness 
of the climate increases. Though the heat is sometimes 
oppressive, the climate is not unhealthy ; while sheep and 
cattle are more free from disease here than in moister parts 
of the colony. 

G'eology.—The main mountain chain, running north and 
south, with the eastern portion of the continent generally, 
must have been submerged during the early Miocene 
period to the extent of about 4000 feet below its present 
level, leaving the highest portions of the range standing 
out as islands, which have probably never wholly been 
submerged since the commencement of the Mesozoic era, 
and to this is attributable the survival of the cycads, 
araucarias, and other ancient vegetable forms which now 
abound in Australia; the living Ceratodus forsteri of 
Queensland, and the Marsupialia, also point to the same 
conclusion. To the westward it throws out many lateral 
spurs, diminishing gradually in elevation, and determining 
the basins of the tributaries of the rivers flowing westward. 
The most important of these lateral ranges runs north- 
westward towards the Darling and beyond to the Barrier 
Ranges in the north-western part of the colony. The 
summit of this lateral range has been partly denuded, and 
it dips towards the plain of the Darling where that river 
cuts through it. This being the only water channel fron: 
all the north-western portion of the colony, all the 
tributaries of the Darling converge into this depression. 
This range divides the western portion of the colony into 
two main basins, the northern of which contains all the 
affluents of the Darling, and the southern is the Murrum- 
bidgee basin, with its affluents the Murray and the 
Lachlan. These basins consist of a large Cretaceous area, 
which extends away far beyond the western boundary of 
the colony. The basis of the mountain system of the 
colony is granite, and the oldest sedimentary deposit rest- 
ing on it is the Upper Silurian. In the neighbouring 
colony of Victoria, Lower Silurian fossils are found over a. 
large area west of Melbourne, but in New South Wales 
nothing has been definitely determined older than the 
Upper Silurian. Granite has lifted the superincumbent 
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deposits, penetrated them, and metamorphosed them in 
various degrees up to a close resemblance to igneous rocks. 
The great western plains of the interior are characterized 
by isolated rocks, or short ranges, mostly granite, but 
occasionally trap, long sand ridges, and clay basins. The 
sand and clay both result from the disintegration of granite 
and trap, the sand ridges having been wind-blown, and the 
clay washed into the lower levels. Many of the wells sunk 
into the yellow clay;furnish an almost undrinkable brackish 
water, from the salts of soda and iron, and occasionally 
lime, potash, and magnesia, yielded by the felspars. 

The Upper Silurian rocks occur frequently, but chiefly 
on the western watershed of the great dividing range. 
They consist of conglomerates, sandstones, slates, mud- 
stones, and limestones, and have a general meridional 
strike. Devonian rocks are displayed on the western flanks 
of the Blue Mountains. They include sandstones, con- 
glomerates, limestones, and shales, related by their fossils 
to the Silurian beds below and to the Carboniferous beds 
above. The Carboniferous series is very widely developed. 
The strata are probably not less than 10,000 feet thick, 
the lower beds containing both plants and marine fauna. 
The Upper Carboniferous series includes the lower Coal- 
ineasures of New South Wales. These are traceable along 
the coast from 313^ to 353° S. The coal-seams are visible 
above the sea-level from Coal Cliff, 20 miles south of 
Sydney, the seams rising to the southward, and from Lake 
Macquarie, north of Sydney, the seams rising to the north- 
ward. The great coal basin extends westward along what 
seems to have been a depression between the northern and 
southern elevated portions of the old main range, and, 
lying under what is now the Blue Mountains, passes up 
northwards along the western flank of the main range 
towards the boundary of Queensland. The western edge 
of the coal basin is not determined. Overlying the coal 
basin, to the westward of Sydney, is a Mesozoic sandstone 
formation, 1000 feet thick, while above this, and also inter- 
mixed with it, lies a shale deposit. All these series have 
been disturbed by dykes of basalt, diabase, and dolerite. 
Some of the coal-seams have been tilted by this intrusion; 
in other cases the dip has not been changed ; and in some 
cases the adjacent coal has been charred into coke. Vol. 
canic disturbance seems to have been very active during 
the Tertiary epoch, and the igneous formations occupy 
about 40,000 square miles, 


Afinerals.—Commercial mining is at present limited to gold, 
silver, copper, tin, coal, and oil shales. The greater portion of the 
gold hitherto raised has been from alluvial deposits. These are 
of Permian, Cretaceous, Tertiary, and Quaternary ages, and are 
derived from the degradation of the older sedimentary rocks of 
Upper Silurian, Devonian, and Lower Carboniferous ages. The 
formations in association with which gold has been found are 
widely scattered over the colony, and are estimated to occupy 
nearly one-fourth of its area. In the reefs, gold seldom occurs 
without one or more of the following sulphides :—iron pyrites, 
galena, mispiekel, blende, and copper pyrites. The gold is always 
more or less alloyed with silver, and there are occasionally traces 
of copper, iron, osmiridium, and other metals. The greatest depth 
at which auriferous reefs have been worked is 940 feet at Adelong. 
The value of the gold raised in the colony up to the end of 1882 
was £34,839,847. Silver has been found in several places, but has 
only been profitably worked at Boorook. The lodes vary in width 
rom 1 to 3 feet, and are situated in belts of felspar porphyry, 
alternated with beds of fossiliferous shales of the Devonian forma- 
tion. The value of silver raised to the end of 1882 was £187, 429. 
Copper ore is traceable on the surface in very many places, and the 
cupriferous formations are already estimated to cover an area equal 
to 4,300,000 acres. The value of copper exported to the end of 
1882 was £3,538,285. Tin has been profitably worked since 1872, 
and the value exported to the end of 1882 was £5,173,038. It is 
nearly all taken from alluvial deposits—in the first instance from 
the beds of existing ereeks, but more recently from the beds of old 
rivers, sometimes covered by basalt. It is all obtained from the 
Tertiary and Quaternary drifts, composed of the detritus from the 
stanniferous granite. "The area of stanniferous deposits is estimated 
at 5,440,000 acres, the principal tin-bearing localities being in the 
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high lands of the great dividing chain in the northern and southern 
districts. The known Coal-measures embrace an area of about 
24,000 square miles, the seams varying from 3 feet to 25 feet in 
thickness. The seams are mostly horizontal. The dip is usually 
under 5°, The principal collieries are near Newcastle, and on the 
Illawarra coast, and at the western foot of the Blue Mountains. 
The seams worked to the south of Sydney are more anthracitic than 
those worked to the north. The value of the coal raised during 
1882 was £944,405. Whiatis called, though erroneously, **kerosene 
shale” is worked in the west at Hartley and in the south at Joadja 
Creek. It is really a species of cannel coal. A good illuminating 
oil is distilled froin it, and it is largely shipped for use in gas-works, 
a moderate percentage of it greatly improving the quality of the 
gas. The value of this eannel coal raised up to the end of 1882 
was £665,160. Iron exists in abundance, and has been worked at 
Mittagong and Lithgow Valley, but the colonial cost of labour has 
made it difficult to compete with English imports, Red and brown 
ore exists in abundanee in the sandstone formation. It contains 
55 per cent. of metallic iron. Beds of clayband iron ore are found 
in the Coal-measures, both on the west of the Blue Mountains and 
on the Illawarra coast. Antimony has been found in several places, 
and has been slightly worked in the Macleay and Armidale districts, 
where the lodes traverse sedimentary rocks of the Devonian age. 
Argentiferous lead is found in many places in the Silurian, 
Devonian, and granite formations, but hitherto the attempts to 
work it at a profit have been a failure. Bismuth has been found 
in the tin-bearing rocks, and asbestos in veins in serpentines ; 
chromic iron and mangauese ore have also been found in consider- 
able quantities. The tin-bearing drifts in the river gravels con- 
tain precious stones, —the diamond, sapphire, emerald, ruby, opal, 
amethyst, garnet, ehrysolite, topaz, cairngorm, and onyx having 
all been found. ‘The colony is well supplied with building stone, 
granite, sandstone, flagging, 1narble, limestone, slate, and fire-elay ; 
and brick and pottery clays occur in abundance. 

Agriculture.—The fertile soils eousist chiefly of the alluvial 
deposits on the banks of the rivers and the detritus of the igneous 
rocks. On the rich flats on the banks of the river Hunter, mostly 
devoted to the growing of lucerne for hay, six cuttings are generally 
taken off in the year. To the southward of Syduey the coast land 
is very largely devoted to dairy-farming, the herbage being rich and 
sweet, especially in localities where there has been any basaltic 
overflow. The principal supply of butter and cheese for the Sydney 
market comes from this district. Along the coast to the north. 
ward of Port Stephens maize is very largely cultivated for horse- 
food. The yield in an average season is about 50 bushels per acre. 
Sugar has not been commercially successful south of Clarence. But 
on that river, and on the Richmond, and all the way to the border 
of Queensland, it has proved profitable, and is rapidly extending. 
Oranges are not cultivated to advantage south of Sydney, but any- 
where to the northward along the eastern slopes they grow freely. 
Nearly every description of European fruit is cultivated without 
difficulty. Tobacco is increasingly grown both on the coast and on 
the alluvial flats of the western waters. In earlier days wheat was 
very largely grown upon the coast, but in consequence of the rust 
this crop lias been driven inland on to basaltie areas. The produc- 
tion of wine is limited only by the demand.  Hitherto the principal 
seats of this industry have been in the Hunter river distriet, where 
many varieties of light wine are produced, and in tlie distriet round 
Albury, where, in a dry, warm climate, and from a rich volcanic 
Soil, a strong, full-bodied wine is obtained. 

Grazing was the beginning of the industrial life of Australia, 
and it is still the great source of its wealth. The mildness of the 
wiuter allows stock to be pastured out of doors all the year round, 
and supersedes the necessity of artificial food. The consequence is 
that the country has been easily and rapidly overspread with sheep 
and cattle farms, the only natural check being the want of water 
in the remote parts and the oceasional discouragement of poor 
markets. The speciality of the Australian wool is its fineness, and 
the small merino sheep are found to be the best-suited to the 
pasture and the climate. The stock which is now most appre- 
eiated is that of Australian breeders who have kept their flocks 
free from intermixture for a long period. The Australian merino 
has established for itsclf a separate type. Sheep as a rule are 
remarkably healthy in the Australian climate. In wet seasons 
and on stiff land they are liable to fluke and to foot-rot. Scab 
has occasionally appeared ; but the precautions taken against it 
now are very strict, and it has not prevailed in the colony since it 
was stamped out in 1866. Cattle are liable to pleuro-pneumonia, 
which is sometimes very destructive. 

Florc.—The flora of New South Wales, which comprises about 
3000 species of plants, exclusive of mosses, lichens, fungi, and 
sea-weeds, is characterized by many peculiar forins. The great 
orders of dicotyledonous plants on the eastern side of the dividing 
range are respectively Leguminosx, Composite, Myrtaceg, Proteaceg, 
Epacridex, and Rutacez, three of which (the Myrtacez, Proteacex, 
and Epacridex) include the great majority of the trees and shrubs 
which differ so essentially from the ordinary European types. 
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Amongst the Myrtaceæ (containing some 140 species) there are 
lants ranging from the minute Backia to the gigantic Eucalyptus. 

hese, for the most part, have valuable resins and oils, and 
possess astringent and antiscorbutic properties; the foliage is 
evergreen, and the flowers vary from white and yellow to purple 
and crimson. The forests are principally myrtaccous, some 
species yielding esenlent fruits, while the wood and bark of 
many are becoming known throughout the world. While in point 
of utility the Myrtaceæ stand unrivalled, the Proteacex, by their 
various flowers, curiously shaped fruits, and harsh foliage, arrest the 
attention of the observer. The far-famed ‘‘ wooden pear" (Xylo- 
melum pyriforme), the gorgeous ** waratah" ( Telopea spectosissima), 
and species of the hard-fruited Hakea and the variously coloured 
Grevillea represent this order in the vicinity of Port Jackson. 
In New South Wales there is only one heath correctly so termed 
(Gaultheria hispida), and that only on the summits of snowy 
mountains near the Bellinger, or on the Australian Alps; but the 
lovely epacrids, whieh are abundant near Sydney, take the place of 
heaths, and two of them (E. purpurascens and E. microphylla), as 
if to inerease the beauty of their inflorescence, are sometimes found 
doubleevenina wild state. In each region, whether alpine, littoral, 
or beyond the dividing range, epacrids oecur in a greater or less 
degree. The Leguminose and Composite, though nearly cosmo- 
politan, attain a comparative maximum in New South Wales, the 
species of the former being over 300 and of the latter 250. Of legu- 
minous plants, the species of Acacia are the most numerous (about 
100), seattered in some places amongst the trees of the forest, and 
in others forming dense serubs. Those remarkable for their scented 
and useful wood (such as 4. pendula and A. homalophylia—the 
'*myalls" of the natives) are highly valued. Sturt’s desert pea 
(Clianthus Dampieri), the Moreton Bay chestnut (Castanospermum. 
australe), and the genus Swainsona have acquired a reputation 
amongst horticulturists. Many of the composites, the largest of 
which is the musk-tree (Aster argophyllus), are found not only near 
the coast but on the arid plains of the interior. Although from the 
frequent occurrence of certain orders, the flora of New South 
Wales is somewhat monotonous, yet the vegetation of the southern 
mountains, of the north-east portion of the eolony, and of moist 
gullies is wonderfully diversified. "The alpine plants of the south, 
occurring at an elevation of from 4000 to 6000 feet above the 
level of the sea, show an affinity for tbe flora of Tasmania, 
many plants being eommon to both eolonies, whilst ten speeies 
at least are identieal with those of Europe. In the northern 
parts of the colony the charaeter of the vegetation is semi-tropieal, 
similar in some respects to that of India. And then, again, in 
moist and shady gullies, or on the ranges of the mountains, trec- 
ferns rising to 50 feet, large climbers of the Vitis or Lyonsia 
genus, orchids of singular forms and various habits, and mosses, 
lichens, and fungi may be found in great profusion. In good 
seasons the interior is well supplied with splendid grasses, but 
when droughts prevail and the usual pasture fails, sheep and cattle 
find sustenance in salsolaceous bushes, the hardy composites, and 
plants of the geranium or umbelliferous kind. The Casuarinas, 
whieh prevail more or less from the coast to the far interior, are 
almost exelusively Australasian, some rising to be lofty trees, and 
others forming brushes on the mountains. Here there is a genus 
differing from others in the strangely-jointed stems of the species, 
their minute whorled leaves, and the peculiar growth of their 
wood; and there, again, is the perplexing tree Alehornea ilici- 
folia, celebrated as having reproduced itself for many genera- 
tions from female plants alone. In the northern specimens male 
flowers have been found, but not so in those near Sydney. 
Exocarpus cupressiformis, or the ‘native cherry,” is another 
anomalous shrub, having, as it is said, its fruit outside, or more 
properly raised on an obconical pedicel, which becomes thick, red, 
and eseulent. In most countries the labiates are herbs or under- 
shrubs, but in New South Wales there is,a large genus of the 
order (Prostanthera) which has species of considerable size, abound- 
ing in scented and volatile oils, and adorned with a profusion of 
elegant flowers. The Stylidex are not largely represented in 
Eastern Australia, but the species aro very singular. The column 
in which the stamens and style are blended is remarkable for its 
irritability, and is searcely like anything in the vegetable kingdom, 
excepting perhaps some of the orchids. So also in the Goodeniacce, 
which number nearly 50 species, there is a peculiar covering on 
the stigma, the object of which is yet a mystery. The monocoty- 
ledonous plants are between 600 and 700, and of these the 
Cyperacez, Graminacem, and Orehidacez are the most abundant. 
Some of the orehids are highly prized for the singularity of their 
structure and the elegance of their flowers, whilst the gigantic 
lily (Doryanthes excelsa) has been an object of interest from the 
earliest days of the colony. Of the palms, five species extend to 
New South Wales. The uud palm (Kentia monostachya) 
occurs in the north, and Ptychosperma Cunninghami and Livistona 
australis extend to Illawarra. 

Fauna.—As New South Wales has no natural boundary except 
the Pacific, there are no organie types which characterize this 
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colony in the same degree as the marsupials, proteads, eucalypts, 
and acacias distinguish the Australian region asa whole. In this 
respect neither do its northern districts differ from South Queens- 
land nor its southern from north-east Vietoria, while its west 
is uniform with the rest of the great continental plain. With this 
proviso, New South Wales may be justly regarded as the typical 
region of East Australia. It is made up of three strips, each a 
subregion in itself—the coast, the dividing range and its plateaus, 
and the lower western plains. The coast ranges, bathed by a 
heated oceanic current, shelter a warm and moist sea margin, in 
which as far as 34° 40' S. lat. we find jungles of palms, figs, nettle- 
trees, and a host of other sub-tropical plants, haunted by talegallas, 
fruit pigeons, flying foxes, &c.; the table-lands enjoy an essenti- 
ally temperate climate; and in the plains of the interior the 
modd rainfall imposes further restrictions on animal and vegetable 
ife. 

The indigenous mammals are all marsupial, with the exception 
of a few bats and rodents, and even among these Hydromys is 
peculiar. This indicates permanent isolation since Mesozoic time. 
The dingo was doubtless introduced by man, while whales and 
seals belong to no coast in particular. The dugong (Halicore) is 
not found south of Moreton Bay. Many extinct marsupials, be- 
longing to Australian types, but of gigantic size, as Diprotodon, 
Nototherium, Thylacoleo, with huge kangaroos, are found in 
Pleistocene deposits. With them are associated Thylacinus and 
Sarcophilus, now restrieted to Tasmania. No Didelphys occurs, 
fossil or recent. Cusews is tropical only. Nor is the singular 
Dendrolagus, akin to the phalangers rather than the kangaroos, 
found in Australia. All other genera of marsupials are represented 
in New South Wales. The flying 'possum (Petaurista), tiger cat 
(Dasyurus maculatus), wallaroo (.Maeropus robustus), &e., are con- 
fined to the eastern, and Myrmecobius, Cheropus, and Peragalea to 
the western distriets. Of these Thylacolco is related to the Jurassie 
Plagiaulax, Myrmecobius to Amphitherium, &e., the oldest mammals 
known to palzontology.—Among birds, woodpeckers, vultures, and 
many other families are unknown ; while honeysuckers (AMelli- 
phaga), lyre birds (Menura), cockatoos, rosellas (Platycereus), 
brush-tongued lories (7rtchoglossus), brush turkeys (Megapodius), 
emus, jackasses (J)acelo), moreporks (Podargus), magpies (Gymno- 
rhina), wood swallows (Artamus), crested pigeons, bower birds, 
and plain turkeys (bustards) give a most distinet character to the 
avifauna. —Of reptiles, the luth (Derinatochelys) is not uncommon 
on the coast, while long-neeked tortoises (Chelodina) frequent all 
inland waters. Lizards of the skink, gecko, and agama families 
are numerous, as Hinelia, sleeping lizards (Cyelodus), roek scorpions 
(Phyllurus), Jew lizards (Grammatophora), and, in the west, stump- 
tails (Trachydosaurus), which Dampier declared the ugliest animals 
on earth. The monitors are represented by the (so-called) iguanas 
(Hydrosaurus). Crocodiles are absent. Of snakes, the Crotalida: 
are unknown. The Viperide appear by the death adder (Acan- 
thophis), Sea snakes, as Platurus and Pelamis, oceur upon the 
coast. The harmless colubrines— T'ropidonotus, Dendrophis, Dipsas 
—are known by single species; but the Llapide, as Diemenia, 
the black snake (Pseudechis), and several species of Hoplocephalus, 
are common and dangerous. Morelia spilotes, the diamond snake, 
peculiar to the coast, and M. variegata, the carpet snake, belong 
to the pythons. No tailed batrachians occur, but there are a few 
species of frogs, mainly of the genera Limnodynastes, Pseudophryne, 
Pelodryas, and Myla (tree-frog). —As to marine fishes and inverte- 
brates, the region is naturally intermediate betwecu the Indo-Pacific 
and South Australian distriets, partly limited indeed on the south 
by the cold waters of Bass's Straits, but quite open to the north; 
hence the fauna is rich and various.—The number and variety of 
the insects of New South Wales is well known. The most distinct 
types are probably in the Coleoptera, where Carenum, Anoplognathus, 
Stigmodera, and Amycterus form very important groups in the 
Carabidz,Lamellicornes, Buprestidæ, and Curculionida respectively. 
So also Thynanus among the Hymenoptera. Lepidoptera alone are 
comparatively few, restricted to the coast, and of Indian types. 
In like manner the land and freshwater molluses, numerous to 
the north and east, become rarer towards the south and west. 

Fisheries. —Up to the present time but little enterprise has been 
displayed in developing the extensive sea-fisheries of the colony. 
The fish as a rule are shore-fish, and are not eommonly met at 
a greater distance from the coast than 3 or 4 leagues, or in a 
greater depth of water than 40 fathoms. The line-fish, such as 
sehnappers, teraglin, king-fish, rock cod, morwong, and other 
forms, are generally found in the neighbourhood of reefs, or rocky 
patehes off headlands and in offings; while the net-fish, such as 
mullet (of various kinds), black and silver bream (or tarwhine), 
whiting, blaek-fish, gar-fish, flounders, flathead, tailors, and 
travaly, are obtained on inshore beaches or flats of the many 
inlets and rivers which break the ecoast-line. No gadoids or 
eodfish have as yet been found, nor any larger flat fish than 
flounders and soles. The chief freshwater fish are the Murray eod 
and the golden and common river pereh. Freshwater herrings 
abound in tlie eastern rivers, also eels, but they are not much sought 
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after. Oysters abound in all tidal waters. There appear to be 
three varieties, the mud oyster, the drift, and the rock or foreshore 
oyster. The drift and rock oyster are in season all the year round 
in some fisheries, and in quality almost, if not quite, equal the 
* natives" of Whitstable. Lobsters also abound on the coast, espe- 
cially where there is good cover afforded by kelpy rocks. Shrimps 
are not found, but prawns of large size and excellent quality are 
abundant. k 

Commerce. —Sydney, the S an seated on the magnificent har- 
bour of Port Jackson, is well posted to gather the commerce of 
the Southern Pacific, its position corresponding with that of San 
Francisco on the opposite coast of the Northern Pacific. The fiscal 

oliey of the colony has been generally, though not rigidly, one of 
bad trade, and this has greatly helped to make Sydney the chief 
emporium of Australasia. The total value of the trade in 1882 
was very nearly £38,000,000, the imports exceeding the exports by 
£4,500,000. The intercolonial trade accounts for about one-third 
of the imports, and that with the United Kingdom for nearly one- 
half, the import from foreign states being about one-tenth. The 
export trade with foreign states is below one-thirteenth of the whole. 
The great items of export consist of wool, skins, leather, hides, and 
tallow. To the neighbouring colony of Victoria there is a very 
large export of sheep and cattle. Next to the produce of the 
pastoral industry comes the produce of the mining industry, con- 
sisting of gold, coin, tin, copper, and coal. Other articles are of 
minor importance. 

Railways.—These, with one small and detached exception, are 
entirely in the hands of the Government, and nearly all the capital 
has been raised in England. They are under the management of a 
commissioner, subject to the general superintendence of the minis- 
ter for publie works. The whole system is divided into three 
groups, the southern, the western, and the northern, with their 
respective branches. 

Telegraph and Postal Service.—The telegraph and postal systems 
are entirely in the hands of the Government. Every important 
place in the colony is within the range of both services, and New 
South Wales unites with New Zealand in subsidizing the mail 
route between Sydney and San Francisco. 

Banks.—There are thirteen joint-stock banks, five of them being 
Anglo-Australian, four intercolonial, with their headquarters in 
Sydney, three branches of intercolonial banks, having their head- 
quarter elsewhere, and two belonging exclusively to the colony. 

n 1882 the average note circulation was about £1,500,000, and 
the coin and bullion held about £3,000,000. There is a savings 
bank with its branches, under Government management, besides 
a savings bank department attached to the post-oflice, and the 
total deposits in 1882 amounted to £2,600,000, the depositors 
numbering over 70,000. 

Shipping.—The coasting and intercolonial trade sustains a dozen 
steamship companies, and the trade of nearly all the great ocean 
lines of steamers converges at Sydney, where the convenience for 
coaling is greatest. Mort's Dock is capable of accommodating most 
of the large steamers that visit the port. The Government possesses 
another dock of equal size at Bilocla, and is constructing another 
capable of taking in the largest ironclad. There are several private 
slips, and repairs of any kind can be executed. The headquarters 
of i imperial navy are in Port Jackson, where the admiralty has 
a depót. 

Administration.—The political constitution of New South Wales 
is that of a self-governing British colony, and rests on the provisions 
of the Constitution Act. The governor is appointed by the crown, 
the term of office being generally for five years, and the salary £7000. 
The governor is the official medium of communication between the 
colonial Government and the secretary for the colonies, but at the 
same time the colony maintains its own agent-general in London, 
who not only sees to all its commercial business, but communi- 
cates with the colonial office. In the legislative assembly there 
are more than one hundred members. The number is not fixed, 
because the Electoral Act provides that electorates in which the 
votes have increased beyond a stipulated number shall be per- 
manently entitled to additional representation. The principle 
adopted in distributing the representation is that of equal electoral 
districts, modified, however, by a preference given to the distant and 
rural constituencies at the cost of the metropolitan electorates. 
The suffrage qualification is a residence of six months, or the pos- 
session of a small landed property. The upper house or legislative 
council consists exclusively of persons nominated for life by the 
governor, with the advico of the executive council. The number is 
not fixed, but it is understood that, except in cases of emergency, 
the number shall not exceed one-half of that of the legislative 
assembly, and that no appointments shall be made during the sitting 
of parliament. The parliaments are triennial. 

Revenue.—The revenue is officially classed under three principal 
heads, as derived from taxation, from public services, and from 
land, of which the first yields the least. This is nearly all derived 
from the custom-house, and principally from the duties on alcoholic 
liquors, tobacco in its various forms, and groceries. Stamps and 
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lieences are the only form of direct taxation. The municipal sys- 
tem, being of voluntury adoption, has been only partially applied, a 
very large proportion of works of improvement being executed by 
the general Government. The reccipts from land are large; the 
policy which should regulate the alienation of land is a standing 
subject of political controversy. At the end of 1862 nearly 
36,000, 000 acres had been alienated, the unsold portion being leased 
by the Government to graziers. 

Education.—The educational system was originally that of subsi- 
dizing the four principal churches, to which were made grants of land 
for school purposes, as well as annnal endowments. Subsequently 
a national system in imitation of the Irish system was established, 
and the two were separately worked by a national board and a de- 
nominational board respectively. These two boards were abolished 
in 1866, and a publie school board appointed to superintend all 
schools, both national and denominational Finally this board 
was abolished, and in 1880 all primary schools were placed under 
the immediate control of a minister for education, and it was 
arranged that grants to denominational schools should cease at the 
end of the year 1882. There is one grammar school for boys only 
in Sydney, sustained by the state, but by a recent Act high schools 
for both sexes are to be established all over the colony. The 
university, which was built by the state, and which receives an 
endowment of £10,000 a year, gives lectures and confers degrees in 
arts, laws, medicine, and science. Adjoining the university is the 
Prince Alfred Hospital, the medical teaching in which is partly 
under the control of the university senate. Attached to the 
university are three affiliated colleges, one belonging to the Church 
of England, one to the Church of Rome, and one to the Presbyterian 
Church. In addition to the examinations for degrees, the senate 
holds a senior and a junior examination each year for the use of 
schools for both sexes. Private munificence has supplied many 
bursaries and scholarships. Mechanics’ institutes and schools of 
art receive an annual subsidy in proportion to their subscriptions, 
and an extensive scheme for technical classes is being organized. 

Population. —The official estimate of the population at the close 
of 1882 was 817,000. The previous census was taken on April 3, 
1881, and the population was then 751,468 (411,149 males and 
340,319 females), —an increase since 1871 of 247,487, or 48 per cent. 
The persons born in the colony numbered 465,559, while 208,512 
had come from Great Britain, Ireland, and other British possessions. 
The Catholies were about two-sevenths of the population, being 
207,606 as against 516,512 Protestants. Nearly every religious 
sect is represented, and the estimated attendance at publie worship 
on Sunday was 221,031. There is no state church. 

History.—The early history of New South Wales was for many 
years that of Australasia, and it has little more interest than what 
pertains to the philosophy of penal settlements, It was a distant 
prison maintained at the imperial cost. The commercial epoch 
began when Captain Macarthur found that the climate was suited 
to the growth of fine wool. The first sheep came from the Cape, 
mixed with a few from India. He got together a flock of 1000, 
and noticed that even in his mongrel flock careful culling and 
breeding led to a, great improvement in the wool, and this set him 
on considering the importance of having good rams. The fortunate 
arrival in the colony from the Cape of some fine-woolled sheep of 
the Escurial breed gave him the opportunity of adding three rams 
and five ewes to his flock, which he subsequently further improved 
on a visit to England, by purchasing some of King George III.’s 
stock at Kew. The stud flock he thus formed, and which was 
kept at Camden for fifty years, laid the basis of an expansive 
industry. From that time the colony had an export. The growth 
of livestock quickly overtook the demands of the local population 
for meat, md then another colonist, Mr O’Brien, made the dis- 
covery that if sheep were worth nothing for meat they were worth 
something for tallow, and boiling down became the destiny of all 
the surplus stock. This waste of meat was suddenly stopped when 
the next great epoch in the history of the colony was opened up by 
the discovery of gold. Victoria soon outstripped the mother-colony 
by its superior attractions in this respect, but New South Wales 

ined the enormous advantage of having its pastoral industry 
stimulated and made more profitable. The unoccupied country 
became worth taking up, till every portion of the territory that 
was at all occupiable was leased. The political government was at 
first necessarily a strictly military one, but as the number of the 
freed men and their children increased, and the number of free 
settlers increased also, the demand for some form of representative 
government arose, and became irresistible, A legislative council 
was established, partly nominative and partly elective. Coinci- 
dently with this grew up a demand that transportation should cease, 
and the agitation on this question has been the only serious con- 
flict between the colony and the mother-country. It was ended 
by the mother-country yielding, and transportation was somewhat 
reluctantly abolished in 1853. At about the same time the mixed 
legislative council was superseded by the existing parliamentary 
system of two houses and responsible government, under which 
the colony has prospered contentedly ever since. (A. GA.) 
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NEWSPAPERS 


HE authenticated history of newspapers begins in 
Germany. The earliest plainly periodical collection 
of the “news of the day,” as distinguished from the 
isolated news-pamphlets (of which there is at least one 
example of as early a date as 1498, and in Germany alone 
about eight hundred examples, all dating before 1610, 
still to be found in existing libraries), is the Frankfurter 
Journal, a weekly publication started by Egenolph Emmel 
in 1615. Antwerp follows, with its Nieuwe Tijdinghen of 
1616. Six years later came the establishment in London, 
by Nathaniel Butter and his partners, of a like paper, under 
the title of The Weekly News. All of these were the enter- 
prises of **stationers," undertaken in the ordinary way of 
their trade, and hawked about the streets by itinerating 
*mercuries," The foundation in Paris, in 1631, of a 
journal which eventually attained fame as the G'azette de 
France, and which still exists, had a very different origin 
and different aims. The scheme of Théophraste Renaudot, 
& busy projector, unconnected with trade, who in certain 
points of his character and talent may be described as a 
born publicist, it appeared under the patronage of Richelieu, 
in the shape and with the limitations which it pleased the 
chief statesman of the day to mark out for it. 

The history of the “ leading article," as a great factor in 
the shaping of public opinion, begins with Swift, Defoe, 
Bolingbroke, and Pulteney, in the many newspapers, from 
The Review and The Examiner to The Craftsman, by which 
was waged the keen political strife of the years 1704-40. 
There is no counterpart toit in France until the Revolution 
of 1789, nor in Germany until 1796 or 1798. It was a 
Frenchman who wrote—“ Suffer yourself to be blamed, im- 
prisoned, condemned; suffer yourself even to be hanged; 
but publish your opinions. It is not a right; it is a 
duty." It was in England that the course so pithily de- 
scribed was actually taken, in the face of fine, imprisonment, 
and pillory, at a time when in France the public had to 
depend upon foreign journals illicitly circulated, when 
its own chief writers resorted to clandestine presses, to 
paltry disguises, and to very poor subterfuges to escape 
the responsibilities of avowed authorship, and when in Ger- 
many there was no political publicity worthy to be named. 

When the Mercure de France, after a long period of 
inediocrity, came into the hands of men of large intellectual 
faculty, they had the most cogent reasons for exerting 
their powers upon topics of literature rather than upon 
themes of polities. "True political journalism dates only 
from the Revolution, and it then had a very brief exist- 
ence. It occupied a cluster of writers, some of whom have 
left an enduring mark upon French literature. A term 
of high aspiration was followed quickly by a much longer 
term of frantic licence and of literary infamy. Then 
came the long rule of a despotic censorship; and cycles 
of licence followed by cycles of repression have revolved, 
with varying periodicity, from that day to this. Germany 
has to some extent its parallelisms ; but German journal- 
ism, if it never soared so high, never sank so low. 
Journalism in Germany has made steady advances onward ; 
and in one grand feature—that of far-gathered informa- 
tion from foreign countries, not merely of incidents, 
but of the growth of opinion and the state of social life— 
the leading newspapers of Germany keep much ahead of 
their best French contemporaries. In France, too often, 
the journals that gain the largest circulation are precisely 
those of most conspicuous frivolity. Sometimes they are 
much worse than frivolous. In 1871 newspapers issued 
from Parisian presses which were as base and as brutal as 


those of 1794. In 1870 the democratic Government at 
Bordeaux issued against journals of high aims and of 
unspotted integrity, but opposed to its pretensions, edicts 
as arbitrary as the worst acts in that kind of Napoleon I., 
and unparalleled in the whole course of the government 
of Napoleon III. 

In all the other countries of Europe political journalism, 
in any characteristic sense, is a thing of the present century, 
—somewhat earlier in the century in northern Europe, 
somewhat later in southern. The Ordinarie Post-Tidende 
of Stockholm dates indeed from 1643, but until very recent 
times it was a mere news-letter. Denmark had no sort of 
journal worth remark until the foundation, in 1749, of the 
Berlingske Tidende, and that too attained to no political 
rank. TheGazetteof St Petersburg—the patriarch of Russian 
newspapers—dates from 16th December 1702, is a Govern- 
ment organ, and nearly synchronizes with the first success- 
ful attempt at a newspaper in the British colonies in 
America. But the Boston Gazette was, in its degree, a better 
journal in the last century than the Wedomost? now. 

Journalism in Italy begins with the Diario dt Roma in 
1716, but in politics the press remained a nullity—for all 
practical purposes—until nearly the middle of the present 
century, when the newspapers of Sardinia, at the impulse 
of Cavour, began to foreshadow the approach of the 
influential Italian press of the present day. In Spain no 
rudiments of a newspaper press can be found until the last 
century. As late as in 1826 an inquisitive American 
traveller records his inability to lay his hands, during his 
Peninsular. tour, upon more than two Spanish, news- 
papers, 

It may be useful to bring these chronological notes of 
the origin of journalism into view, at a. glance, conjointly 
with the dates of some of the chief existing journals of 
Europe, by tabulating them thus :— 


Name. i Remarks. 
Frankfurter Journal........| Existing in 1883. 
Nieuwe Tijdinghen 
Weeki NeWSe:.- 0252s 
Gazette [de Franee] Existing in 1833. 
Post [oeh Inrikes] Tidende Do. do. 
Mereurius Caledonius...... Ten numbers only published. 
London Gazetto.............. Existing in 1883. 
[Temporarily at Oxford] 
Mereure [de France)........ 
Berrow's Woreester Jour. 
PUE Jet bye tere eco 
Edinburgh Gazette ......... 
Daily Courant................ 
St Petersburg Wledomostl 
Defoe's Review of the 
Affairs of State ........... 
Boston News-Letter ........ 


eseseese| aNICUWM C ZIJUTI HCH cccoccoo] = = eee 


Edinbu gh (1) 
London (2)..... 


Pars (2)....... ae 
Worcester..... 
London (3)..... 
Edinburgh (2) 
London (1)..... 
St Petersburg 
London (5)..... 


Continued till 1853 

Existing in 1883. 

First London daily paper 
Existing In 1853. 

First sueeessful London daily. 
Existing in 1883. 

Continued till June 1718. 


Continued until loss of Bos- 
ton by the British. 

Edinburgh Courant......... Existing in 1883. 

Dublin(Gazetto......-.....-«* Do. do. 

Hamburg Correspondent.. Do. do. 

Diario di Roma...............| Continued fornearly 90 year 

Gaceta do Madrid...........| Continned until about 1850. 

Freeman's Journal Earliest Irish daily paper. 

The Morning Post.......... Existing in 1883. 

Glasgow Herald............ Do. do 

[nhe Times... ees ONTO Known until 1788 as Uni- 

versal Daily Register 

Moniteur Unlsersel........ Existing in 1883. 

Journal des Débats......... Do. do. 

The Observer...............«. Do. do. (weekly). 

The Courler..................] Long the leading London 
newspaper. 

Existing in 1883. 

Daily from 1855. 

Morning paper from 1857. 

Chief Spanish journal for 
many years. 

Existing in 1883. 

Edited by Cavour. 

Existing in 1853. 

Do. do. 

Reputed to have the largest 
cireulatlon in Germany. 

Existing in 1883. 


Boston, Mas- 

saehusetts... 
Edinburgh (3). 
Dublin (1)...... 


Madrid (1)..... 
Dublin (2)...... 
London (6)..... 
Glasgow (1)... 
London (7)..... 


Paris (3)........ 
Paris (4)........ 
London (8)..... 
London (9)..... 


T/e1DSie meris iees 
Edinburgh (4) 
London (10)... 
2 | Madrid (2)...... 


Allgemeine Zeitung. 
The Seotsman 

The Standard ... 
Heraldo 


London (11)... 


The Daily News............-- 
1l Risorgimento.............- 
COPIONE eee eeen 
Noith British Daily Mail.. 
Volkszeitung .......... eee 


Glasgow (2) ... 
BENUN eres 


London (12)... The Daily Telegraph....... 


English 
news- 
papers. 
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The development of the modern newspaper is due to a 
union of causes that may well be termed marvellous, A 
machine that from a web of paper 3 or 4 miles long can, 
in one hour, print, fold, cut, and deliver 24,000 or 25,000 
perfected broadsheets is after all not so great a marvel as 
is the organizing skill which centralizes in a London office 
telegraphic communications from every important town in 
Europe, Asia, America, and Australia, and which then 
(whilst re-transmitting thither the news of London) dis- 
tributes those communications—directly or indirectly—to 
thousands of recipients simultaneously, by day and by 
night, throughout all Britain. And but for unusual 
mental gifts, conjoined with high culture and with great 
* staying-power,” in the editorial rooms, all these marvels 
of ingenuity—which now combine to develop public opinion 
on great public interests, and to guide it—would be nothing 
better than a vast mechanism for making money out of 
man’s natural aptitude to spend his time either in telling 
or in hearing some new thing. 

Julius Reuter’s enterprise grew immediately out of the 
thoughts of an observant Prussian Government-messenger 
on the extraordinary excitement of this natural aptitude 
which he witnessed as caused by the revolutionary move- 
ments of 1848. In 1849 he established a news-trans- 
mitting agency in Paris, with all the appliances that were 
then available. Between Brussels and Aix-la-Chapelle he 
formed a pigeon-service, connecting it with Paris and with 
Berlin by telegraph. As the wires extended, he quickly 
followed them with agency-offices in many parts of the 
Continent. When he came to London, his progress was 
for a moment held in check. The editor of Zhe Times 
listened very courteously to his proposals, but (on that 
first occasion) ended their interview by saying, “ We gene- 
rally find that we can do our own business better than 
anybody else can.” He went to the office of The Morning 
Advertiser, which had then the next largest circulation to 
that of The Times, and had better success.! He entered 
into an agreement with that and afterwards with other 
London journals, including The Times, and also with many 
commercial corporations and firms. 

The newspapers, of course, continued to employ their 
own wires and to extend them, but they found great 
advantage in the use of Reuter’s telegrams as supplemen- 
tary. Hisenterprise grew apace. Within a few years it is 
said to have yielded the founder some £25,000 a year. 
In 1865 it was transferred to a limited company. In 
1868 the London Press Association was formed. It 
contracted with Reuter’s company to supply their telegrams 
exclusively throughout the United Kingdom, London only 
excepted. The cost yearly to those newspaper proprietors 
who are members of the association is £294, to non- 
members £323. In connexion with the intelligence depart- 
ment of the post-office, the Press Association supplies 
parliamentary, juridical, and market news. The office of 
the Association is kept open during twenty-one hours of 
the twenty-four. The enterprise was organized by Mr 
John Lovell, now editor of The Liverpool Mercury. London 
has now at least nine other press and telegraphic associa- 
tions; Paris probably has almost as many. 


ENGLAND. | 


THE NEWSPAPERS OF THE UNITED KINGDOM. 


The first English journalists were the writers of “ news- 
letters," originally the dependants of great men, each em- 
ployed in keeping his own master or patron well-informed, 
during his absence from court, of all that transpired there. 
The duty grew at length into a calling. The writer had 
his periodical subscription list, and instead of writing a 


! Mr James Grant has put on record, word for word, the curious 
conversation that occurred (Hist. of Newspaper Press, ii. 923 sq.). 
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single letter wrote as many letters as he had customers, 
Then one more enterprising than the rest established an 
“intelligence office,” with a staff of clerks, such as Ben 
Jonson's Cymbal depicts from the life in The Staple of 
News, acted in 1625 :— 
**'This is the outer room where my clerks sit, 

And keep their sides, the register in the midst ; 

The examiner, he sits private there within; 

And here I have my several rolls and files 

Of news by the alphabet, and all put up 

Under their heads.” 


Of the earlier news-letters good examples may be seen Early news 
in Sir John Fenn’s collection of Paston Letters, and in letters. 


Arthur Collins’s Letters and Memorials of State (better 
known, perhaps, as the Sydney Papers). Of those of later 
date specimens will be found in Knowler’s Letters and 
Despatches of Strafford, and in other well-known books. 
Still later examples, and such as have a very high 
historical interest, may be scen in abundance amongst the 
papers collected by the historian Thomas Carte, now pre- 
served in the Bodleian Library at Oxford. Of these, 
several series were addressed to the first duke of Ormond, 
partly by correspondents in England and Ireland, partly 
by correspondents in Paris; others were addressed to suc- 
cessive earls of Huntingdon; others, again, to various 
members of the family of Wharton. And like valuable 
collections are to be seen in the library of the British 
Museum, and in the English Public Record Office. In 
Edinburgh, the Advocates’ Library possesses a series of 
the 16th century, written by Richard Scudamore to Sir 
Philip Hoby during his embassy to Vienna. 

The MS. news-letters—some of them proceeding from 
writers of marked ability who had access to official infor- 
mation, and were able to write with greater freedom and 
independence of tone than the compilers of the printed 
news—held their ground, although within narrowing limits, 
until nearly the middle of the last century. Some of the 
collections of these “ gazettes à-la-main" have for the 
historian a greater value than any existing printed series 
of a contemporary gazetteer. 

By the pains and critical acumen of the late Mr Thomas 
Watts, of the British Museum, the obstinate fiction that 
“for the first printed newspaper mankind are indebted to 
the wisdom of Elizabeth and the prudence of Burghley ” 
is at length gradually disappearing from current literature, 
although the old story of the English Mereurie of the 
Armada year has been many times repeated (even in the 
latest works on English journalism) since the first publica- 
tion of his able pamphlet.? In a later publication,? the 
same learned bibliographer traced, not less conclusively, 
this curious fabrication to its author, the second earl of 
Hardwicke. 


Although no genuine newspaper of the 16th century can News par 
be produced, English pamphlets, as well as French, Italian, phlets. 


and German, occur with such titles as Newes from Spaine, 
and thelike. In the early years of the 17th century they 
became very numerous. In 1614 we find Burton (the 
author of the Anatomy of Melancholy) pointing a sarcasm 
against the non-reading habits of "the major part" by 
adding, "if they read a book at any time...'tis an 
English chronicle, Sir Huon of Bordeaux, Amadis de Gaul, 
&c., a play-book, or some pamphlet of news.” The most 
eminent purveyors of reading of this sort were Nathaniel 
Butter, Nicholas Bourne, and Thomas Archer; and by 


them was issued, in May 1622, the first authentic English First peri 
When these dical new 
news-pamphlets began to be periodicals their periods were P*P™ 


periodical newspaper now known to exist. 


2 Letter to Antonio Panizzi, on the Reputed Earliest Printed News- 
paper, ‘* The English Mercurie” of 1588, London, 1839, 8vo. 

3 Authorship of the fabricated ‘Earliest English Newspaper,’ " 
Gent. Mag., n.s., xxxiii. 485-491, 1850. 
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at first irregular. Thus on the Ist of June 1619 Ralph 
Rounthwaite entered at Stationers’ Hall A Relation of all 
matters done in Bohemia, Austria, Poland, Sletia, France, 
&c., that is worthy of relating, since the 2 of March 1618 
[1619 x.s.] until the 4th of May! Agam, at the begin- 
ning of November 1621, Bartholomew Dc wnes and another 
entered in like manner The certaine and true newes from 
all parts of Germany and Poland, to ‘his present 20 of 
October 1621.2 No copy of either of these papers is now, 
we believe, known to exist. Nor is nny copy known of 
The Courant, or | Weekly Newes froxi foreign parts, of 
October 9, 1621, mentioned by Mr Nizhols? But in May 
1622 we arrive at a weekly newspape: which may still be 
seen in the British Museum. It is entitled ** The 23d of 
May—The Weekly News from Italy, Germany, &e., London, 
printed by J. D. for Nicholas Bourne and Thomas Archer." 
Nathaniel Butter’s name does not occur on this number, 
but on many subsequent numbers it appears in eonnexion 
sometimes with Bourne's and sometimes with Archer's 
name; so that there was probably an eventual partnership 
in the new undertaking. Butter had published Newes 
from Spaine in 1611, and he continued to be a publisher 
of news until 1641, if not later.* j 

In The Certain Newes of this Present Week, ending 23d 
August 1622, the publisher inserted this advertisement :— 
“ If any gentleman or other accustomed to buy the weekly 
relations of newes be desirous to continue the same, let 
them know that the writer, or transcriber rather, of this 
newes hath published two former newes ; the one dated the 
second, the other the thirteenth of August, all whieh do carry 
a like title, and have dependence one upon another ; which 
manner of writing and printing he doth propose to continue 
weekly, by God’s assistanee, from the best and most certain 
intelligence.” November 1641 is especially noticeable for 
the publication, in the form of a newspaper, of the earliest 
authentic report of the proceedings-of parliament. Diurnal 
Occurrences, or the Heads of several Proceedings in both 
Houses of Parliament, was usually, notwithstanding its 
title, a weekly periodical, and it sometimes contained 
ordinary news in addition to its staple matter. "This was 
followed, within five years, by a long train of newspapers, 
most of which were published weekly. "Those which stand 
out most saliently from the rest are the Mercurius Britanni- 
cus, M. Pragmaticus, and M. Politicus of Marchmont 
Nedham, and the Mercurius Aulicus of John Birkenhead. 
Nedham was perhaps both the ablest and the readiest man 
that had yet tried his hand at a newspaper. He eom- 
menced the M. Britannicus on August 22, 1643, zealously 
advocated in it the cause of the Parliament, and continued 
its publieation until 1647. At that period he changed 
sides, and began to write Mercurius Pragmaticus, 


“which, being very witty, satirical against the Presbyterians, and 
full of loyalty, made him known to, and admired by, the bravadoes 
and wits of those times. . . . Atlength... Lenthall and Bradshaw 
... persuaded him to change his style once more [in favour of] 
the Independents, then carrying all before them. So that, being 
bought over, he wrote Mercurius Politicus, so extreme contrary to 
the former that the geuerality for & long time . . . could not 
believe that that 'intelligence' could possibly be written by the 
same hand that wrote the M. Pragmaticus. . . . The last (i.c., the 
Pragmatici] were endeavoured by the parliamenteers to be stifled, 
but the former, the Politici, whieh came out by authority, and 
flew every week into all parts of the nation for more than ten 
years, had very great influence. . . . He was then [after a fourth 
‘change of style'] the Goliath of the Philistines, the great 


1 Registers of the Stationers’ Company, as printed by Mr Edward 
Arber, iii. 302. 

A fL. Mus SOB}. 3 Literary Anecdotes, iv. 38. 

3 It is to him that a passage in Fletcher's Fair Maid of the Inn 
(act iv. se. 2) obviously refers :—'* It shall be the ghost of some lying 
stationer. A spirit shall look as if du¢ter would not melt in his 
mouth; a new Mercurius Gallo- Belgicus."' 
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champion of the late usurper, whose pen, in comparison of others, 
was like a weaver's beam." 5 

Birkenhead’s M. Aulicus was also begun in 1643, and 
eontinued, although irregularly, until nearly the close of 
the civil war. According to Wood, Charles I. **appointed 
him to write the Mercurii Aulici, which being very pleas- 
ing to the loyal party, His Majesty reeommended him to 
the [university] electors that they would choose him moral 
philosophy reader," which was done aecordingly. He was 
assisted in the composition of Aulicus by George Lord 
Digby (secretary of state, and afterwards earl of Bristol) 
and by Dr Peter Heylin. Sir John Birkenhead had eon- 
siderable powers of satire, after a coarse fashion, and was 
one of the few rough-weather royalists who were permitted 
to bask in the sunshine of the Restoration. 


(ENGLAND. 


Under Cromwell, the chief papers were JY. Politicus and Intelli- 
The Public Intelligencer (of which the first number appeared gencers. 


on the 8th October 1655). These publications were issued 
on different days of the week, and at length they became 
eonjointly the foundation of the present London Gazette. 
Even at their origin they were in some degree official 
papers. In 1659 the council of state caused the following 
announcement to be published :—‘‘ Whereas Marehmont 
Nedham, the author of the weekly news-books called 
Mercurius Politicus and The Publique Intelligencer, is, by 
order of the council of state, diseharged from writing or 
publishing any publique intelligenee ; the reader is desired 
to take notiee that, by order of the said council, Giles 
Dury and Henry Muddiman are authorized henceforth to 
write and publish the said intelligence, the one upon the 
Thursday and the other upon the Monday, which they do 
intend to set out under the titles of The Parliamentary 
Intelligencer and of Mercurius Publicus.” After the Restora- 
tion, an office of surveyor of the press was instituted, to 
whieh Roger L'Estrange was appoiuted. The story of his 
administration of it—for which there are ample materials 
in the State Papers ®—would be well worth the telling in a 
befitting place. On him was also conferred, by royal grant 
—and, as it proved, for only a short period, —* all the sole 
privilege of writing, printing, and publishing all narratives, 
advertisements, mercuries, intelligencers, diurnals, and 
other books of public intelligence; ... with power to 
search for and seize unlicensed and treasonable schismatical 
and scandalous books and papers.”  L'Estrange continued 
the papers above mentioned, but changed their titles to 
The Intelligencer and The News. 

Joseph Williamson (afterwards secretary of state) was 
for a time L’Estrange’s assistant in the compilation of The 
Intelligencer,’ from which he soon withdrew. He organized 
for himself a far-spread foreign correspondence, and carried 
on the business of a news-letter writer on a larger scale 
than had till then been known. Presently L’Estrange 
found his own sources of information much abridged. To 
his application for renewed assistance Williamson replies 
that he cannot give it, but “will procure for L’Estrange a 
salary of £100 a year if he will give up his right in the 
news-book.”® Zhe Intelligencer appeals to Lord Arlington, 
and assures him that the charge of “entertaining spies 
for information was £500 in the first year.”® But he has 


5 Wood, Athenee Oxonienses (by Bliss), iii. 1182. A new Mer- 
curius Britannicus appeared in June 1647, but did not long continue. 
Another, entitled M. Britannicus again Alive, was published in May 
1648, and the title was often subsequently revived. 

6 These materials begin in Domestic Correspondence, Charles I1., 
xxxix. 92-95 (Rolls House), and continue at intervals in several 
sueeeeding volumes, 

7 This help seems to have been given at the request of Arlington 
(then Sir H. Bennet) in 1663, State Papers, Domestic, Charles II., 
lxxix. 112, 113. 

8 State Papers, Domestic, Charles II., cxxxiv. 103 (Rolls House). 

nos 117. 


London 
7azette. 


ENGLAND.] 


* doubled the size and price of the book, and has brought 
the profit from £200 to £400 or £500 a year"! The 
appeal was in vain. It was resolved to suppress The 
Intelligencer, and to establish a court newspaper under a 
new title and new editorship. 

At that time the great plague had driven the court to 
Oxford. The first number of The Oxford Gazette was 
published on the 14th of November 1665. With the pub- 
lication of the twenty-fourth number it became The London 
Gazette. Williamson had the general control of it. For 
a considerable time Charles Perrot, a member of Oriel 
College, was the acting editor? For several years the 
Gazette was regularly translated into French by one 
Moranville. During the Stuart reigns generally, its con- 
tents were very meagre, although in the reign of Anne 
some improvement is already visible. More than a century 
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world-famous ‘ Lloyd's " of commerce— started a thrice-a- 
week paper, Lloyds News, which had but a brief exist- 
ence in its first shape, but was the precursor of the Lloyd’s 
List of the present day. No. 76 of the original paper 
contained a paragraph referring to the House of Lords, for 
the appearance of which a publie apology must, the pub- 
lisher was told, be made. He preferred to discontinue 
his publication (February 1697). Nearly thirty years 
afterwards he in part revived it, under the title of Lloyd's 
List, —published at first weekly, afterwards twice a week.® 
This dates from 1726. It 1s now published daily. 

It was in the reign of Queen Anne that the newspaper 
press first became really eminent for the amount of intel- 
lectual power and of versatile talent which was employed 
upon it. It was also in that reign that the press was first 
fettered by the newspaper stamp. The accession of Anne 


-after the establishment of the Gazette, we find Secretary 
Lord Weymouth addressing a circular ? to the several 
secretaries of legation and the Dritish consuls abroad, in 


was quickly followed by the appearance of the first success- First 
ful London daily newspaper, The Daily Courant (1703). London 
Seven years earlier, in 1695, The Postboy had been started daily pape 


which he says, “The writer of the Gazette has represented 
that the reputation of that paper is greatly lessened, and 
the sale diminished, from the small portion of foreign news 
with which it is supplied.” He desires that each of them 
will send regularly all such articles of foreign intelligence 
as may appear proper for that paper, “taking particular 
care,—as the Gazette is the only paper of authority printed 
in this country,—never to send anything concerning the 
authenticity of which there is the smallest doubt.” From 
such humble beginnings has arisen the great repertory of 
State Papers, now so valuable to the writers and to the 
students of English history. It has appeared twice a week, 
in a continuous series, for nearly two hundred and twenty 
years.4 The Gazette brings to the public an income ex- 
ceeding £20,000 a year. The editorship is of course a 
Government appointment, and it has a salary of £800. 
The office is now commonly given in reward of distin- 
guished service upon the ordinary newspaper press. 

In November 1675 L’Estrange—not yet tired of journal- 
ism—commenced The City Mercury, or Advertisements 
concerning Trade. This he followed up in 1679 by 
Domestick Intelligence, published gratis for the promoting 
of Trade. 

The very day after the departure of James II. was 
marked by the appearance of three newspapers—Zhe Unt- 
versal Intelligence, The English Courant, and The London 
Courant. Within a few days more these were followed 
by The London Mercury, The Orange Gazette, The London 
Intelligence, The Harlem Currant, and others. The Licens- 
ing Act, which was in force at the date of the Revolu- 
tion, expired in 1692, but was continued for a year, after 
which it finally ceased. On the appearance of a paragraph 
in The Flying Post of lst April 1697, which appeared to 
the House of Commons to attack the credit of the 
Exchequer Bills, leave was given to bring in a Bill “to 
prevent the writing, printing, or publishing of any news 
without licence”; but the Bill was thrown out in an early 
stage of its progress. That Flying Post which gave occasion 
to this attempt ‘was also noticeable for a new method of 
printing, which it thus announced to its customers,—“ If 
any gentleman has a mind to oblige his country friend or 
correspondent with this account of public affairs, he can 
have it for twopence.... n & sheet of fine paper, half 
of which being left blank, he may thereon write his own 
affairs, or the material news of the day.” 


1 State Papers, Domestie, Charles IT., exxxv. 24. 

? Anthony Wood, Athena Oxonienses, sect. **Perrot." 

3 Calendar of Home-Office Papers, 1766-69, p. 483 (1879). 

* A complete set exceeds four hundred volumes, with four volumes 
of index, and is now of extreme rarity. 


In 1696 Edward Lloyd—the virtual founder of the 


as a daily paper, but only four numbers appeared. The 
Courant was published and edited by the well-known and 
learned printer Samuel Buckley, who explained to the 
public that “the author has taken care to be duly fur- 
nished with all that comes from abroad, in any language. 
.... At the beginning of each article he will quote the 
foreign paper from which it is taken, that the public, 
seeing from what country a piece of news comes, with 
the allowance of that Government, may be better able to 
judge of the credibility and fairness of the relation. Nor 
wil he take upon himself to give any comments, .... 
supposing other people to have sense enough to make 
reflexions for themselves?  'Then came, in rapid succes- 
sion, à crowd of new competitors for public favour, of less 
frequent publication. The first number of one of these, 
The Country Gentleman’s Courant (1706), was given away 
gratuitously, and made a special claim to publie favour on 
the ground that * here the reader is not only diverted with 
a faithful register of the most remarkable and momentary 
[7.e, momentous] transactions at home and abroad, ... . 
but also with a geographical description of the most 
material places mentioned in every article of news, 
whereby he is freed the trouble of looking into maps.” 


On the 19th of February 1704, whilst still imprisoned Defoe's 
in Newgate for a political offence, Defoe began his famous “ew. 


paper The Review (see DEFOE). At the outset it was pub- 
lished weekly, afterwards twice, and at length three times 
a week. It continued substantially in its first form until 
July 29, 1712; and a complete set is of extreme rarity. 
From the first page to the last it is characterized by the 
manly boldness and persistent tenacity with which the 
almost unaided author utters and defends his opinions on 
public affairs against a host of able and bitter assailants. 
Some of the numbers were written during travel, some in 
Edinburgh. But The Review appeared regularly. When 
interrupted by the pressure of the Stamp Act, the writer 
modified the form of his paper, and began a new series 
(August 2, 1712, to June 11, 1713). In those early and 
monthly supplements of his paper which he entitled 
* Advice from the Scandalous Club,” and set apart for 
the discussion of questions of literature and manners, and 
sometimes of topics of a graver kind, Defoe to some extent 
anticipated the Tatler and Spectator. In 1705 he severed 
those supplements from his chief newspaper, and published 
them twice a week as The Little Review. But they soon 
ceased to appear. Not again to revert to Defoe as an 


5 Frederick Martin, History of Lloyd's, 66-77 and 107-120. The 
great collection of newspapers in the British Museum contains only 
one number of Lloyd’s News; but sixty-nine numbers may be seen in 
the Bodleian Library. Of the List, also, no complete series is known 
to exist ; that in the library of Lloyd’s begins with 1740. 
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English journalist, it may here be added that in May 1716 
he began a new monthly paper under an old title, Mercurius 
Politicus, . . . . “by a lover of old England.” This journal 
continued to appear until September 1720. 

The year 1710 was marked by the appearance of The 
Examiner, or Remarks upon Papers and Occurrences (No. 1, 
August 3), of which thirteen numbers appeared by the 
co-operation of Bolingbroke, Prior, Freind, and King be- 
fore it was placed under the sole control of Swift. Zhe 
Whig Examiner, avowedly intended “to censure the 
writings of others, and to give all persons a rehearing who 
had suffered under any unjust sentence of The Examiner," 
followed on the Ist September, and The Medley three 
weeks afterwards. 

This increasing popularity and influence of the news- 
paper press could not fail to be distasteful to the Govern- 
ment of the day. Prosecutions were multiplied, but with 
small success. At length some busy projector hit upon 
the expedient of a newspaper tax. The paper which seems 
to contain the first germ of the plan is still preserved 
amongst the Treasury papers. It is anonymous and 
undated, but probably belongs to the year 1711. “There 
are published weekly," says the writer, “about 44,000 
newspapers, viz., Daily Courant, London Post, English Post, 
London Gazette, Postman, Postboy, Flying Post, Review, and 
Observator.” ! 

The duty eventually imposed was a halfpenny on papers 
of half a sheet or less, and a penny on such as ranged 
from half a sheet toa’ single sheet (10 Anne, c. xix. § 101), 
and it came into force on the 19th July 1712, The first 
results of the tax cannot be more succinctly or more vividly 
described than in the following characteristie passage of the 
Journal to Stella (August 7, 1712): “Do you know that 
Grub Street is dead and gone last week? No more ghosts 
or murders now for love or money. I plied it close the 
last fortnight, and published at least seven papers of my 
own, besides some of. other people's; but now every single 
half-sheet pays a halfpenny to the queen. The Observator 
is fallen ; the Medleys are jumbled together with the ying 
Post; the Examiner is deadly sick; the Spectator keeps 
up, and doubles its price—I know not how long it will 
hold. Have you seen the red stamp the papers are marked 
with? Methinks the stamping is worth a halfpenny.” 

Swift’s doubt as to the ability of the Spectator to hold 
out against the tax was justified by its discontinuance in 
the following year. But the impost which was thus fruit- 
ful in mischief, by suppressing much good literature, 
wholly failed in keeping out bad. Some of the worst 
journals that were already in existence kept their ground, 
and the number of such ere long increased.? An enumera- 
tion of the London papers of 1714 comprises The Daily 
Courant, The Examiner, The British Merchant, The Lover, 
The Patriot, The Monitor, The Flying Post, The Postboy, 
Mercator, The Weekly Pacquet, and Dunton’s | Ghost. 
Another enumeration in 1733 includes The Daily Courant, 
The Craftsman, Fog's Journal, Mists Journal, The London 
Journal, The Free Briton, The Grub Street Journal, The 
Weekly Register, The Universal Spectator, The Auditor, 
The Weekly Miscellany, The London Crier, Read’s Journal, 
Edipus or the Postman Remounted, The St James's Post, 
The London Evening Post,and The London Daily Post. 
Twenty years later the last-named publication became the 
well-known Public Advertiser. Part of this increase may 
fairly be ascribed to political corruption. In 1742 the 


1 ** A Proposition to Increase the Revenue of the Stamp-Office," Red- 
ington, Calendar of Treasury Papers, 1708-14, p. 235. The stamp- 
office dated from 1694, when the earliest duties on paper and parch- 
ment were enacted. 

? See the Burney collection of newspapers in the British Museum ; 
and Nichols, Literary Ancedotes of the Eighteenth Century iv. 33-07. 
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committee of the House of Commons appointed to inquire 
into the political conduct of the earl of Orford reported to 
the House that during the last ten years of the Walpole 
ministry there was paid, out of public money, no “less a 
sum than £50,077, 18s. to authors and printers of news- 
papers, such as the Free Briton, Daily Courant, Gazetteer, 
and other political papers"? But some part of the 
payment may well have been made for advertisements. 
Towards the middle of the century the provisions and the 
penalties of the Stamp Act were made more stringent. 
Yet the number of newspapers continued to rise. Johnson, 
writing in 1758, bears testimony to the still growing thirst 
for news: “Journals are daily multiplied, without in- 
crease of knowledge. The tale of the morning paper is 
told in the evening, and the narratives of the evening are 
bought again in the morning. These repetitions, indeed, 
waste time, but they do not shorten it. The most eager 
peruser of news is tired before he has completed his labour ; 
and many a man who enters the coffee-house in his night- 
gown and slippers is called away to his shop or his dinner 
before he has well considered the state of Europe." Five 
years before this remark appeared in Zhe Idler the 
aggregate number of copies of newspapers annually sold 
in England, on an average of three years, amounted to 
7,411,757. In 1760 it had risen to 9,464,790, and in 
1767 to 11,300,980. In 1776 the number of newspapers 
published in London alone had increased to fifty-three. 

When Johnson wrote his sareastic strictures on the 
newspapers that were the contemporaries and, in a sense, 
the rivals of The Idler, the newswriters had fallen below 
the standard of an earlier day. A generation before, the 
newspaper was often much more of a political organ than 
of an industrial venture. All of the many enterprises of 
Defoe in this field of journalism united indeed both 
characteristics. But if he was a keen tradesman, he was 
also a passionate politician, And not a few of his fellow- 
workers in that field were conspicuous as statesmen no less 
than as journalists, Even less than twenty years before 
the appearance of Johnson's remarks, men of the mental ` 
calibre of Henry Fielding were still to be found amongst 
the editors and writers of newspapers. The task had fallen 
to a different class of men in 1750. 
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The history of newspapers during the long reign of Press 


George III. is a history of criminal prosecutions, in which nous 
10ns 
d : 


individual writers and editors were repeatedly defeated an 
severely punished, whilst the press itself derived new 
strength from the protracted conflict, and turned ignomini- 
ous penalties into signal triumphs. From the days of 
The North Briton to those of The Examiner, every con- 
spicuous newspaper prosecution gave tenfold currency to 
the doctrines that were assailed. In the earlier part of 
this period men who were mere traders in politics—whose 
motives were obviously base and their lives contemptible— 
became for a time powers in the state, able to brave king, 
legislature, and law courts, by virtue of the simple truth 
that a free people must have a free press. Yet the policy 
that had failed in 1763 continued to be clung to in 1819. 

One of the minor incidents of the North Briton excite- 
ment led indirectly to valuable results with reference to 
the much-vexed question of parliamentary reporting. 
During the discussions respecting the Middlesex election, 
Almon, a bookseller, collected from members of the House 
of Commons some particulars of the debates, and published 
them in The London Evening Post. The success which 
attended these reports induced the proprietors of The St 
James's Chronicle to employ a reporter to collect notes in 
the lobby and at the coffee-houses. This repeated infrac- 
tion of the privilege of secret legislation led to the memor- 


3 ** Fourth Report of the Committee of Secreey,’’ &e.. in Hansard’s 
Parliamentary History, xii. §14. 
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able proceedings of the House of Commons in 1771, with 
their fierce debates, angry resolutions, and arbitrary im- 
prisonments,—all resulting, at length, in that tacit con- 
cession of publicity of discussion which in the main, with 
brief occasional exceptions, has ever since prevailed. 

The three metropolitan newspapers which at different 
periods of this reign stood pre-eminent amongst their com- 
petitors were The Public Advertiser, The Morning Post, 
and The Morning Chronicle. The first-named paper owed 
much of its popularity to the letters of Junius. The Post 
and the Chronicle were mainly indebted for their success 
to the personal qualities of individual editors, combined, 
in both cases, although in very different degree, with a 
staff of writers endowed with exceptional literary power 
and marked versatility of talents. The Public Advertiser 
was first published in 1726, under the title London Daily 
Post and General Advertiser. In 1738 the first part of 
the title was dropped, and in 1752 General Advertiser 
was altered into the name which the letters of Junius 
made so famous. Many of these had appeared before 
the smallest perceptible effect was produced on the circu- 
lation of the paper; but when the “ Letter to the King” 
came out (19th December 1769, almost a year from the 
beginning of the series) it caused an addition of 1750 
copies to the ordinary impression. The effect of subsequent 
letters was variable ; but when Junius ceased to write the 
monthly sale of the paper had risen to 83,950. This was 
in December 1771. Seven years earlier the monthly sale 
had been but 47,515. It now became so valuable a 
property that shares in it were sold, according to John 
Nichols, *as regularly as those of the New River 
Company.”? But the fortunes of the Advertiser declined 
almost as rapidly as they had risen. It continued to 
appear until 1798, and then seems to have been amalga- 
mated with the commercial paper called The Public Ledger 
(dating from 1759), which still exists as a London daily 
journal Actions for libel were brought against the paper 
by Edmund Burke in 1784, and by William Pitt in 1785, 
and in both suits damages were given. The Morning 
Chronicle was begun in 1769. William Woodfall was its 
printer, reporter, and editor, and continued to conduct it 
until 1789. James Perry succeeded him as editor, and so 
continued, with an interval during which the editorship 
was in the hands of the late Mr Sergeant Spankie, until 
his death in 1821.  Perry's editorial functions were 
occasionally discharged in Newgate in consequence of 
repeated prosecutions for political libel. In 1819 the daily 
sale reached nearly 4000. It was sold in 1823 to Mr 
Clement, the purchase-money amounting to £42,000. 
Mr Clement held it for about eleven years, and then sold 
it to Sir John Easthope for £16,000. It was then, and 
until 1843, edited by John Black, who numbered amongst 
his staff Albany Fonblanque, Charles Dickens, and John 
Payne Collier. The paper continued to be distinguished 
by much literary ability, but not by commercial prosperity. 
In 1849 it became the joint property of the duke of New- 
castle, Mr Gladstone, and some of their political friends ; 
and by them, in 1854, it was sold, conditionally, to Mr 
Serjeant Glover, under whose management it became event- 
ually the subject of a memorable public scandal in the law 
courts of France. At length the affairs of the Chronicle 
were wound up in the Bankruptcy Court of London, after 
an existence of more than ninety years. 

The Morning Post dates from 1772. For some years it 
was in the hands of Henry Bate (afterwards known as Sir 
Henry Bate Dudley), and it attained some degree of 
temporary popularity, though of no very enviable sort. In 
1795 the entire copyright, with house and printing 


E These are the figures of Mr W. S. Woodfall, the editor. 
" Literary Anecdotes of the Eighteenth Century. 
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materials, was sold for .£600 to Peter and Daniel Stuart, 
who quickly raised the position of the Post by enlisting 
Mackintosh and Coleridge in its service, and also by giving 
unremitting attention to advertisements and to the copious 
supply of incidental news and amusing paragraphs. 
There has been much controversy about the share which 
Coleridge had in elevating the Post from obscurity to 
eminence. That he greatly promoted this result there can 
be no doubt. His famous ‘‘ Character of Pitt,” published 
in 1800, was especially successful, and created a demand 
for the particular number in which it appeared that lasted 
for weeks, a thing almost without precedent. Coleridge 
wrote for this paper from 1795 until 1802, and during 
that period its circulation in ordinary rose from 350 copies, 
on the average, to 4500. Whatever the amount of 
rhetorical hyperbole in Fox's saying, — recorded as spoken 
in the House of Commons, —** Mr Coleridge's essays in The 
Morning Post led to the rupture of the treaty of Amiens,” 
it is none the less a striking testimony, not only to 
Coleridge's powers as a publicist, but to the position which 
the newspaper press had won, in spite of innumerable 
obstacles, eighty years ago. The list of his fellow-workers 
in the Post is a most brilliant and varied one. Besides 
Mackintosh, Southey, and Arthur Young, it included a 
galaxy of poets. Many of the lyrics of Moore, many of 
the social verses of Mackworth Praed, some of the noblest 
sonnets of Wordsworth, were first published in the columns 
of the Post. And the story of the paper, in its early days, 
had tragic as well as poetic episodes. In consequence of 
offence taken at some of its articles, the editor and pro- 
prietor, Nicholas Byrne (who succeeded Daniel Stuart), 
was assaulted and murdered whilst sitting in his office. 
In later days, but long prior to those of the submarine 
cable, the Post for a time eclipsed most of its rivals by 
means of the skilful organization which Lieutenant 
Waghorn—the pioneer of the overland route to India— 
gave to its agencies for foreign intelligence. 


The Times is usually dated from the lst of January The 
1788, but was really commenced on the 18th January Times. 


1785, under the title of The London Daily Universal 
Register, printed logographically. This * word-printing ” 
process had been invented by a printer named Henry 
Johnson several years before, and found a warm advocate 
in John Walter, who expounded its peculiarities at great 
length in No. 510 of his Daily Universal Register. Ina 
later number he stated, very amusingly, his reasons for 
adopting that altered title which the enterprise and the 
ability of his successors have made world-famous. 

Within two years Walter had his share in the Georgian 
persecutions of the press, by successive sentences to three 
fines and to three several imprisonments in Newgate, 
chiefly for having stated that the prince of Wales and the 
dukes of York and Clarence had so misconducted them- 
selves “as to incur the just disapprobation of his Majesty.” 
In 1803 he transferred the management (together with the 
joint proprietorship) of the journal to his son, by whom it 
was carried on with remarkable energy and consummate 
tact. To Lord Sidmouth’s Government he gave a general 
but independent support. That of Pitt he opposed, espe- 
cially on the questions of the Catamaran expedition and 
the malversations of Lord Melville. This opposition was 
resented by depriving the elder Walter of the printing 
for the customs department, by the withdrawal of Govern- 
ment advertisements from The Times, and also, it is said, 
by the systematic detention at the outports of the foreign 
intelligence addressed to its editor. Walter, however, was 
strong and resolute enough to brave the Government. He 
organized a better system of news transmission than had 
ever before existed. He introduced steam-printing, and re- 
peatedly improved its mechanism ; and, although machines 
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which print 22,000 sheets in the hour may now séem to 
thrust into insignificance a press of which it was at first 
announced as a notable triumph that the new machine per- 
formed its task “ with such a velocity and simultaneousness 
of movement that no less than 1100 sheets are impressed 
in one hour," yet Walter's assertion was none the less true, 
that The Times of 29th November 1814 “presented to the 
public the practical result of the greatest improvement con- 
nected with printing since the discovery of the art itself.” 

The effort to secure for The Times the best attainable 
literary talent in all departments kept at least an equal 
pace with those which were directed towards the improve- 
ment of its mechanical resources. And thus it came to 
pass that a circulation which did not, even in 1815, exceed 
on the average 5000 copies became, in 1834, 10,000; in 
1844, 23,000; in 1851, 40,000; and in 1854, 51,648. 
In the year last named the average circulation of the 
other London dailies was—Jforning Advertiser, 7644 ; 
Daily News, 4160; Morning Herald, 3712; Morning 
Chronicle, 2800 ; Morning Post, 2667. 

Sir John Stoddart, afterwards governor of Malta, edited 
The Times for several years prior to 1816. He was suc- 
ceeded by Thomas Barnes, under whose management the 
great journal became famous for munificent reward of every 
kind of efficient service. The energy shown of late in the 
use of the railway and the telegraphic cable is no more 
marvellous than was the bringing of important news to 
London in 1834, at the rate of 15 miles an hour, for 400 
miles. Unlike his most distinguished successor in the 
editorship, Barnes for many years wrote largely in his 
paper. When his health began to fail the largest share of 
the editorial work came into the hands of Captain Edward 
Sterling,—the contributor about a quarter of a century 
earlier of a noteworthy series of political letters signed 
* Vetus," the Paris correspondent of Zhe Times in 1814 
and subsequent eventful years, and afterwards for many 
years the most conspicuous among its leader-writers.! 
From 1841 to 1877 the chief editor was John Thaddeus 
Delane. It is known, on the best authority, that “he 
never was a writer; he never even attempted to write 
anything, except what he wrote better than most writers 
could do—reports and letters.”? But without writing, 
in the literary sense, a wonderful life’s work was crowded 
into those six and thirty years. The result of that labour, 
cembined with the labour of a most brilliant staff of 
contributors, was to make what already had grown to 
be the “favourite broadsheet” of the English public into 
that which is now wont to be described as the * leading 
journal of the world." Everything that is used in the 
production of The Times, except the printing paper, is 
made in its offices. Not only its own ** Walter machines ” 
—able to print and perfect from 22,000 to 24,000 sheets 
in the hour—but those also which have been supplied to 
The Scotsman, The Daily. News, The Liverpool Post, and 
The New York Times have been manufactured there. The 
editor’s office in Printing-House Square is now in direct 
communication by special wires with his branch offices 
both in Paris and in Berlin. The parliamentary reports 
are sent to the office from the Houses through the telephone. 
The shorthand writer extends his notes in the usual way, 
and reads off the manuscript through the instrument. 
The recipient dictates the reports to the type setters. The 
manuscript follows the telephonic report, and the proofs 
are read by it. These several mechanical triumphs, in 


1 See Life of John Sterling, by Carlyle, who says of him at this time 
—‘‘The emphatic, big-voiced, always influential and often strongly 
unreasonable Times newspaper was the express emblem of Edward 
Sterling. He, more than any other man, . . . was The Times, and 
thundered through it, to the shaking of the spheres.” 

2 The Times, 25th November 1879. 
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their varied stages of development, must have occasioned 
a preliminary outlay of at least £100,000. And that such 
experinients, on any like scale, became possible is due to 
the growth of advertisements. Of these, the first number 
of Zhe Times contained fifty-seven, all brief ones. In 
recent days a number of The Times has occasionally con- 
tained sixty columns—in one instance, at least, sixty- 
seven—of advertisements. The rates of charge vary, but 
upon a rough average it seems probable that the annual 
revenue from this source alone may considerably exceed 
£400,000. With such a fund in reserve—apart from the 
direct product by sale—it becomes easy to understand the 
otherwise amazing items of outlay known to have been 
incurred for telegrams, as, for instance, of £800 for reports 
of the results of the congress of Berlin, when Zhe Times 
achieved the publication of the treaty almost at the instant 
of its signature. What the sale of the paper was upon 
that occasion is not publicly recorded. But when, in 
December 1861, it published a memoir of the lamented 
Prince Consort, 91,000 copies were sold. On occasion of 
the marriage of the prince of Wales a sale of 110,000 
copies (at 41d.) was attained. 

Of the many curious episodical incidents which occur 
in the public history of The Times, one only can here be 
mentioned. In 1840 the Paris correspondent of the paper 
(Mr O'Reilly) obtained information respecting a gigantic 
scheme of forgery which had been planned in France, 
together with particulars of the examination at Antwerp 
of a minor agent in the conspiracy, who had been there, 
almost by chance, arrested. All that he could collect on 
the subject, including the names of the chief conspirators, 
was published by The Times on the 26th of May in that 
year, under the heading * Extraordinary and Extensive 
Forgery and Swindling Conspiracy on the Continent 
(Private Correspondence). The project contemplated the 
almost simultaneous presentation at the chief banking- 
houses throughout the Continent of forged letters of 
credit, purporting to be those of Glyn & Company, to a 
very large amount; and its failure appears to have been 
in à great degree owing to the exertions made, and the 
responsibility assumed, by Zhe Times. One of the persons 
implicated brought an action for libel against the printer, 
which was tried at Croydon in August 1841, with a verdict 
for the plaintiff, one farthing damages. A subscription 
towards defraying the heavy expenses (amounting to more 
than £5000) which The Times had incurred was speedily 
opened, but the proprietors declined to profit by it; and 
the sum which had been raised was devoted to the founda- 
tion of two “Times scholarships," in connexion with 
Christ’s Hospital and the City of London School. Three 
years afterwards The Times rendered noble public service 
in a different direction. It used its vast power with 
vigour—at the expense of materially checking the growth 
of its own advertisement fund—by denouncing the fraudu- 
lent schemes which underlay the “railway mania” of 1845. 

For a long period after the establishment of The Times, 
no effort to found a new daily London morning newspaper 
was ever conspicuously successful. As time went on, 
many endeavours were made, at an aggregate cost, as 
respects those only that entirely failed, of at least 
£80,000.3 A measure of success followed the establishment 


3 Conspicuous among these unfruitful attempts were—(1) The New 
Times, started by Dr (afterwards Sir John) Stoddart, upon his depar- 
ture from Printing-House Square; (2) The Representative, established 
by John Murray, under circumstances which seemed at the outset 
exceptionally promising; (3) The Constitutional, begun in 1836 and 
carried on for eight months by a joint-stock company, exception- 
ally favoured in having for editor and sub-editor Laman Blanchard 
and Thornton Hunt, with a staff of contributors which included 
Thackeray, Douglas Jerrold, and Bulwer; (4) The Morning Star, 
founded in 1856, and kept afloat at a cost (it is credibly reported) of, 
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(1794) of The Morning Advertiser, under special circum- 
stances. It was the joint-stock venture of a large society 
of licensed victuallers, amongst whom subscription to the 
paper was the condition of membership. For nearly sixty 
years its circulation lay almost entirely in public-houses 
and coffee-houses, but amongst them it sold nearly 5000 
copies daily, and it yielded a steady profit of about £6000 
a year. Then, by the ability and enterprise of an experi- 
enced editor (James Grant), it was within four years raised}, 
to a circulation of nearly 8000, and to an aggregate profit 
of £12,000 a year. 

Setting aside mere, class-journals like Zhe Financier and 
The Sportsman, the only existing London morning news- 
papers which have been founded during the present century 
are The Daily News (21st January 1846), The Daily Tele- 
graph (29th June 1855), and The Standard (29th June 
1857). The lowest of the three in the point of circulation 
has attained an average issue of 170,000 copies; the 
highest has reached (by notarial certificate) to an average 
of about 242,000. In 1856 no London newspaper of any 
kind was recorded to have reached a higher average circu- 
lation than 109,106 copies (attained in 1854 by the weekly 
News of the World); no daily newspaper had exceeded an 
average of 51,648 copies (attained in the same year by 
The Times), its next highest competitor, The Morning 
Advertiser, reaching an average sale of only 7644 copies. 

The Daily News became a penny paper in 1868. The 
great stride in its circulation did not come until 1870, 
when lavish use of the electric telegraph, combined with 
the great powers of a brilliant war correspondent, are said 
to have lifted the sale in a week from 50,000 copies to 
150,000.! 

Originally an evening paper, established in 1827 as the 
express organ of the opponents of the measure for the 
removal of the Roman Catholic disabilities, The Standard 
was at first edited by Dr Gifford. From the beginning it 
showed marked literary ability, but its commercial success 
was small When sold to James Johnson its fortunes 
rapidly improved. He made it both a morning and even- 
ing journal, reduced its price to a penny, and gave it a 
thoroughly good organization. Occasionally, in 1870, the 
evening sale reached 100,000 copies. In 1882 the aggre- 
gate circulation, morning and evening, was certified to 
average 242,062 copies. 

The Daily Telegraph was originally founded by Colonel 
Sleigh, and for a few and unprosperous years was edited 
by Henry Barnett. It attained no success until a change 
of ownership placed it under the editorial care of Edward 
Lawson. In 1882 its certified average daily circulation 
exceeded 241,900 copies. 

London possessed no daily evening paper until 1788, 
nor did any evening paper attain an important position 
until the period of the war with Napoleon, when The 
Courier (established in 1792) became the newspaper of the 
day. For a few years its circulation exceeded that of The 
Times. The average amounted during the last three years 
of the war to 10,000 copies daily, a circulation not till then 
known to have been attained by any daily paper. Mack- 
intosh, Coleridge, and Wordsworth were amongst its stated 
contributors. Out of an article in The Courier, from the 
from first to last, some £80,000, until 1870, when it merged in The 
Daily News; (5) in 1867, The Day, which lived only six weeks; 
(6) in 1873, The Hour, which had an existence of three years; (7) in 
1878, The Daily Express, an almost instant failure, although edited 
with much ability. Against these seven disastrous ventures, extending 
over nearly the whole of the present century, there are to be set but 
three successful ones, —disregarding papers of a strictly commercial 
sort, and also, of course, those teeming local and suburban journals 
which are chiefly advertising organs, and of which only one, The 
Clerkenwell Daily Chroniele, has succeeded in establishing itself as a 
Eondon morning paper of the usual type. 

1 Ratton, Journatistic London, 1851. 
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pen of the last-named, grew the famous pamphlet on the 
convention of Cintra. Among the successive editors of The 
Courter were Daniel Stuart, William Mudford, Eugenius 
Roche, John Galt, James Stuart, and Laman Blanchard. 
In 1827 one twenty-fourth share in the property is said to 
have brought 5000 guineas. But changes of editorship 
and keen competition were fatal to a paper that had 
rendered brilliant public service in its day, and for a time 
had headed the newspaper press of London. 

The metropolis has now seven evening papers, one of 
which—The Shipping and Mercantile Gazette—is exclusively 
commercial. Whilst, of the distinctively political morning 
journals, four are Liberal and only two Conservative, of 
the six political evening ones, four are Conservative (Globe, 
dating from 1803; Evening Standard, 1827; St James's 
Gazette, 1880; Evening News, 1881) and two are Liberal 
(Pall Mall Gazette, 1865; and The Echo, 1868). The last- 
named was the first London newspaper published at a 
halfpenny. 


The London weekly press has always worn a motley garb. London 
Weekly publieation facilitates the individuality of a journal, both weeklies, 


as respects its editorship and as respects the class of readers to 
which it more especially addresses itself. From the days of Daniel 
Defoe to those of Albany Fonblanque and Robert Rintoul there 
have always been newspapers bearing the unmistakable impress of 
an individual and powerful mind. When to great force of charac- 
ter in the writer and its natural result, an almost personal intimacy 
between writer and reader, Governments have been unwise enough 
to add the strength which inevitably grows out of persecution, the 
combination might well prove a formidable one. Cobbett’s Weekly 
Jiegister affords perhaps as striking an illustration of journalism in 
its greatness and in its meanness as could be found throughout its 
entire annals, And Cobbett's paper has had many successors, some 
of which, profiting by the marvellous mechanical appliances of the 
present day, have attained a far wider popular influence than was 
possessed by the Weckly Register in its most prosperous days. 

The Observer dates from 1792, and was conducted by one editor— 
Mr Doxat—for more than fifty years. It early distanced its com- 
petitors; its expenditure was lavish, and its profits large. There 
is record that the issue of Zhe Observer which contained a report of 
the coronation of George IV. (published in two parts, each of them 
with a fourpenny stamp) attained a circulation of 60,000 copies, 
and that there was paid to the Government for that week's 1ssue 
about £2000 of stamp duty.? 

The late well-known Zzaminer was founded in 1808, and had a 
career as one of the most prominent organs of the Liberals of nearly 
seventy years. That its literary reputation was great resulted 
naturally from a succession of such editors as Leigh Hunt, Albany 
Fonblanque, John Forster, and Professor Henry Morley. It had 
in its later daysa distinguished competitor in the Spectator, founded 
(July 1828) and for more than thirty years edited by Robert 
Rintoul. 

Strikingly in contrast with newspapers of this class stand two 
which have much in common besides their identity of title and 
their extraordinary circnlation—Lloyd’s Weekly Newspaper and 
Reynolds's Weekly Newspaper. The former started as an unstamped 
illustrated journal at a penny in September 1842. In 1843 it was 
enlarged in size, and the price raised to threepence. Curious 
ingenuity was shown in advertising it by all sorts of expedients. 
Amongst others, all the pennies its proprietor could Jay his hands 
on were embossed, by acleverly constructed machine, with the title 
and price of the new journal The Times soon drew attention to 
this defacement of the queen's coin, and so gave a better advertise- 
ment stil. Froni a weekly sale of 33,000 in 1848 it rose to 170,000 
in 1861. In anticipation of the abolition of the paper duty, the 
price was then reduced toa penny. Thecireulation became 347,000 
in 1863; in 1865 it rose to 412,080. The skill of the American 
machine-makers was now put to a test which produced for this 
paper Hoe's first great web-machine,—adopted immediately after- 
wards by The Daily Telegraph and The Standard. In 1879 the 
weekly sale of Lloyd's Newspaper was certified to average 612,902 
copies. Reynolds's Weekly Newspaper, which has also a large circu- 
lation, dates from May 1850. 

Of the illustrated papers The Illustrated London News is the 
oldest, and has the largest circulation (about 95,000). Besides its 
pictorial merits, it has long been notable for its obituary notices 
and its abstracts of wills. It was founded in May 1842. The 
Graphic (commenced in December 1869) has attained considerable 
reputation for its literature as well as for its engravings. The 
Pictorial World dates from March 1874. 


2 «The Newspaper Press,” in Quarterly Review, Octeber 1880. 
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Nearly thirty years ago (in 1855) the total number of London 
The 


statistics, total number of London newspapers of all kinds increased 


from 89 in 1855 to 386 in 1883. In 1855 the total number of 
provineial newspapers published throughout the United Kingdom 
was 560; in 1883 it was 1576. The whole number of daily 
newspapers in the provinces at the former date was but 13; at 
the latter it was 162. This vast growth is due in the main to 
altered legislation rather than to altered economie conditions. 
Some account must now be given of the Government restrictions on 
the British newspaper press, commencing with the Stamp Act of 
1712. 

In 1756 an additional halfpenny was added to the tax of 1712. 
In 1765 and in 1773 various restrictive regulations were imposed 
(5 Geo. III. c. 46, and 13 Geo. ITI. c. 65). In 1789 the three- 
halfpence was increased to twopence (29 Geo. III. e. 50), in 1797 
to twopence-halfpenny (37 Geo. III. e. 90), in 1804 to threc- 

ence-halfpenny (44 Geo. III. c. 98), and in 1815 to fourpence, 
ess a discount of 20 per cent. Penalties of all kinds were also 
increased, and obstructive regulations were multiplied. In the 
eourse of the struggle between this constantly enhanced taxation 
and the irrepressible desire for cheap newspapers, nore than seven 
hundred prosecutions for publishing unstamped journals were insti- 
tuted, and more than five hundred persons were imprisoned, some- 
times for considerable periods. As the prosecutions multiplied and 
the penalties became more severe, Poor Man's Guardians, Demo- 
erats, Destructives, and their eongeners multiplied also, and their 
revolutionary tendencies inond in a still greater ratio. Blas- 
phemy was added to sedition. Penny and halfpenny journals were 
established which dealt exclusively with narratives of gross vice and 
crime, and which vied with each other in every kind of artifice to 
make vice and crime attractive. Between the years 1831 and 1835 
many scores of unstamped newspapers made their appearance. 
Papers such as those enumerated above swarmed from presses that 
seemed to rival, in their mysterious itinerancy and sudden vanish- 
ings, the famous Marprelate press of the 16th century. The politi- 
cal tone of most of thet was fiercely revolutionary. Prosecution 
followed prosecution; but all failed to suppress the obnoxious 
publications. 

To the late Lord Lytton is due the credit of grappling with this 
question in the House of Commons in a manner which secured the 
speedy reduction of the tax from fourpence to a penny, and paved 
the way for its subsequent though long-delayed abolition. The 
reduction to a penny took effect on the 15th September 1836. At 
that date the number of newspapers stamped in Great Britain and 
Treland was about 36,000,000 in the year, and the gross amount of 
duty upwards of £553,000. Of this sum English newspapers 
paid £473,910, Scottish newspapers £47,999, Trish newspapers 
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£31,287. In the year ending 9th January 1838—the first complete 
year of the reduced duty—the number of stamps issued was 
53,897,926. The gross amount of duty was reduced to £223,425. 
(English, £182,998; Scottish, £18,671; Irish, £21,756). 

The results of the reduction surpassed all that had been predicted 
by its promoters. Yet the total abolition came only in 1855. In 
the year ending 5th January 1855 the number of penny stamps: 
issued to newspapers was 107,052,053, and the gross amount of duty 
£446,050. The details are as follows :— 
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Number of 
Newspapers 
Stamped. 


Penny Stamps 
issued to News- 
papers, 


87,930,085 


Gross Amount of 
Duty thereon. 


£366,375 7 
4,6614 6 
37,967 13 
37,092 17 


1,107,434 
9,112,245 
8,902,289 


107,052,053 | £446,050 4 

At the same date the following newspapers (all weekly except: 
The Times and Advertiser) stood highest as regards circulation and 
consumption of stamps:— 


Name and Date of Establishment. Lanny Stamps | DE f 
Times i78) ee e e eee eass 15,975,739 51,648 
News of the World (1843)............... 5,673,525 109,106 
Illustrated London News (1842). ...... 5,627,866 108, 228 
Lloyd’s Weekly Newspaper (1842)....| 5,572,897 107,171 
Weekly Times (1847) ..... ............... 3,902,169 75,041 
Reynolds's Weekly Newspaper (1850)| 2,496,256 48,005 
Morning Advertiser (1794) .. ............ 2,392,780 7,644 
Weekly Dispatch (1801) ................. 1,982,933 38,138 


The measure for the final abolition of the stamp tax was substan- 
tially prepared by Mr Gladstone during his chancellorship of the 
exchequer in 1854, but was introduced into the House of Commons 
by his successor in 1855. The second reading was earried by a 
majority of 215 to 161. In the House of Lords no division took 
place. To enable the reader to appreciate the legislation of June 
1855, we give here the aggregate circulation of newspapers, as 
shown by the number of stamps issued and as compared with the 
growth of population, at various periods during the century pre- 
eeding the abolition of the stamp duty, and also the figures for 
the first year after the abolition took effect. 


Tabular View of the Aggregate Issue of Stamped Newspapers from 1753 to 1854. 


Population, Chief Political Events or Topics of the Year. Number of Stamps Issued. Rate of Duty (Net). 
1753 | EO TIC es 6,186,366 7,411,757 14d. 
1760 DONE o. 6,479,730 s T" England.. ue 9,464,790 e 
1790 iD ta), n 8,540,738 | French Revolution.....................-. 14,035,039 2d. 
1801 | Great Britain.... 10,942,646 | War with Napoleon....................- 16,085,085 » 
1806 die s sies lU Geshe t DET TIE 20,532,793 8d. 
1811 | Great Britain.... 12,596,803 POMS oon a s sccseveneces Great Britain.. 4 24,424,718 55 
1814 sis n 2 Defeat of Napoleon ............ eee | 26,308, 003 A 
1815 Waterloo campaign .......... eene 24,885,508 81d. 
1816 2 T. Ss Congress of Vienna ................ eese 22,050,354 » 
1820 | United Kingdom 21,272,187 | Trial of Queen Caroline................. 29,387,843 » 
1825 T d me Catholic Association ............... esee 30,451,176 » 
1830 c T see - French Revolution of July. ............ 34,540,496 " 
n Viste Tego d il Reform Bill agitation . ............... ai a 
1834 34,748,922 35 
1835 ae Bum eee 35, 823, 859 A 
1836 Stamp Duty reduced to One Penny 39,423,200 ie Ts. vis 
1837 First Year of Penny Stamp............ 53,897,926 m 
1838 x. ve Es Great Britain 53,680,880 » 
1839 XE con ee Chartist agitation ... eo sene eren eo nnns and Ireland. 58,981,078 " 
1841 | United Kingdom 27,036,450 UH m m CAE 55 
1843 " o * TR 65,074,219 * 
1845 Corn Lawiagitation’..........-.20ees | 78,586,650 B 
1846 Repeal of the Corn Laws ............... 83,074,638 2 
1847 HnimuTormbreland....geee«e2 eere 82,380, 875 ns 
1848 European insurrections .....,...scsse08 86,465,684 55 
1849 is Dno des ; 84,069,472 m 
1851 | United Kingdom 27,724,849 s buc 91,600,000 2 
1854 vss x " War vith [SUISSE oaoseDCODEEOREOQ TETTE 122,178,501! m 
1856 L 39,184,474 Optional Stamp. 


1 Inclusive of prices current, trade lists, &c., and of halfpenny stamps for supplements. 
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It will be observed that for several years in the earlier part of 
this century the aggregate circulation remained very steady—almost 
statioyary—at about 24,000,000 copies, and that, after a gradual 
increase within a few years to 30,000,000, the political excitements 
of the years 1830-32 raised the aggregate to very nearly 38,000,000." 
Making allowance for the mere trade-lists, this number came to be 
more thea tripled in 1854. 

The number of newspapers established from the early part of 
1855, when the repeal of the duty had become a certainty, and 
continuing in existence at the beginning of 1857, amounted to 107, 
—8s0 started in 1855, and 27 in 1856 ; 26 were metropolitan, and 
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and attained considerable success, chiefly as advertising sheets, and 
as sometimes the organs, more often the eritics, of the Te vestries 
and other administrations. There are now (1883) 128 of these local 
papers. One ofthem, The Clerkenwell News and Daily Chronicle, 
80 prospered in the commercial sense, being crowded with advertise- 
ments, that it sold for £30,000, and was then transformed into the 
London Daily Chroniele (28th May 1877). In the hands ofits new 
owner—the proprietor of Lloyd’s Weekly News—its circulation in- 
creased fivefold within a year. Another conspicuous result of the 
legislation of 1855 was an enormous increase in the number and 
influence of what are known as ‘‘elass papers,” and as professional 


81 provincial. Of the latter, the majority belonged to towns which 
possessed no newspaper whatever under the Stamp Acts, and the 
price of nearly one-third of them was but a penny. In some cases, 
however, a portion of these new cheap papers of 1857 was printed 
3n London, usually with pictorial illustrations, and to this was 
added a local supplement containing the news of the district. 

The total number of the newspapers published throughout the 
United Kingdom at the beginning of 1857 was 711. They may be 
classified as follows :— 


and trade papers. 

The history of the provineial press of England begins with the Pro- 
year 1690, and with a weekly newspaper which still exists, Zhe vincial, 
Woreester Postman, now known as Berrow's Worcester Journal. press of 
But the real development of ye) journalism, as a power co- England. 
ordinate with that of London, dates only from 1855 ; although there wor- 
were many newspapers issuing from eountry presses here and there 
—at least from the later years of the lasteentury—which were marked 
by originality of character and by considerable literary skill. 
Woreester has now four weekly and two dailynewspapers. Stamford Stamford. 


cester. 


England ae followed next after Worcester by the establishment of its Mercury 

E d A. in 1695. "This also is still published under the title of The Lincoln, 

Newspapers of a | £ Soe Rutland, and Stamford Mereury. Next to The Stamford Mercury 
wo WE X d 228 eame The Norwich Postman, first published in 1706 in small quarto, Norwich, 

iia e| |) re Bie _and of meagre contents. The stated price of this paper was a 

; s F enny, but its proprietor notified to the publie that ‘‘a halfpenny 

Lie agen ü * us j a) ih not refused." Two other papers were started in Norwich within 

Cimereuse. 2 0H 20 90 5 as| 4 a few years afterwards, —The Courant in 1712, and The Weekly 

Natal uM 38 | 131 7 95 5 Mercury or Protestant s Packet (which still exists) in 1720. Norwich 

i ue o has now seven other weekly and, in addition, two daily papers. 
Total numbe ii 101 | 355 112/111 Nottingham follows in 1710 with its Courant, now The Nottingham Notting: 


Journal, and a daily paper. Nottingham has now in all four daily ham. 
and three weekly newspapers. The Newcastle Courant followed New- 


If these newspapers be classified according to their dates of first | in 1711; Newcastle has now five weekly and five daily journals. castle. 


publication, the enumeration will run thus :— 


England. 


ellie 
Date of First Publication. Metro- | Pro- = E [ $ 
politan.| vineial| = | 8 Rx 


Prior to mO O E 


1 1 2 2 4 

1 Between 1701 and 1750 |... 7 E sos í 

, 1751 ,, 1200) 9d 2 WE. c 

25 1761 ,, 1770 2 5 1 Bil oos 

M 1771 ,, 1780 1 6 bs E 

; 1781 ,, 1790 9 9 i 1 

» 1/91 ,, 1800| 6 9 3 A 

„ 1801 ,, 1810| "SOM M TE 

a 1811 ,, 1820 2 17 AR 6 4 4 

„ 1821 ,, 1880| 7 (S00) IEEE 

» 1881 ,, 1840| 13 NS 1 

» 18 ,, 1850| 27 | P CN NY 

^ 1851 ,, 1854] 10 Je || 8 

In 1855 13 67 4 

Fi 1856 2 
Uneertain. cee oat 


101 19 112 |111 


355 


seston 13 | 711 

The decrease in the number of newspapers which passed through 
the post-office in the year 1855 (during exactly one-half of whieh 
the compulsory stamp had been abolished) amounted to about one- 
fourth of the aggregate number whieh had been posted in the pre- 
ceding year. During the six months of the optional stamp the 
money received for impressed stamps was about £93,000, and that 
for postage stamps affixed on newspapers about £25,000. In the 
year 1856 the number of newspapers which passed through the 
post-offiec was nearly 71,000,000,—about three-fourths bearing the 
impressed stamp and one-fourth franked by the ordinary postage 
stamps. The total gross revenue was therefore about £295,833. 
Prior to the abolition of the compulsory stamp the average weight 
of the newspapers passing through the post-office was three ounces 
and a half; in 1857 the average weight fell to about two ounces 
and three quarters. The reduction was due to the inerease of the 
small and cheap papers. It was understood that The Times, at 
that date, stamped about 40 per cent. of its entire impression, the 
daily average of which then exeeeded 60,000. 

Amongst the earliest results of the change in newspaper law made 
in 1855 was the establishment in quick succession of a series of 
penny metropolitan loeal papers, chiefly suburban, of a kind very 
different from their unstamped forerunners. They spread rapidly, 


! The figures in the table are from the parliamentary returns. Mr 
Grant (History of the Newspaper Press, vol. ii. p. 321) states the cir- 
culation for 1831 at 38,649,314 copies, founding upon figures quoted 
in the House of Commons in 1864 by Mr Edward Baines. 


The Courant continues to be the farmers' paper of the north ; for 
almost a hundred and eighty years it has had but seven successive 
proprietors ; in polities it is independent. The Daily Journal is 
an organ of the Conservative party, dating as a weekly Pu from 
1832, asa daily one from 1861. The Chronicle holds a like position 
on the Liberal side. 
It lasted a very short time, and had no successor until May 1756, 
when The Liverpool Advertiser appeared ; Gore's General Advertiser 
followed in 1765, and continued until 1870. Liverpool has now 
(1883) eight daily and five weekly journals. There are, besides, 
commercial gazettes and a European Times published irregularly. 
The Hereford Journal dates from 1718, is of Conservative polities, 
and is noted for its fulness of loeal reports. The Hereford Times 
was established in 1832, and claims to be ‘‘ the largest newspaper 
in the world,” containing regularly 112 eolumns, with frequent 
supplements. Its merits are such that it holds its ground at the 
price of 34d. against a competitor at 2d. and two at 1d. The four 
papers of Hereford are all weekly. 


The Salisbury Postman was the first newspaper started in that Salisbury. 


city. It appeared in 1715, and its first number was the earliest 
first number of a provineial newspaper that the researches of the 
committee of the Caxton Centenary of 1877 enabled them to ex- 
hibit at South Kensington. It was followed by The Salisbury 
Journal of 1729, which eontinues to appear. 
began with Felix Farley's Journal in 1715, whieh merged into The 
Bristol Times (1735), and both were conjoined with The Bristol 
Mirror (weekly from 1773) to form The Daily Bristol Times and 
Mirror of January 1865. In journalism as in much else Bristol 
eontrasts curiously with its northern rival. Liverpool had no 
really established newspaper until 1756. It now (in 1883) pub- 
lishes seventeen papers (reckoning those whieh are printed to accom- 
pany the outgoing mails), while Bristol has only seven, ineluding 
the little visitors’ paper of Clifton. 


The Kentish Gazette dates from 1717, but was first published Canter- 
Canterbury has now seven papers, bury. 


under the title of Kentish Post. 
one of which appears twice a week; the others are of weekly issue. 


The Leeds Mercury was established in 1718, and, for the purpose Leeds. 


of evading the Stamp Act, was made to extend to twelve pages 
small quarto (or a sheet and a half,—the stamp being then levied 
only on papers not exceeding a single sheet). Like its eontempor- 
aries it was published weekly, and its price was three-halfpence. 
In 1729 it was reduced to four pages of larger size, and sold, with 
a stamp, at twopence. From 1755 to 1766 its publication was sus- 
pended, but was resumed in January 1767, under the management 
of James Bowley, who continued to eonduet it for twenty-seven 
years, and raised it to a circulation of 3000. Its price at this time 
was fourpenee. The increase of the stamp duty in 1797 altered its 
price to sixpenee, and the circulation sank from 3000 to 800. It 
was purchased in 1801 by Edward Baines, who first began the in- 
sertion of ‘‘leaders.” t took him three years to obtain a cireu- 
lation of 1500; but the Mercury afterwards made rapid progress, 
and became one of the most important and valuable of the country 


The Liverpool Courant dates from May 1712. Liverpool. 
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papers. It is now published both as a daily and as a weekly paper. 
Leeds has now four dailies and six weeklies. 

Journalism in Exeter began in the same year as in Leeds, and, 
somewhat singularly, with three newspapers, all of which in the first 
year of existence became the subject of debate in parliament. The 
western capital was then fiercely political. Its journals took the 
freedom of commenting on proceedings in parliament, and the three 
editors—those of The Exeter Mercury, The Protestant Mercury, and 
The Postmaster or Loyal Mercury—were all summoned to the bar of 
the House of Commons.) The incident is curious as showing 
that each of the three represented a rival MS. news-letter writer 
in London. 

The following year (1719) saw the beginnings of journalism in 
Manchester, originating with The Manchester Weekly Journal. 
The Manchester Gazette followed in 1730, and lasted until 1760. 
Then, in 1762, came Joseph Harrop's Manchester Mercury, which 
had a stormy life, but continued to appear until 1830. In 1867 
Manchester had three daily papers and four weekly ones ; now it has 
six dailies (two Conservative, two Liberal and two neutral) and 
seven weeklies. 

The earliest of the Birmingham newspapers dates from 1741, when 
Ariss Gazette (still in course of publication) began its career. It 
seems to have had no eompetitor, of any lengthened existence, 
until the establishment in 1836 of The Midland Counties Herald. 
The daily press of Birmingham begins with the year 1857, and 
with The Birmingham Post. There are now three daily papers 
and nine weeklies, exclusive of The Midland Sporting News, pub- 
lished twice a day, but relating only to its special subject. Of the 
other papers six are neutral, four Liberal, two Conservative. 

The newspapers of Cambridge begin with the Chronicle of 1744, 
still extant. The Radical Intelligencer of the later years of the last 
century, conducted by Benjamin Flower, and notable in the history 
of press prosecutions, is said to have been the first provincial paper 
in England for which original leading articles on the political topics 
of the day were written. But it would need a far-reaching ex- 
amination of scattered collections and files of newspapers preserved 
in editorial offices—the collection, large as it is, in the British 
Museum is quite inadequate to the inquiry—to warrant any absolute 
assertion on that point. Cambridge has now three weekly news- 
papers (one Liberal, one Conservative, one neutral), exclusive of 
those university organs which appear only during term. Oxford 
journalism begins, strictly speaking, with Mercurius Aulicus? 
(1643, see p. 414,above), but the earliest really local newspaper is 
The Oxford Journal of 1753, still in existence. The city has in 
all (exclusive, as above, of university ones) four weekly papers, 
three of which are Conservative organs. 

The earliest existing newspaper of Wales is The North Wales 
Chronicle, published at Dangor, which began to appear in 1807. 
The entire newspaper press of the principality numbered in 1850 
nine journals, in 1873 sixty, in 1883 seventy-five. Of these 
eleven are printed in Welsh ; one of them, Y Llan a'r Dywysogacth 
describes itself as ** the only " church and state Welsh newspaper. 
Of the English-printed papers, thirteen are described as Conserva- 
tive, twenty-seven as Liberal, the remainder as being either 
* neutral" or “independent” in respect of politics. 

The aggregate number of provincial newspapers in England and 
Wales was in the year 1782, 50; in 1795, 72; in 1846, 228; in 
1866, 773; in 1868, 797; in 1870, 848; in 1872, 948; in 1874, 
973 ; in 1876, 1047 ; in 1878, 1075 ; in 1879, 1088; in 1880, 1130; 
in 1881, 1163; in 1883, 1219. In respect of political character 
the 1163 papers of 1881 have been approximately classified thus :— 
Liberal, 385 ; Conservative, 302 ; neutral or independent, 476. 

The first newspaper purporting by its title to be Scottish (The 
Scotch Intelligencer,? 7th September 1643) and the first newspaper 
actually printed in Scotland (Mercurius Politicus, published at 
Leith in October 1653) were both of English mannfacture,—the one 
being intended to communicate more particularly the affairs of 
Scotland to the Londoners, the other to keep Cromwell’s army well 
acquainted with the London news. Thereprinting of the Politicus 
was transferred to Edinburgh in November 1654, and it continued 
to appear (under the altered title Mercurius Publicus subsequently 
to April 1660) until the beginning of 1663. Meanwhile an attempt 


1 Journals of the House of Commons, xix. 30, 43, 1718. 

2 Mr Grant (Newspaper Press, vol. iii. p. 193) says, very singu- 
larly :—‘' Though printed in Birkenhead, the Mercurius Auticus was 
not published there. It was avowedly printed for a bookseller near 
Queen's College, Oxford. . . . Unfortunately there are no copies in 
the British Museum." The set of Mercurius Aulicus in the British 
Museum is, however, very complete, and has some useful MS. notes of 
dates, but no mention of any ''Birkenhead," except the stout old 
cavalier Sir John. 

3 This was followed by The Scotch Dove, the first number of which 
is dated ''September 30 to October 20, 1643," and by The Scottish 
Mercury (No. 1, October 5, 1643). In 1648 a Mercurius Scoticus 
and a Mercurius Caledonius were pnblished in London. The Scotch 
Dove was tbe only one of these which attained a lengthened existence. 
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by Thomas Sydserfe to establish a really Scottish newspaper, 
Mercurius Caledonius, had failed after the appearance of ten numbers, 
the first of which had been published at Edinburgh on the 8th of 
January 1660. It was not until March 1699 that a Scottish news- 
paper was firmly established, under the title of The Edinburgh 
Gazette, by James Watson, a printer of eminent skill in his art.* 
Before the close of the year T'he Gazette was transferred to John 
Reid, by whose family it long continued to be printed. In February 
1705 Watson started The Edinburgh Courant, of which he only 
published fifty-five numbers. He states it to be his plan to give . 
‘most of the remarkable foreign news from their prints, and 
also the home news from the ports of this kingdom, . . . . now 
altogether neglected." The Cowrant appeared thrice a week. 
Upon complaint being made to the privy council concerning an 
advertisement iuserted after the transfer of the paper to Adam 
Boig, the new printer presented a supplication to the council in 
which he expressed his willingness ''that in all time coming no 
inland news or advertisements shall be put into the Courant, but 
at the sight and allowance of the clerks of council" In 1710 
the town council authorized Mr Daniel Defoe to print The Edin- 
burgh Courant in the place of the deceased Adam Boig. Four years 
earlier the indefatigable pioneer of the Scottish press, James 
Watson, had begun the Scots Courant, which he continued to print 
until after the year 1718. To these papers were added in October 
1708 The Edinburgh Flying Post aud in August 1709 The Scots 
Postman. Five years later this paper appears to have been incor- 
porated with The Edinburgh Gazette, and the publication ap- 
peared twice a week, as it still continues to do in 1883, as the 
Government gazette for Scotland. The Caledonian Mercury began 
April 28, 1720. At one period it was published thrice and after- 
wards twice a week. Its first proprietor was William Rolland, an 
advocate, and its first editor Thomas Ruddiman. The property 
uu to Ruddiman on Rolland's death in 1729, and remained in 

is family until 1772. It is curious to notice that in his initiatory 
number of April 1720, Rolland claimed a right to identify his Mer- 
cury with that of 1660. This journal, he said in his preface to the 
publie, **is the oldest [existing] in Great Britain.” And his suc- 
cessor of the year 1860 followed suit by celebrating the ''second 
centenary” of Zhe Caledonian Mercury. He brought out a fac- 
simile of No. 1 of Mercurius Caledonius (January 1660), in its eight 
pages of small quarto, euriously contrasting with the great double 
sheet of the day. But sixty years is a long period of suspended 
animation, and the connexion of the two newspapers cannot bo 
proved to be more than nominal. The Caledonian Mercury was the 
first of Scottish journals to give conspicuous place to literature— 
foreign as well as Scottish. In ‘‘ the’45” one of its editors, Thomas 
Ruddiman, junior, virtually sacrificed his life,5 and the other, 
James Grant, went into exile, for the expression of conscientious 
political opinion. Its publication ceased after an existence of more 
than one hundred and forty years. 

Notwithstanding the positive assertion 5 that The Edinburgh 
Courant and The Edinburgh Evening Courant ‘‘were entirely 
different journals, and never had any connexion whatever with each 
other,” the proprietors of the existing Courant assert a substantial 
identity, and obviously upon better grounds than those for which 
identity used to be claimed for The Caledonian Mercury with Mer- 
curius Caledonius. The grant by the town council of Edinburgh 
in December 1718 of a licence to James M‘Ewan to print an Evening 
Courant three times a week appears to have been really a revival, 
in altered form, of the original Courant, repeatedly referred to in 
earlier, but not much earlier, records of the same corporation. So 
revived, The Evening Courant was the first Scottish paper to givo 
foreign intelligence from original sources, instead of repeating the 
advices sent to London. In 1780 David Ramsay became its pro- 
prietor. Under his management it is said to have attained the 
largest Scottish circulation of its day. It was then of neutral 
politics. Of late years, returning to its original title, and appearing 
as a daily morning paper, it has ranked as the senior organ of the 
Conservative party in Scotland. 


* Watson was the printer and editor, but the person licensed was 
James Donaldson, merchant in Edinburgh (** Act in favors of James 
Donaldson for printing the Gazette," March 10, 1699, published in 
Miscellany of the Maitland. Club, ii, 232 sq.). Arnot, in his History 
of Edinburgh, mentions as the second of Edinburgh newspapers— 
intervening between Mercurius Caledonius and the Gazette—a King- 
dom's Intelligencer. But this was a London newspaper, dating from 
1662, which may occasionally have been reprinted in Scotland; no 
such copies, however, are now known to exist. In like manner The 
Scoltish Mercury, No. 1, May 8, 1692, appears to have been a London 
newspaper based upon Scottish news-letters, although in an article 
written in 1848, in the Scottish Journal of Topography, vol. ii. p. 303, 
it is mentioned as an Edinburgh newspaper. 

5 During an imprisonment of six weeks in the Tolbooth of Edin- 
burgh his health suffered so severely that he died very shortly after. 
his release. 

9 Grant, Misiory of the Newspaper Press, 1879, iii. 412, 
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The Edinburgh Weekly Journal dates from 1744, but it only 
attained celebrity when, almost seventy years afterwards, it became 
the joint property of Sir Walter Scott and of James Ballantyne. 
Scott wrote in its columns many characteristic articles. Ballantyne 
edited it until his death in 1833, and was succeeded in tlie editor- 
ship by Thomas Moir. The paper was discontinued about 1840. 

The Scotsman was established as a twice-a-week paper in January 
1817, and became a daily in June 1855. It has always ranked as 
the chief organ of the Liberal. party in Scotland. The proprietor- 
ship continues to be in the family of William Ritchie, by whom, 
in conjunction with Charles Maclaren, the paper was founded. 
For a short period it was edited by J. R. M‘Culloch, the eminent 
political economist. He was succeeded by Maclaren, who edited 
the paper until 1845, and he in turn by Alexander Russel, who 
continued to conduct it with great ability until 1876. In 1854 
its average circulation was 3451 copies. In 1859 the first of 
Hoe’s rotary machines brought into Scotland was erected for The 
Scotsman, and the productive power was raised from 1500 in the 
hour to 7500. 

The North British Advertiser, founded in 1826, had in 1854 an 
average circulation of 15,423 copies,—the greater part of the issue 
distributed gratuitously. The Witness began in 1840 as the avowed 
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men" in 1763, and its first editor was Dr Lucas. Flood and 
Grattan were at one time numbered amongst its contributors ; 
although the latter, at a subsequent period, is reported to have 
exclaimed in his place in the Irish parliament, ‘the Freeman's 
Journal is a liar, . . . . a publie, pitiful liar."3 The relations 
between the journalism and the oratory of Ireland have been not 
unfrequently of this stormy character. Dublin has now six daily 
papers and fifteen others, mostly appearing once or twice a week. 
It had in 1875 eight dailies and seventeen weeklies. 

Waterford possessed a newspaper as early as 1729, entitled The 
Waterford. Flying Post. It professed to contain **the most material 
news both foreign and domestic," was printed on common writing 
paper, and published twice a week at the price of a halfpenny. 
The paper of earliest origin now pun in Waterford is The 
Waterford Chronicle, which dates from 1766. The Belfast News- 
Letter was started in 1737, and still flourishes. 

In all Ireland the number of daily papers was 19 in 1875, and in 
1883 only 16. The number issued once or twice a week was in 
the former year 118, in the latter 131. There are five other news- 
papers of varying periodicity, making an aggregate, in 1883, of 
152. The total increase since 1862 is 18, the increase in Scotland 
during the same period having been 45. 


The newspaper press of the Isle of Man dates only from 1821. Isle of 
The island possesses six journals in 1883, one of which, The Mona Man. 
Daily News, appears daily from July to September. 

The Gazette de Gwernsey—carliest of existing Channel Island Channel 
newspapers—dates from 1788 ; the Chronique de Jersey from 1814. Islands, 
Guernsey has in all seven papers, and Jersey eight. 

An Aet of Parliament of 1869 (32 & 33 Vict. c. 24), entitled British 

An Act to Repeal certain Enactments relating to Newspapers,” news- 
simplified the process for discovering the names of proprietors and paper 
publishers, but until the year next following (1870) the establish- legisla- 


organ of what speedily became the Free Church party in Scotland. 
In its first prospectus it calls itself The Old Whig. The paper 
appeared twice a week, and its editor, Hugh Miller, very soon 
made it famous. In the course of less than sixteen years he wrote 
about a thousand articles and papers, conspicuous for literary 
ability, still more so for a wide range of acquirement and of 
original thought, most of all for deep conscientiousness. It survived 
its first editor's lamented death (1855) only a few years. Edinburgh 
has now five daily and six weekly papers. 

In Glasgow, where six newspapers are published daily, the lead 


Treland. 


is taken by the Glasgow Herald (Independent). Founded in 1782, 
it has risen gradually to the level of the great metropolitan news- 
papers. The North British Daily Mail (Liberal), the oldest daily 
in Scotland, was established in April 1847. George Troup, its 
first editor, made it specially famous for the organizing skill with 
which he brought his intelligence at an unprecedented rate of 
speed from Carlisle, the nearest point then connected with London 
by railway.! Glasgow has also thirteen newspapers of weekly 
issue. 

The earliest in date of the provincial newspapers of Scotland is 
The Aberdeen Journal (Conservative), founded as a weekly paper in 
1748, and a daily from 1876. The Aberdeen Daily Free Press 
(Liberal), originally a weekly, dates from 1853. The Dundee 
Advertiser (Liberal) was established in 1801. 

The aggregate number of Scottish journals—metropolitan and 
provincial together—79 in 1846, had grown in 1866 to 138, in 
1876 to 164, and in 1883 to 184. Taken as a whole—in regard 
as well to literary character and scope as to the specially 
industrial characteristics of journalism —they occupy at least an 
equal rank with the best journals of the leading provincial towns 
of England, whilst the metropolitan press of Scotland ranks 
exceptionally high. A very large number of the men who have 
distinguished themselves by their labours on the great newspapers 
of London, and several who rank as founders of these, began their 
carcer, and have left their mark, on the newspapers of Scotland. 

Ireland's True Diurnal (1642), Mercurius Hibernicus (1644), 
The Irish Courant (1690), are all of them London newspapers 
containing Irish news. The newspaper press of Ireland begins 
with The Dublin News-Letter of 1685, just at the close of the lieu- 
tenancy of the illustrions duke of Ormond.? Five years later 
appeared the Dublin Intelligencer (No. 1, September 30, 1690). 
Both of these were short-lived. Pue’s Occurrences followed in 1700, 
and lasted for more than fifty years, as the pioneer of the daily 
press of Ireland. In 1710 or in 1711 (there is some doubt as to the 
date of the earlicst number) The Dublin Gazette began to appear, 
and it continues still (1883) as the official organ of the vice-regal 
government. Falkener’s Journal was established in 1728, and also 
appeared daily. Esdailes News-Letter began in 1744, took the title 
of Saunders's News-Letter in 1754 (when it appeared three times a 
week), and beeame a daily newspaper in 1777. It long possessed 
the largest circulation ever attained by an Irish daily paper. 

The famous Freeman's Journal was long pre-eminent amongst 
the Dublin papers for ability and vigour. It was established as a 
daily paper by a committee of the first society of ** United Irish- 
— e BERE ee 


1 See Notes and Queries, 5th series, vii. 45, viii. 205. 

2 The appearance of the earliest of Irish newspapers during the 
very last year in which that great statesman was in Ireland made it a 
matter of special interest to the present writer to ascertain if Ormond 
—who had a keen zest for literature as well as for field sports—had in 
any way patronizel or noticed the new literary venture. But a 
perusal of some scores of his original letters (now in Oxford), dated in 
that year, finds no mention of The Dublin News-Letter. Ormond’s 
own collection of ''news-letters" in MS. is, it may be added. one of 
the finest known to exist in the kingdom. 


ment of a newspaper still required compliance with most of the tion. 


regulations of the 6 & 7 Will. IV. c. 76. In that year, by the 
Act 33 & 34 Viet. c. 32, the (until then optional) stamp duties 
on newspapers were wholly repealed, and tlieir postal transmission 
became subject only to the regulations of the post-office. It is now 
subject, under the Post-Office Act of 1870, to an annual registration 
with a fce of five shillings, and without such annual registration 
a newspaper can pass through the post only at the book rate of 
postage. In 1881 the registration of newspapers in order to the 
enforcement of responsibility for libel passed to the office of the 
registrar of joint-stock companies (44 & 45 Vict. c. 60). 
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collections of the British Museum, and in the Hope collection and miscellaneous 
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The annals of French journalism begin with the Gazette, Gazette 


established by Théophraste Renaudot in 1631, under the de 


patronage of Richelieu, and with his active co-operation. 774" 


Much of its earliest foreign news came direct from the 
minister, and not seldom in his own hand. Louis XIII. 
took a keen, perhaps a somewhat childish, interest in the 
progress of the infant Gazette, and was a frequent con- 
tributor, now and then taking his little paragraphs to the 
printing office himself, and seeing them put into type. 


‘Renaudot was born at Loudun in 1584, studied medicine 


in Paris and at Montpellier, established himself in the 
capital in 1612, and soon became conspicuous both within 
and beyond the limits of his profession. Endowed by 
nature with great energy and versatility, he seems at an 
early period of his career to have attracted the attention of 
the great cardinal, and to have obtained permission to 
establish a sort of general agency office, under the designa- 


3 Debates of the Irish House of Commons, 3d March 1789. 
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tion cf “Bureau d'Adresses et de Rencontre." -An enter- 
prise like this would, perhaps, naturally suggest to such a 
mind as Renaudot's the advantage of following it up by the 
foundation of a newspaper. According to some French 
writers, however, the project was formed by Pierre d'Hozier, 
the genealogist, who carried on an extensive correspondence 
both at home and abroad, and was thus in a position to give 
valuable help; according to others by Richelieu himself. 
Be this as it may, Renaudot put his hand zealously to the 
work, and brought out his first weekly number in May 
1631. So much, at least, may be inferred from the date 
(4th July 1631) of the sixth number, which was the first 
dated publication, the five preceding numbers being 
marked by “signatures” only—A to E4 Each number 
consists of a single sheet (eight pages) in small quarto, and 
is divided into two parts—the first simply entitled Gazette, 
the second Nouvelles Ordinaires de Divers Endroits. For 
this division the author assigns two reasons—(1) that two 
persons may thus read his journal at the same time, and 
(2) that it facilitates a division of the subject-matter—the 
Nouvelles containing usually intelligence from the northern 
and western countries, the Gazette from the southern and 
eastern. He commonly begins with foreign and ends with 
home news, a method which was long and generally 
followed, and which still obtains. Once a month he pub- 
lished a supplement, under the title of Relation des Nouvelles 
du Monde, recues dans tout le mois. In October 1631 
Renaudot obtained letters-patent to himself and his heirs, 
conferring the exclusive privilege of printing and selling, 
where and how they might please, ‘the gazettes, news, 
and narratives of all that has passed or may pass within 
and without the kingdom.” His assailants were numer- 
ous, but he steadily pursued his course, and at his 
death in October 1653 left the Gazette to his sons in 
flourishing circumstances. In 1752 the title Gazette de 
France was first used. Under this designation it continued 
to appear until the 24th August 1848. During the five 
days which followed that date it was suspended; on the 
30th it was resumed as Le Peuple Francais, Journal de 
VAppel à la Nation, and again modified on the 14th 
September to Z/ Étoile de la France, Journal des Droits de 
Tous. On the 25th October it became Gazette de France, 
Journal de l'Appel à la Nation; and under this title it 
still continues to appear. A complete set extends to 
upwards of 300 volumes, of which 189 are in quarto and 
the rest in folio. It scarcely need be added that such a 
set forms a collection of great value, not only for the 
history of France, but for that of Europe generally. 

Not the least curious nor the least instructive incident 
in the history of the Gazette de France—a history which 
abounds both with curiosity and with instruction—is the 
endeavour which was made by a great French minister, 
more than a hundred years ago, to make the envoys and 
consuls of France at foreign courts official members of its 
literary staff, by calling on them for periodical accounts of 
the progress of letters and science and of literary and 
scientific institutions in the several countries to which 
they were respectively accredited. The approach of 1789 
obstructed the good effect of this pregnant scheme. 

Loret’s rhymed Gazette (1650 to March 1665) will always 
have interest in the eyes of students who care less for 
the “dignity” of history than for the fidelity of its 
local colouring and the animation of its backgrounds. It 
were vain to look there for any deep appreciation of the 
events of those stormy times. But it abounds in vivid 
portraits of the men and manners of the day. It paints 
rudely, yet to the life, the Paris of the Fronde, with all its 
effervescence and depression, its versatility and fickleness, 
its cowardice and its courage. 

Of the Mercure Galant, established by Donneau de Visé 
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in 1672, with Thomas Corneille for its sub-editor, it may Mercure 


be said that it sought to combine the qualities of the 
Gazettes, both grave and gay. Like the former, it con- 
tained the permitted state news and court circulars of the 
day. Like the latter, it amused its readers with satirical 
verses, and with sketches of men and manners, which, if 
not always true, were at least well invented. Reviews 
and sermons, law pleas and street airs, the last reception 
at the Academy and the last new fashion of the milliners, 
all found their place. De Visé carried on his enterprise 
for more than thirty years, and at his death it was con- 
tinued by Riviere du Fresny. The next editor, Lefévre de 
Fontenay, altered the title to Nouveau Mercure, which in 
1728 was altered to Mercure de France, a designation re- 
tained, with slight modification, until 1853. The Mercure 
passed through many hands before it came into those of 
Panckoucke, at the eve of the Revolution. Amongst its 
more conspicuous writers, immediately before this change, 
had been Raynal and Marmontel. The latter, indeed, had 
for many years been its principal editor, and in his 
Mémoires has left us a very interesting record of the views 
and aims which governed him in the performance of an 
arduous task. And he there narrates the curious fact 
that it was Madame de Pompadour who contrived the plan 
of giving pensions to eminent men of letters out of the 
profits of the Mercure. To one of Marmontels pre- 
'decessors the “privilege,” or patent, had been worth more 
than £1000 sterling annually. This revenue was now to 
be shared amongst several, and to become a means of 
extending royal “ patronage” of literature at a cheap rate. 
It is to this pension-scheme, too, that we owe the Contes 
Moraux. Marmontel, who had long before lost his 
“patent” by an act of high-minded generosity, continued 
to share in the composition of the literary articles with 
Chamfort and La Harpe, whilst Mallet du Pan, a far abler 
writer than either, became the most prominent of the 
political writers in the Mercure. In 1789 he contributed 
a series of remarkable articles on the well-known book of 
De Lolme; and in the same year he penned some com- 
ments on the “Declaration of the Rights of Man,” very 
distasteful to violent men of all parties, but which forcibly 
illustrate the pregnant truth they begin with :—“ The 
gospel has given the simplest, the shortest, and the most 
comprehensive ‘Declaration of the Rights of Man,’ in 
saying, ‘Do unto others as you would that they should do 
unto you.’ All politics hinge upon this.” 

In 1790 the sale of the Mercure rose very rapidly. It 
attained for a timea circulation of 13,000 copies. Mirabeau 
styled it in debate *the most able of the newspapers." 
Great pains were taken for the collection of statistics and 
state papers, the absence of which from the French news- 
paper press had helped to depress its credit as compared 
with the political journalism of England and to some 
extent of Germany. But, as the Revolution marched on 
towards a destructive democracy, Mallet du Pan evinced 
more and more unmistakably his rooted attachment to a 
constitutional monarchy. And, like so many of his com- 
patriots, he soon found the tide too strong for him. The 
political part of the Mercure changed hands, and after the 
10th August 1792 its publication was suspended. 


All this time the Moniteur (Gazette Nationale, ou le Moniteur 
Moniteur. Universel) was under the same general manage- Univer- 


ment as the Mercure Francais (so the title had been altered ak 
in 1791). The first idea, indeed, of this famous official 
journal appears to have been Panckoucke’s, but it did not 
firmly establish itself until he had purchased the Journal 
de l'Assemblée Nationale, and so secured the best report of 
the debates. The Moniteur, however, kept step with the 
majority of the assembly, the Mercure with the minority. 
So marked a contrast between two journals, with one pro- 
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prietor, gave too favourable a leverage to the republican 
wits not to be turned to good account. Camille Desmoulins 
depicted him as Janus,—one face radiant at the blessings 
of coming liberty, the other plunged in grief for the epoch 
that was rapidly disappearing. 

When resumed, after a very brief interval, the Mercure 
Français became again Mercure de France —its political 
importance diminished, whilst its literary worth was 
enhanced. During the later days of the Revolution, and 
under the imperial rule, its roll of contributors included 
the names of Geoffroy, Ginguené, Morellet, Lacretelle, 
Fontanes, and Chateaubriand. The statesman last named 
brought upon the Mercure another temporary suppression 
in June 1807 (at which date he was its sole proprietor), by 
words in true unison with the noblest deed of his chequered 
career—his retirement, namely, from the imperial service 
on the day that the news of the execution of the duke 
of Enghien reached him, being the day after he had been 
appointed by Napoleon a minister plenipotentiary. 

Thus it chanced that alike under the brilliant despotism 
of Napoleon and under the crapulous malversation of Louis 
XV. the management of the Mercure was revolutionized 
for protests which conferred honour upon the journal no 
less than upon the individual writers who made them. 
Resumed by other hands, the Mercure continued to appear 
until January 1820, when it was again suspended. In 
the following year it reappeared as Le Mercure de France, 
au dix-neuvième siècle, and in February 1853 it finally 
ceased. A complete set extends to no fewer than 1611 
volumes. 

The only other newspaper of a date anterior to the 
Revolution which needs to be noticed here is the Journal 
de Paris, which was commenced on New Years Day of 
1777. It had but a feeble infancy, yet lived for half a 
century. Its early volumes appear so insipid to a 19th. 
century reader that he wonders what can have been the 
cause of its occasional bickerings with the police. Its 
tameness, however, did not save it from sharing in the 
"suspensions" of its predecessors. After the Revolution 
such men as Garat, Condorcet, and Regnaud de St Jean 
d'Angély appear amongst its contributors, but those of 
earlier date were obscure. Its period of highest prosperity 
may be dated about 1792, when its circulation is said to 
have exceeded 20,000. 

The police adventures of the writers of the MS. news- 
letters, or Nouvelles à la Main, were still more numerous, 
and, if we may judge from the copious specimens of these 
epistles which yet survive, must also not unfrequently have 
arisen from lack of official employment, rather than from 
substantial provocation. Madame Doublet de Persan, the 
widow of a member of the French board of trade, was a 
conspicuous purveyor of news of this sort. For nearly forty 
years daily meetings were held in her house at which 
the gossip and table-talk of the town were systematically 
(and literally) registered; and weekly abstracts or epitomes 
were sent into the country by post.  Piron, Mirabaud, 
Falconet, D'Argental, and, above all, Bachaumont, were 
prominent members of the “society,” and each of them is 
said to have had his assigned seat beneath his own portrait. 
The lady's valet-de-chambre appears to have been editor 
ex officio; and as he occasionally suffered imprisonment, 
when offensive news-letters had been seized by the police, 
so responsible a duty was doubtless “considered in the 
wages.” News and anecdotes of all kinds—political and 
literary, grave, gay, or merely scandalous—were all 
admitted into the Vouvelles à la Main; and their contents, 
during a long series of years, form the staple of those 
Mémoires Secrets pour servir à VHistoire dela République 
des Lettres which extend to thirty-six volumes, have been 
frequently printed (at first with the false imprint “Londres: 
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John Adamson, 1777—89 "), and are usually referred to by 
French writers as the Mémoires de Bachaumont. 


The journalism of the first Revolution has been the News- 
theme of many bulky volumes, and their number is stil] Papers of 


on the increase. 
newspapers which then appeared throughout France fills 
more than forty pages of larger dimensions than those 
which the reader has now before him. It is obvious, 
therefore, that a very casual glance at this part of our 
subject is all that can be given to it here. 

When at least one half of the French people was in a 
ferment of hope or of fear at the approaching convocation 
of the states-general most of the existing newspapers 
were still in a state of torpor. Long paragraphs, for 
example, about a terrible * wild beast of the Gevaudan "— 
whether wolf or bear, or as yet nondescript, was uncertain 
—were still current in the Paris journals at this momentous 
juncture. Mirabeau was among the foremost to supply 
the popular want. His Lettres à ses Commettants began on 
the 2d May 1789, and with the twenty-first number became 
the Courrier de Provence, Within a week Maret (after- 
wards duke of Bassano) followed with the Bulletin des 
Séances de l’ Assemblée Nationale, and Lehodey with the 
Journal des Etats Généraux. In June Brissot de Warville 
began his Patriote Francais. Gorsas published the first 
number of his Courrier de Versailles in the following 
month, from which also dates the famous periodical of 
Prudhomme, Loustalot, and Tournon, entitled Révolutions 
de Paris, with its characteristic motto,— Les grands ne 
nous paraissent grands que parce que nous sommes à 
genoux; levons nous!" In August 1789 Baudouin began 
the Journal des Débats (edited in 1792 by Louvet) and 
Marat the Ami du Peuple (which at first was called Le 
Publiciste Parisien). The Moniteur Universel (of which we 
have spoken already) was first published on the 24t 
November, although numbers were afterwards printed 
bearing date from the 5th May, the day on which the 
states-general first assembled. Camille Desmoulins also 
commenced his Révolutions de France et de Brabant in 
November 1789. The Ami du Roi was first published in 
June 1790, La Quotidienne in September 1792. 

Of all these prominent journals the Moniteur and the 
Débats alone have survived until now. A few of them 
lasted until 1794 or 1795; one continued until recently ; 
but most of them expired either in the autumn of 1792 
or with the fall of the party of the Gironde in September 
1793. In some of these papers the energy for good and 
for evil of a whole lifetime seems to be compressed into 
the fugitive writings of a few months. Even the satirical 
journals which combated the Revolution with shafts of 
ridicule and wit, keen enough after their kind, but too 
light to do much damage to men terribly in earnest, 
abound with matter well deserving the attention of all 
students desirous of a thorough knowledge of the period.! 

The consular Government began its dealings with the 
press by reducing the number of political papers to thirteen. 
At this period the number of daily journals had been 
nineteen, and their aggregate provincial circulation, apart 
from the Paris sale, 49,313, an average of 2600 each. 

Under Napoleon the Moniteur was the only political 
paper that was really regarded with an eye of favour. 
Even as respects the nation at large, the monstrous excesses 
into which the Revolutionary press had plunged left an 
enduring stigma on the class. When Bertin acquired 
the Journal des Débats from Baudouin, the printer, for 
20,000 francs, he had to vanquish popular indifference on 


1 We make these remarks after an actual examination—volume by 
volume—of many hundreds of these ephemeral productions, reckoning 
those of all kinds, belonging to the Revolutionary period. 


XVII. — 54 


The recital of the mere titles of the A ma 


Re- 


Journal 
des Débats 


and 


Moniteur. 


Consti- 
tution- 
nel, 


La Presse 


and 
Le Siècle. 


426 


the one hand, as well as imperial mistrust on the other. 
The men he called to his aid were Geoffroy and Fievée; 
and by the brilliancy of their talents and the keenness of 
his own judgment he converted the Débats into a paper 
having 32,000 subscribers, and producing a profit of 
200,000 franes a year. When the imposition of a special 
censorship was threatened in 1805, at the instance of 
Fouché, a remarkable correspondence took place between 
Fievée and Napoleon himself, in the course of which the 
emperor wrote that the only means of preserving a news- 
paper from suspension was “to avoid the publication of 
any news unfavourable to the Government, until the truth 
of it is so well established that the publication becomes 
needless.” The censorship was avoided, but Fievée had to 
become the responsible editor, and the title was altered to 
Journal de l’ Empire—the imperial critic taking exception 
to the word Débats as “inconvenient.” The old title was 
resumed in August 1815. The revolution of July did but 
enhance the power and the profit of the paper. It has held 
its course with uniform dignity, as well as with splendid 
ability, amidst recent perils, and may still be said, in the 
words which Lamartine applied to it in an earlier day, to 
have “made itself part of French history.” 

Shortly before the Journal de Ü Empire became again the 
Journal des Débats (in 1815), a severance occurred amidst 
both the writers and subscribers. It led to the foundation 
of the Constitutionnel, which at first and for a short time 
bore the title of L'Indépendant. The former became, for a 
time, the organ of the royalists par excellence, the latter 
the leader of the opposition. In 1824, however, both were 
in conflict with the Government of the day. At that date, 
in a secret report addressed to the ministry, the aggregate 
circulation of the opposition press of Paris was stated at 
41,330,! while that of the Government press amounted 
only to 14,344.? 

The rapid rise of the Constitutionnel was due partly to the 
great ability and influence of Jay, of Étienne, of Béranger, 
and of Saint Albin (who had been secretary to Carnot in 
his ministry of 1815), all of whom co-operated in its early 
editorship, and partly to its sympathy with the popular 
reverence for the memory of Napoleon, as well as to the 
vigorous share it took in the famous literary quarrel 
between the classicists and romanticists (although in that 
quarrel it took what may now be called the side of the 
vanquished) Its part in bringing about the revolution of 
1830 raised it to the zenith of its fortunes. For a brief 
period it could boast of 23,000 subscribers at 80 francs a 
year. But the invasion of cheap newspapers, and that 
temporary lack of enterprise which so often follows a 
brilliant success, lowered it with still greater rapidity. 
When the author of the Mémoires d’un Bourgeois, Dr 
Véron, purchased it, the sale had sunk to 3000. Véron 
gave 100,000 francs for the Juif Errant of Sue, and the 
Sue fever rewarded him for a while with more than the 
old circulation. Afterwards the paper passed under the 
editorship of Césena, Granier de Cassagnac, and La 
Guéronniére. 

The cheap journalism of Paris began in 1836 (1st July) 
with the journal of Girardin, Za Presse, followed instantly 
by Le Siècle, under the management of Dutacq, to whom, 
it is said—not incredibly—the original idea was really due. 
The first-named journal attained a circulation of 10,000 
copies within three months of its commencement, and soon 
doubled that number. The Siècle prospered even more 


1 Le Constitutionnel, 16,250; Journal des Débats, 13,000; La 
Quotidienne, 5800; Le Courrier Francais, 2975 ; Journal de Com- 
meree, 2380; L'Aristarque, 925. 

? Journal de Paris, 4175; L Etoile, 2749; Gazette de France, 
rte Le Moniteur, 2250; Le Drapeau Blane, 1900; Le Pilote, 
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strikingly, and in a few years had reached a circulation 
(then without precedent in France) of 38,000 copies. 

The rapid growth of the newspaper press of Paris under 
Louis-Philippe will be best appreciated from the fact that, 
while in 1828 the number of stamps issued was 28 
millions, in 1836, 1843, 1845, and 1846 the figures were 
42, 61, 65, and 79 millions respectively. At the last- 
mentioned date the papers with a circulation of upwards 
of 10,000 were (besides the Moniteur, of which the circula- 
tion was chiefly official and gratuitous) as follows :— Le 
Siècle, 31,000 ; La Presse and Le Constitutionnel, between 
20,000 and 25,000; Journal des Débats and L’ Époque, 
between 10,000 and 15,000. 

If we now east a retrospective glance at the general characteristics 
(1) of the newspaper press of France, and (2) of the legislation eon- 
cerning it, between the respective periods of the devastating revolu- 
tion of 1793-94 and the scarcely less destructive revolution of 1848, 
it will be found that the years 1819, 1828, 1830 (July), and 1835 
(September) mark epochs full of pregnant teaching upon our sub- 
ject. We pass over, as already sufficiently indicated, the newspaper 
licence of the first-named years (1793-94), carried to a pitch which 
became a disgrace to civilization, and the stern Napoleonic censor- 
ship which followed it,—also carried to an excess, disgraceful, not, 
indeed, to civilization, but to the splendid intellect which had once 
given utterance to the words, ‘‘Physical discovery is a grand 
faculty of the human mind, but literature is the mind itself.” 

The year 1819 is marked by a virtual cessation of the arbitrary 
power of suppression lodged till then in the Government, and by 
the substitution of a graduated system of preliminary bonds and 
suretyships (‘‘cautionnements’’) on the one hand, and of strict 
penalties for convicted press-offences on the other. This initiatory 
amelioration of 1819 became, in 1828, a measure of substantial yet 
regulated freedom, which for two years worked, in the main, alike 
with equity towards the just claims of journalisin as a profession 
and with steady development towards the publie of its capabilities 
as a great factor in the growth of civilization. Those two years 
were followed by a widely-eontrasted period of five years. That 
was a term of entire liberty often grossly abused, and fitly ending 
with the just and necessary restrictions of September 1835. But 
that period of 1830-35 was also signalized by some noble attempts 
to use the powers of the newspaper press for promoting the highest 
and the enduring interests of France. Not least memorable amongst 
these was the joint enterprise of Montalembert and Lamennais— 
soon to be aided by Lacordaire,—when, by the establishment 
(October 1830) of the newspaper L’ Avenir, they claimed for the 
church of France ‘‘ her just part in the liberties acquired by the 
country,” and asserted for the sacred symbols of Christianity their 
lawful place, alike above the tricolor and above the lilies. ‘ Dieu 
et la liberté ” was the motto which Montalembert chose for his news- 
paper, as he had chosen it long before for the guiding star of his 
youthful aspirations. JZ’ Avenir existed only for one year and ono 
month. It caine to its early end from no lack of energy and patience 
in its writers, but in part from that mission of the editors to Rome 
(November 1831) which, at least for a time, necessitated the discon- 
tinuanee of their newspaper. Human regrets had higher than 
human consolations. ‘‘Our labours” on L Avenir, wrote Montalem- 
bert, with simple truth, “decided the attitude of Catholics in 
Franee and elsewhere, from the time of the July revolution to the 
time of the second empire." 

There were many other papers, at this time and afterwards, which, 
like Z' Avenir, were, in their degree, organs of ideas, not speculations 
of trade. But they cannot be even enumerated here. No very 
notable specially religious paper succeeded Z’ Avenir until the founda- 
tion in 1843—under widely different auspices, although twice at the 
ontset the editorship was offered to Lacordaire—of L'Univers 
Religieux, That journal was edited, at first, by De Coux, then by 
Louis Veuillot; it underwent innumerable lawsuits, “ warnings,” 
suppressions, and interdiets, for causes very diverse. Several 
prelates suppressed L’ Univers Religieux in their respective dioceses, 
amongst them the great bishop Dupanloup in that of Orleans 
(1853). Napoleon IlI. suppressed it in 1861, permitted it to 
reappear as Le Monde, and suspended it many times afterwards ; 
butit has survived all its misfortunes and still exists, under its 
new title. Ze Monde had the curious fate, at one time, of being 
conducted jointly by the first editor of Z’ Avenir, Lamennais, and by 
George Sand, who had previously figured in the newspaper annals 
of France as co-foundress of Z Eclaireur de l'Indre, a journal 
published at Orleans. The account given by that brilliant writer 
of her adventures in what was then to her a new department of 
activity is au instructive one. With that breadth of sympathy 
which was so characteristic of her, she strove to interest all her 
friends (however varied in character, as in rank) in the enterprise. 
There is, perhaps, scarcely anything more amusing in French 
journalistic annals than is her (contemporary) acconnt of the first 
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meeting of the shareholders—at which, she tells us, about five 
hundred resolutions were moved for the guidance of the editor at 
his desk. L’Eelatreur did not shed its lustre on the department 
of the Indre for much length of time. In later days Le Monde, 
under very various editorships, has amply vindicated the change 
in its title. d 

The impulse given to the growth of advertisements in the days 
which followed July 1830, although trivial in comparison with 
what British newspaper readers are daily familiar with, became, as 
the years rolled on, sufficiently developed to induce the formation of 
a company—in which one of the Lafittes took part—to farm them,! 
at a yearly rent of £12,000 sterling (300,000 francs), so far (at first) 
as regarded the four leading journals (Débats, Constitutionnel, Siècle, 
Presse), to which were afterwards added two others (Le Pays and 
La Patrie) The combination greatly embarrassed advertisers, 
first, since its great aim was to force them either to advertise in 
all, whether addressing the classes intended to be canvassed or not, 
or else to pay for each advertisement in a selected newspaper the 
price of many proffered advertisements in all the papers collectively, 
and, secondly, because by many repetitions in certain newspapers no 
additional publicity was really gained, two or three of the favoured 
journals circulating for the main amongst the same class of buyers. 
La France was then the newspaper of the Conservative aristocracy 
of the nation ; Le Monde and the Union more especially addressed 
the clergy; the Débats and the Temps were the journals of the 
upper mercantile class, the Siéele and L’Opinion of the lower or 
shopkeeping class. A man who asked to advertise briefly, in the 
Siècle, for example, alone, was charged 2 francs for each several 
insertion. If he went the round of the six, his advertisement 
cost him only 75 centimes per journal, for ten successive insertions 
in each of them, all round. 

To a great extent, the inundation of newspapers which followed 
the revolution of February 1848 was but a parody on the revolu- 
tionary press of 1793. Most of them, of course, had very short 
lives. When Cavaignae took the helm he suppressed eleven jour- 
nals, including Za Presse and L’ Assemblée Nationale. The former 
had at this period a circulation of nearly 70,000, and its proprietor, 
in a petition to the National Assembly, declared that it gave sub- 
sistence to more than one thousand persons, and was worth in the 
market at least 1,500,000 francs. In August the system of sureties 
was restored. On the 13th June 1849 the president of the republic 
suspended Le Peuple, La Révolution Démocratique et Sociale, La 
Vraie République, La Démocratie Pacifique, La Réforme, and La 
Tribune des Peuples. On July 16, 1850, the assembly passed what 
is called the ‘‘ Loi Tinguy," by which the author of every news- 
paper article on any subject, political, philosophical, or religious, 
was bound to affix his name to it, on penalty of a fine of 500 francs 
for the first offence, and of 1000 franes for its repetition. Every 
false or feigned signature was to be punished by a fine of 1000 
francs, ‘‘ together with six months’ imprisonment, both for the 
author and the editor." The practical working of this law lay in 
the creation of a new functionary in the more important newspaper 
offices, who was called ‘‘scerétaire de la rédaction," and was, in 
fact, the scapegoat ex officio. In February 1852 all the press laws 
were incorporated, with increased stringency, into a ** Décret 
organique sur la presse." The stamp duty for cach sheet was fixed 
at 6 centimes, within certain dimensions, and a proportional in- 
crease in case of excess. 

In 1858 the order of the six leading Parisian papers in point of 
circulation was—(1) Siècle, (2) Presse, (3) Constitutionnel, (4) Petrie, 
(5) Débats, (6) Assemblée Nationale. The number of provincial 
papers exceeded five hundred. ‘‘ Newspapers, nowadays," wrote 
a keenly observant publicist in that year, ‘are almanacs, bulle- 
tins, advertising mediums, rather than the guides and the centres 
of opinion." In 1866 the change had become more marked still. 
The monetary success of Girardin's mauy commercial speculations 
in this branch of commerce greatly increased the number of 
Parisian journals, whilst lowering the status of those of estab- 
lished rank. The aggregate daily issue of the Parisian “‘ dailies” had 
inereased to about 350,000 copies, but the evening paper, Le Petit 
Moniteur, alone issued nearly 130,000 of these. The average circu- 
lation of Le Siècle had fallen from 55,000 to 45,000 copies ; that of 
La Patrie was reduced by one-half (32,000 to 16,000) ; that of Le 
Coustitutionuel from 24,000 to 18,000; of L’Opinion Nationale from 
18,000 to 15,000; whilst the chief journal of all, —with grand ante- 
cedents, and with a brilliant history of public service rendered,— 
had for a time descended, it is said, from 12,000 copies to 9000. And 
yet almost over the whole of this very period the brilliant ** Lundis” 
of Sainte-Beuve were making their punctual appearance in Le Consti- 
tutionnel, to be presently continued in Le Moniteur and in Le Temps ; 
and writers like St Marc Girardin, Cuvillier-Fleury, and Prévost- 
Paradol were constantly writing in the Journal des Débats. Mean- 
while, Villemessant and his colleagues were making their for- 
tunes out of Figaro, and helping to make frivolous petty '' para- 
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! Or, to speak more precisely, to farm a certain eonspieuous page 
of each newspaper, in perpetuity. 
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graphs” on matters of literature almost everywhere take the place 
of able and well-elaborated articles. Well might Albert Sorel 
say,? **Our trumpery newspapers are the newspapers that pay." 
And the descent in the sterling characteristics of journalism con- 
tinued at an increased speed. In 1872 the circulation of Le Petit 
Journal was 212,500; in June 1877 it reached nearly to 500,000. 

No incident in recent newspaper history made more temporary 
noise than did the strange charges brought in 1867 against the 
Débats, ihe Siècle, and L'Opinion Nationale, by M. Kerveguen, 
member for Toulon, in the French assembly. He charged them 
colleetively with receiviug bribes, both from the Government of 
Prussia and from that of Italy,—upon the faith, as it afterwards 
appeared, of statements made by another newspaper, not of France 
but of Belgium, Za Finane. An elaborate inquiry, presided over 
by M. Berryer, pronounced the accusation to be absolutely ground- 
less. Yet it was soon revived by Le Pays, in the shape of a specific 
charge against an individual editor of Le Siècle, —La Varenne. 
All that was eventually proved, in due course of law, was merely 
the agency in Paris of La Varenne for the Italian Government, at 
a time prior to the events of 1866. 

Iu 1874 an elaborate return showed that in thirty-five principal 
towns of France, comprising a population of 2,566,000, their re- 
spective journals had an aggregate weekly issue of 2,800,000 copies. 
The details in round numbers are as follows :— 


Copies of : 
News- , 
papers 
issued 
weckly. 


426,000 


Copies of 
News- 
papers 
issued 

weekly. 


Approxim- 
ate Popu- 
lation in 
1874. 


lation in 
1874. 


325.000 


Montpelller ..... 
Toulouse. ....... 


Evreu 
Beauvais 
Perigueux. 
Toulon...... 
Avesnes.... 


58,000 13,000 

In 1878 the total number of journals of all kinds published in 
Fiance was 2200. Of these 150 were political, strietly speaking, of 
which Paris published 49. Of Parisian journals other than political 
there were 1141 (including 71 religious, 104 legal, 153 commercial, 
134 technological, 98 scientific and medical, 59 artistic). At that 
date Figaro had a circulation of about 70,000, Le Petit Journal 
(at a halfpenny) one of about 650,000.42 At the great show of 
newspapers of all eountries hell that year at the International 
Exhibition of Prague the French newspapers were conspicuous. 

The principal Parisian newspapers in 18$3 may be classified 
thus :— 

&. Organs of the Legitimists and of the Church of France :— 
Gazette de France, Le Monde, L' Union, La Defense, La Civilisation, 
L'Univers. 

b. Orleanist organs :—Le Moniteur Universel, Le Constitutionnel, 
Le Français (under the auspices of the Duc de Broglie), Le Soleil. 

c. Bonapartist organ:— Le Pays (edited at onetime by Lamartine). 

d. Republican organs :-—Journal des Débats, Le Temps (the 
paper of the republican middle classes, and read largely by Protes- 
tants), Le Siècle (now of declining importance, Voltairean in 
tone) Le XIX. Siècle (also Voltairean), Le Paix (M. Grévy’s 
paper) La Justice, Paris, La Republique Francaise (founded in 
1871 by Gambetta), Le Parlement (founded by Dufaure ; circulation 
less than that of La Republique, but political weight considerable). 

The law concerning the liberty of the press, of July 29, 1881, 
abolished suretyship for newspapers, and transferred their registra- 
tion from the ministry of justice at Paris to the local representa- 
tive of the attorncy-general (le parquet) in each town respectively. 
It made the establishment of a newspaper virtually free, upon legal 
deposit of two copies, and upon due registration of each newspaper 
under the simple guarantee of a registered director, French by 
birth, responsible in case of libel. And it took away the former 


discretionary power, lodged in the home office, of interdicting the 
—Ó C Moe o eee 


2 When comparing the French newspaper press as it stood in 1873 
with that of Germany, in the Revue des deux Mondes, article *' La 
Presse Allemande," vol. ii. of 1873, p. 715. 

3 It is curious to notice the comparatively small sale of the French 
illustrated papers. In 1880 the sale of L/Illustratiou was only about 
15,000 copies, and that of Le Journal Amusant about twice that 
number. At the same date the Illustrated London News sold 95,000, 
and the Jllustrirée Welt of Stuttgart 107,000. 
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eireulation in France of foreign journals. The home minister may 
still prohibit a single number of a newspaper; only the whole 
counell of ministers, duly convened, can prohibit the circulation 
of a foreign newspaper absolutely.! 


Authorities.—Hatin, Histoire de la Presse en France, 8 vols., 1860-61; Jules 
Evrard, *Origines de la Presse en France," in Revue Moderne, 1. 721-741, 1869; 
Gallois, Histoire des Journaux et Journalistes de la Révolution, 2 vols.; Mar- 
montel, Afémoires, i. 277-291; Morellet, Eloge de Marmontel, 11, 12; Chateau- 
briand, Mémoires d'outre Tonbe, iii. $ 1, 24 sg., v. 95, and vi. 403, 407; Mémoires 
de Mallet du Pan, i. 29 sq., Montalembert, Ze Père Lacordaire, ii. 81, 1881; 
articles ** Bachaumont," “ Bertin," ** Donneau," * Donblet,” ** Garat,’ ** Loret," 
** Panckoucke," ** Renaudot,” in Biographie Universelle; Bulletin du Bibliophile, 
new series, vii, 855-866; Ste Benve, Chateaubriand et son Groupe Littéraire, 
«&c., ii. 100; Id., Portraits Littéraires, v. 147 sq. ; Lamartine, ZIistoire de la 
Révolution de 1818; IIatin, Manuel de la liberté de la Presse, 1868, and Nomen- 
clature des Journaux; Bibliotheque Impériale—Catalogue del Histoire de France, 
iv, 345-569, 1857; Victor Gébé, Catalogue des Journauz, 1875; “Journalism in 
Franee," Quarterly Review, lxv. 422-468, March 1840; Annuaire Encyclopédique, 
1868, 708-709 ; Cochin, Ze Comte de Montalembert, 1870; Bibliographie dela France, 
* Chronique" (1875, 96; 1876, 74, 75; and 1881, 7); Journal Général de l'Im- 
primerie, 1881, part ii, 201 sq.; Amédée Breton, ** Les droits de la Presse," in 
Revue Moderne, xlii. 721-741, 1867; Vapereau, articles “De Champagny,” “ De 
Coux,” “De Falloux,” “E. de Girardin,” “ Galignani,” “J. Lemoinne," “De 
Montalembert," “Jules Ferry," “Alphonse Karr,” ** G. Sand," “ Veuillot,” &c., 
in Dictionnaire des Contemporains, various editions; TI. Rigault, ** Observations 
sur les Journaux," In Jour. des Débats, October 28, 1858; G. Sand, Correspond- 
ance, ii, 288-311, 1882; Sayous, Memoires et Correspondance de Mallet du Pan, 
i. 32-35, 84, 86, ii. 368-118; Reinach, ‘‘ Parisian Newspapers," Nineteenth 
Century, xii, 347 sq.; varions French newspapers, from 1789 onwards, in the 
library of the Taylor Institution at Oxford.? 


NEWSPAPERS OF GERMANY. 


Printed newspapers in Germany begin with the Frank- 
.furter Journal, established in the year 1615, by Egenolph 
Emmel, a bookseller of Frankfort-on-Main. In the follow- 
ing year his example was imitated, doubtless with some 
improvement, by the foundation of the Frankfurter Ober- 
postamtszeitung,—continued until the year 1866 as Frank- 
J'urter Postzeitung. Fulda appears to have been the next 
German town to possess a newspaper, then Hildesheim 
(1619) and Herford (1630). In the course of the century 
almost all German cities of the first rank possessed their 
respective journals. The earliest in Leipsic bears the date 
1660. The Zostocker Zeitung was founded in 1710. The 
Hamburgischer Correspondent dates from 1714, but was 
originally published under the name of ZZolsteinische 
Zeitungs-Correspondenz, two years earlier, and was almost 
the only German newspaper which really drew its foreign 
news from “our own correspondent." Berlin had two 
papers, those of Voss and of Spener, both of which are 
still published. "They possessed in their earlier career 
some literary value, but were politically null. Some half- 
dozen papers which glimmered in the surrounding darkness 
were the reservoirs whence the rest replenished their little 
lamps. On the whole, it may be said that the German 
newspapers were óf very small account until after the out- 
break of the French Revolution. Meanwhile the MS. 
news-letters, as in earlier days, continued to enjoy a large 
circulation in Germany. Many came from London. The 
correspondence, for instance, known under the name of 
** Mary Pinearis,"—that, apparently, of a French refugee 
settled in London,—had a great German circulation be- 


1 The history of French journals published abroad is interesting, 
but is necessarily passed over in these pages. The Annales politiques 
of Linguet,—for a time of Linguet and Mallet du Pan jointly, —was, 
from about 1770 to about 1785, almost a power in Europe, in its way. 
Mallet’s own Mercure Britannique, during the eventful years 1798— 
1800, was brilliant, sagacious, and honest. When the pen literally 
fell from his dying hand,—a hand that had kept its integrity under 
the pains of exile and of bitter poverty,—that pen was taken up (for 
a short interval) by Malonet. When Napoleon forcibly suppressed, a 
little later, the Courrier de V Europe of the count of Montlosier, he 
offered the deprived editor a pension, which was refused, until ac- 
companied by the offer of a post in which the able minister of Louis 
XVI. could still work for his country. Inour own day, another 
Courrier de l'Europe has had a long and useful existence, and still 
appears weekly in London. 

? The writer desires to express here, once for all, his deep sense of 
obligation to the curators of the Taylor Institution at Oxford and to 
their learned librarian, Dr Krebs, for liberally granting facilities of 
access to the store of foreign newspapers with which its library is 
admirably supplied. 
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tween 1725 and 1735. Another series was edited by the 
Cologne gazetteer, Jean Ignace de Rodérique, also a French 
refugee, and remembered as the subject of a character- 
istic despatch from Frederick II. of Prussia to his envoy 
in that city, enclosing 100 ducats to be expended in hiring 
a stout fellow with a cudgel to give a beating to the 
gazetteer as the punishment of an offensive paragraph.? 
The money, it seems, was earned, for Rodérique was 
well-nigh killed. At Berlin itself, Franz Hermann Ortgies 
carried on a brisk trade in these news-letters (1728-35), 
until he too came under displeasure on account of them, 
was kept in prison several months, and then exiled for life.* 
Nor, indeed, can any journal of a high order be mentioned 
of prior appearance to the Allgemeine Zeitung, founded at 
Leipsic by the bookseller Cotta (at first under the title of 
Neueste Weltkunde) in 1798, and which is still at the head 
of the political press of Germany.  Posselt was its first 
editor, but his want of nerve—and perhaps his weak 
health—hindered the application of his high powers to 
political journalism. His articles, too, gave offence to the 
Austrian court, and the paper had to change both its title 
and its place of publication, It had been commenced at 
Tübingen, and removed to Stuttgart; it was now trans- 
ferred to Ulm, and again to Augsburg. It was Cotta’s 
aim to make this the organ of statesmen and publicists, 
to reach the public through the thinkers, to hold an 
even balance between the rival parties of the day, and 
to provide a trustworthy magazine of materials for the 
historians to come; and, in the course of time, his plan 
was so worked out as to raise the Allgemeine Zeitung into 
European fame. Cotta was also the founder, at various 
periods, of the JMorgenblatt, which became famous for its 
critical ability and tact, of Vesperus, of Das Inland, of 
Nemesis, of the Oppositionsblatt of Weimar (for a time 
edited by Bertuch), and even of the Archives Parisiennes. 
His ventures were not, of course, uniformly successful, but 
it is rare that men of like enterprise have made so 
few failures. Whilst French influence was dominant in 
Germany, the German papers were naturally little more 
than echoes of the Parisian press. But amidst the excite- 
ments of the ** war of liberation” a crowd of new journals 
appeared. Niebuhr started a Preussischer Correspondent ; 
Górres—who in 1798 had founded at Coblentz Das rothe 
Blatt, soon suppressed by the invading French—under- 
took the JZheinischer Mercur (January 1814 to January 
1816), which was suppressed by the Prussian Government, 
under Von Hardenberg. This journal, during its initiatory 
year, had the honour of being termed by Napoleon—per- 
haps satirically—“ the fifth power of Europe.” Wetzel, 
somewhat later, founded the Frankischer Mercur, published 
at Bamberg, and Friedrich Seybold the JVeckarzeitung. 
Some of these journals lasted but two or three years. 
Most of the survivors fell victims to that resolution of the 
diet (20th September 1819) which subjected the news- 
paper press, even of countries where the censorship had 
been formally abolished, to police superintendence of a 
very stringent kind. 

The aspirations for some measure of freedom which 
burst forth again under the influences of 1830 led to the 
establishment of such papers as Siebenpfeiffer’s Westbote, 
Lohbauer's Hochwéchter, Wirth’s Deutscher Tribune, Eisen- 
mann’s Baverisches Volksblatt, Der Freisinnige of Rotteck 
and Welcker, and many more of much freer utterance 
than had been heard before in Germany. This led, 
in the ordinary course, to new declarations in the diet 


3 Fr. Kapp, ‘‘ Berliner geschriebene Zeitungen,” in Deutsche Rund- 
schau, xxi. 107-122, 1879, citing Droysen, Zeitschr. f. preuss. Gesch., 
xiii. 11. The story, as told by Droysen, is an instructive commentary 
on Carlyle's praise of Frederick's ‘‘love of the liberty of the press.” 

4 Kapp, ut supra. 
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against the licence and revolutionary tendencies of the 
press, and to “regulations” of a kind which will be sufti- 
ciently indicated by the mention of one, in virtue whereof 
no editor of a suppressed journal could undertake another 
journal, during the space of five years, within any part of 
Germany. It need hardly be added that few of the news- 
papers of 1830 saw the Christmas of 1832. Very gradually 
some of the older journals—and amongst the number the 
patriarch of all, the Frankfurter Oberpostamtszeitung— 
plucked up courage enough to speak out a little ; and some 
additional newspapers were again attempted. Amongst 
those which acquired deserved influence were Brockhaus’s 
Deutsche Allgemeine Zeitung, the advocate of free trade 
and of a moderate liberalism, and possessing a large circu- 
lation in northern Germany (1837) ; the Deutsche Zeitung, 
edited by Gervinus, at Heidelberg (July 1847) ; and the 
Dorfzeitung, published at Hildburghausen. The stirring 
events of 1848 called forth in Germany, as in so many 
other countries, a plentiful crop of political instructors of 
the people, many of whom manifestly lacked even the 
capacity to learn, and vanished almost as suddenly as they 
had appeared. But it is undeniable that a marked im- 
provement in the ability and energy of the German politi- 
cal press may be dated from this period ; and of late years 
the press of Germany has gone far towards turning into 
very grave earnest the ironical words of the first Napoleon. 


In 1833 the number of German newspapers of all kinds, popular 
journals (Volksblitter) included, but without reckoning pcriodieals 
devoted to literature or science, amounted to no more than about 
335; in 1849 this number had inercased to 1551, their geographical 
distribution being as follows :—Anhalt, 10; Austria (German), 74; 
Baden, 55; Bavaria, 127; Bremen, 18; Brunswick, 9; Frankfort, 
17; Hamburg, 2£; Hanover, 32; Hesse-Cassel, 22; Hesse-Darm- 
stadt, 31; Hesse-Homburg, 4; Hohenzollern, 4; Holstein, 17 ; 
Lippe-Detmold, 4; Lübeck, 4; Luxemburg, 4; Mecklenburg, 22; 
Nassau, 13; Oldenburg, 8; Prussia, 632; Reuss, 11; Saxon 
Duehies, 44; Saxony, 183; Schaumburg-Lippe, 2; Sehleswig, 5 ; 
Schwartzburg, 12; Waldeck, 2; Wiirtemberg, 67. In addition 
to these, but included in the total of 1551, 77 German newspapers 
were published in the Swiss cantons, and 14 in the Baltic pro- 
vinces of Russia. Many of those reckoned in this enumeration 
soon ceased to appear, but others took their place, and the total 
in 1855 was estimated at a little above 1600. 

In 1879 it was estimated that the total number of newspapers 
and periodicals published in the German language, in all parts of 
the world, reached to nearly 5480 :—in Germany proper, 3780; 
Austria-Hungary, about 700; Switzerland, about 300; Russia, 
about 50; Great Britain, Netherlands, Belgium, Italy, &c., 40; 
North America, 600; South America, 9; Afriea (Cape Town) 1.! 
In Germany, in foreign languages, there appeared at the same 
period—in Polish, 26; French, 17; Danish, 10; Wendish, 6; 
Lithnanian, 2; English, 2 ; Hebrew, 4; total, 67.? 

All the leading German papers have daily correspondence from 
Paris ; in the Cologne Gazette sometimes five Paris letters may be 
d atime. Forcign state papers are largely collected and trans- 
ated. 

The National Zeitung, published at Berlin, holds a conspicuous 
place amongst existing German newspapers. Dr Bernhard Wolff, 
who founded it (also in 1848), eontinued to be chief editor until his 
death in 1879. He wasa notable precursor (only a little in advance) 
in telegraphic enterprise of Julius Reuter; and, to some extent, 
his telegraphic bureau at Derlin may be regarded as the germ at 
once of the “Agence Havas” and of ** Reuter's telegrams.” Like 
Reuter, he found it expedient, as the affair grew, to turn it over to a 
company. He did so in 1864, but continued to work the enterprise 
until 1871. Of strictly political papers, the Volkszeitung is prob- 
ably that which has the largest circulation of all Germany. 

As regards the socialistic press, ** German socialism," says Sorel, 
“has turned journalist. It has established 14 printing offices, and 
publishes 41 political journals, 13 of which are of daily publication. 
. . . The collective cireulation is said to exceed 130,000. The 
leading paper of this party, Vorwürts, published at Leipsic, prints 
about 12,000 ; De neue Welt, literary rather than political, is said 


! Lagai, ''Zeitungen und Zeitschriften,” in Pierer’s Univ. Lexicon, 
1879. The statistics given by Hubbard (Newspaper Directory of the 
World, vol. ii. pp. 1399-1563) differ enormously from those given 
above? But Hubbard mingles the most heterogeneous '' periodicals ” 
in one undigested mass with the newspapers whieh are strictly such. 

2 “ La Presse Allem, in 1873," Rev. d. d. Mondes, 1878, ii. 715. 
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to sell 35,000 copies."3 . . . Die Zukunft, another of their organs 
(1848), long edited by Johann Jacoby, was suppressed in 1871, 
mainly on account of its vigorous protests against the annexation 
of Alsace-Lorraine. 

The total number of political journals of all kinds throughout 
Germany in 1879 was 2451, of which 640 were avowedly Govern- 
ment or adininistrative organs. 


Authorities (in addition to those above cited).—Articles “Bertuch,” *' Cotta,” 
“ Görres,” “Huber,” “Niebuhr,” “Posset,” &e., in Biographie Universelle ; 
Bluntsehli and others, article '* Zeitungswesen," Deutsches Staatswórterbuch, 1870 ; 
Vapereau, Dictionnaire des Contemporains, edition of 1880. 


NEWSPAPERS OF AUSTRIA-HUNGARY. 


At the beginning of 1840 the whole number of Austro- 
German and Hungarian periodicals, of all sorts, was less 
than 100, only 22 being (after a fashion) political news- 
papers ; and of these nearly all drew their materials and 
their inspiration from the official papers of Vienna ( Wiener 
Zeitung and Oesterreichischer Beobachter). These two were 
all that appeared in the capital. Agram, Pesth, Pressburg, 
Lemberg, and Prague had also two each; but no other 
city had more than a single journal. In 1846 the aggre- 
gate number of periodicals had grown to 155, of which 
46 were political, but political only in the character of 
mere conduit-pipes for intelligence ** approved of ” by the 
Government. In 1855 the number of political papers 
published throughout the entire territory under Austrian 
government, the Italian provinces excepted, was 60.* In 
1873, ten years after the virtual cessation of a strict 
censorship,? the number of political journals, including all 
the specifically administrative organs, as well local as gene- 
ral, was 267, and that of mere advertising papers 42; 
now, in 1883, the former number is increased to about 
280, the latter to about 60. The comparatively brief 
duration of Austrian-Hungarian newspapers and periodi- 
cals generally is a characteristic feature. Of 866 journals 
of all kinds existing at a recent date, 153 had their birth 
in 1873, 145 others in 1872, 109 in 1871; only 67 dated 
from the decennium 1851-60, 30 from 1841-50, and there 
were but 21 with any claim to a date earlier than 1840. 

Vienna had in 1888 in all 18 daily newspapers (really such), 
ten of which range in average cireulation from 14,000 to 54,000 
copies, and, according to the consular returns collected by Hubbard, 
no less than 483 periodicals of all kinds, and of all periods of issue. 
Of 1016 journals, classified as to language, 600 appear in German, 
170 in Hungarian, 79 in Bohemian, 58 in Polish, 56 in Italian, 29 
in Slovenian, 11 in Croatian and Servian, 9 in Ruthenian, 8 in 
Roumenian, 3 in Hebrew. Budapest claims to have 229 journals, 
and Prague 99, counting those of all descriptions. The aggregate 
number of stamps issned to politieal journals in 1860 was about 
42,100,000; in 1871 it reached nearly 81,000,000. 


See Die periodische Presse Oesterreichs, 1875; Lagai, "Zeitungen und Zeit- 


‘sehriften,” «t sup.; Bluntschli and others, " Zeitungswesen," ut sup. 


NEWSPAPERS OF OTHER EUROPEAN STATES. 


Denmark, Sweden, and Norway.—In Sweden the earliest regular Sweden. 


newspaper appears to have been the Ordinarie Post-Tidende of 
Stockholm, first published in 1643, and continued until 1680, then, 
after long suspension, revived under the title Post- och Inrikes- 
Tidning, under which name it is still published daily. Stockholm 
has also its Aftonbladet. Tho Post-Tidende was followed by the 
Svensk Mercurius (1675-83) and the Latin Relationes C'uriosm 
(1682-1701) In 1742 a Swedish newspaper in French (Gazette 
Francaise de Stockholm) was commenced, and was followed in 


3 Valbert, “Le parti socialiste en Allemagne," Rev. d. d. Mondes, 
1878, ii. 708. 

4 Distributed thus :—Vienna, 19; Linz, 1; Salzburg, 2; Gratz, 1; 
Klagenfurt, 1; Laibach, 1; Trieste, 3 (two Italian); Prague, 4 (one 
Czech); Brunn, 3 (one Czech); Olmütz, 1; Troppau, 1; Innsbruck, 4; 
Pesth, 4 (two Magyar); Pressburg, 1; Agram, 2 (one Crotian); Temesvar, 
1; Neusatz, 1 (Servian); Hermannstadt, 2 (one Ronmanian); Cronstadt, 
2 (one Roumanian); Lemberg, 2 (one Polish); Cracow, 1 (Polish) ; 
Zara, 3 (one Slavonie and one Italian). 

5 What that censorship had been in its palmy days may be sufficiently 
seen from the one fact that in January 1818 the Rheinischer Merkur, 
the Nuremberg Concordant, the Neuwied Zeitung, all the papers in 
Freneh printed in the Netherlands, and all Polish papers whatever 
were suppressed at a blow. 
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1772 by the Mercure de Suéde. But the press in Sweden had 
small political influence until 1820, when the Argus was established 
by Johannsen. The strife between *'classicists " and ** romantic- 
ists" spread itself in Sweden, as in France, from the field of litera- 
ture into that of politics. Crusenstolpe’s Füderneslandbladet and 
Hjerta's Aftonbladet, founded in 1830, were long the most con- 
spicuous of the Swedish journals,—the former on the side of the 
royalists, the latter on that of the reformers.  Hjerta's paper, in 
its best days, could boast of a circulation of 5000 copies; but on 
the accession of King Oscar it ceased to appear as an opposition 
organ. Almost every town in the provinces has its paper. The 
growth of the Swedish press during the preseut century may be 
thus briefly epitomized:— 


Papers. Papers. Papers. 
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In 1882 the newspapers and ‘‘other journals, 
Hubbard, numbered 308. 

While Denmark, as regards mere news-journals, followed the 
example of its rival by publishing an Europäische Zeitung as early 
as 1663 and the Danske Mercurius in 1666, the political influence 
of the press is a newer thing in that country than even in Sweden. 
Until 1830 Copenhagen had but two papers, and they filled their 
columns with mild extracts from foreign journals. Real activity in 
this direction dates but from the establishment of the provincial 
states in 1834. The oldest existing paper is the Berlingske Tidende, 
which dates from 1749, and was at first published in German. It 
is now a semi-ministerial journal The Fadrelandet belongs to the 
opposition, and in 1848-49 was in a glow of zeal for Scandinavian- 
ism and “ Young Denmark." The total number of political journals 
in 1849 was 36. Of political and miscellaneous journals together 
there were in 1879, according to Larousse, 207, of which number 97 
were published in Copenhagen. Those belonging to the provinces 
are of small account. The American consular returns furnished to 
Hubbard in 1882 give to Denmark 142 (in the text 61 only, but 81 
are added in a supplement apparently printed subsequently to the 
table) of all kinds. So great is the diversity of tho most recent 
accounts. Iceland has in all 12 journals; 10 of these may fairly 
be looked upon as newspapers, while 2 are magazines. The 10 
include two papers printed in Copenhagen for circulation in 
Iceland. 

The earliest Norwegian paper was the Christiania Jntelligents- 
sedler, founded in 1763. Next to this came the Adressecontors 
Efterretninger (1765), published at Bergen. Den Constitutionelle 
was until recently the organ of the Government, and had absorbed 
an older paper, called Norske Rigstidende. The AMorgenblad is now 
the daily journal of the popular party, and dates from 1819. 

See A. Geffroy, La presse périodique dans les États Scandinaves," in Revue 
des deux Mondes, 1861, iv. 759-765; Larousse, article " Jonrnal," in Grand 
Dictionnaire, 1875; Hubbard, ut sup., li. 1297-1300, 1833-1851, 1921, 2580-2582. 

The Netherlands and Belgium.—The Nieuwe Tijdinghen of 
Antwerp, published by Abraham Verhoeven, has been said to date 
virtually from 1605, in which year a ‘‘licence for the exclusive 
retailing of news" was accorded to him by the archdukes Albert 
and Isabella. But the claim is conjectural. No copy of any 
number of this paper anterior to 1616 is now known to exist. It 
seems probable that the Gazette Extraordinaris Posttijdinghen, 
published by Wilhem Verdussen between 1637 and 1644, is a 
continuation of Verhoeven’s paper. But, bo this as it may, 
that of Verdussen was certainly the foundation of the well- 
poke Gazette van Antwerpen, which continued to appear until 
1827. 

Bruges had its Nieuwe Tijdinghen uyt verscheyden Quartieren, 
published (in black letter) by Nicholaes Breyghel. When this paper 
was commenced is uncertain, but various numbers of it exist with 
dates between 1637 and 1645. In one of these (26th July 1644) 
a Brusselsche Gazette of the 24th of that month is quoted, apart 
from which citation no Brussels paper is known of earlier date than 
1649. When the first number of Le Courrier véritable des Pays- 
Bas made its appearance, the publisher (Jean Mommaert) prefaced 
the first number by an address to the reader, in which he says :— 
“I have long endeavoured to meet with somebody who would give 
employment to my presses in defending truth against the falsehoods 
which malignity and ignorance send daily abroad. Ihave at length 
found what I sought, and shall now be able to tell you, weekly, 
the most important things that are going on in the world.” This 
paper became afterwards the Gazette de Bruxelles, then Gazette des 
Pays-Bas; and, under the last-named title, it continued to appear 
until 1791. The Annales Politiques of Linguet was one of the 
most remarkable of the political journals of Brussels in the last 
century. For a time the editor won the favour of the emperor 
Joseph II. by praising his reforms, and the Government subscribed 
for 1200 copies of his paper at two louis d’ors each a year; but 
here, as in E every other place of residence during his chequered 
career, Linguet at length incurred fine and imprisonment. His 
journal was repeatedly suppressed, and as often resumed under many 


according to 
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modifications of title. It was continued in France, in Switzerland 
(at Lausanne), and in England. At onetime it was so popular that 
a printer in Brussels regularly and rapidly published a pirated 
edition of it. For a brief period the publication was resumed at 
Brussels. A complete set extends to eighteen volumes, and ranges 
in date from 1780 to 1791.! Mallet Du Pan was, for a time, a 
collaborator in the editorship. Linguet died by the guillotine in 
1794. Le National was a famous paper for a short period prior to 
the revolution of 1830. Soon after its cessation—its presses were 
destroyed by the populace on the 26th August—the official journal, 
Le Moniteur Belge, was established, —** the ministry deeming it in- 
dispensable to the success of its great political enterprise that a 
journal should be created which might expound its views, and act 
daily upon publie opinion"; and, on decree of the regency, it was 
published accordingly. It now claims a circulation of 30,500, and 
the restored National one of 21,100 copies. But Z' Etoile outshines 
both; aecording to its publishers, it cireulates, on the average, 
40,500 copies daily. Hubbard’s correspondents assign to Brussels 
a total of 28 daily newspapers, but this heaps together publications 
of the most incongruous kind. 

The first newspaper published at Ghent, Gazette vam Gent, 
appeared in 1667. Den Vaderlander, begun in October 1829, was, 
for a long period, one of the most widely cireulated of the Flemish 
journals. La Flandre libérale is now the leading newspaper of 
Ghent, with a circulation of about 15,000 daily. 

The kingdom of the Netherlands has always been rich in news- 
papers, but they have usually had more weight commercially than 
politically. Those in most esteem are Het Niewws van den Dag 
(about 25,000 copies) and the Allgemeen Handelsblad (both daily) 
of Amsterdam ; the Haarlemsehe Courant ;? and the Nederlandsche 
Staats-Courant, and Dagblad van Zuidholland ew 's Gravenhage 
(originally Journal de la Haye), both printed at the Hague. 

See Hatin, Les Gazettes de Hollande, Paris, 1865; Warzée, Essai Historique 


et Critique sur les Journaux Belges, Ghent, 1815; Kolb, article ** Linguet," in Bio- 
graphie Universelle; Alex. Chalmers, article ** Linguet,” in Gen. Biog. Dict. 


Russia, Poland, and Finland.—The earliest gazette of Moscow Russia. 


(Moskovskia Wiedomosti) was issued by order of Peter the Great on 
the 16th December 1702, but no copy is known now to exist of 
earlier date than the 2d January following. The whole gazette 
of the year 1703 was reproduced in facsimile by order of the late 
Baron de Korff (the able imperial librarian at St Petersburg) in 
1855, on occasion of the festival for the 3d century of Moscow 
university. The existing Wiedomosti dates only from 1766; its 
circulation in 1882 has been estimated at 50,000 copies. That 
of St Petersburg dates from 1718.3 The historian Karamzin estab- 
lished a short-lived Moscow journal (Moskovski Listok), and after- 
wards at St Petersburg the once widely-known Russian Courrier 
de la Europe (1802). ‘The profits of the successful Invalide Russe, 
established in 1815;by Persorovius, were devoted to the sufferers by 
the war with France. It continues to appear, not in its original 
weekly form, but daily, and is now published in Russian (Zusski 
Invalid) lt is said to have an average circulation of about 7000 
copies (1882). It is the organ of the‘‘old Russia" party, and also 
of the ministry of war. Adding to the distinctively political 
journals those of miscellaneous character, the whole number of 
newspapers published within the Russian states—Poland and Fin- 
land exeepted—in the year 1835 was 136; in 1858 that number 
had grown to 179, of which 82 were published in St Petersburg and 
15 in Moscow ; 132 were printed in Russian, 3 in Russian and in 
German, 1 in Russian and in Polish, 28 in German, 8 in French, 
3 in English, 1 in Polish, 1 in Lithuanian, 1 in Italian. In 1879, 
under the more liberal rule of Alexander 1L, the number of 
political and miscellaneous journals—if we may trust the native 
authorities used by Lagai—had grown to 293, and of these 105 
were under the direct influence of the Government. But, in truth, 
the period of relaxation of censorship, if strictly examined, will be 
found to have lasted only from 1855 to 1864, when repressive 
measures were again and frequently resorted to. Only 107 foreign 
political journals are now authorized to circulate. The total 
number of licensed foreign periodicals amounts to about 300, and of 
that number no less than 154 are in German. 

Poland in 1830 had 49 newspapers. 
number was still less than 70, of which 54 are in Polish, these. 
numbers including journals of al] kinds. 


Finland in 1860 had 24 newspapers, half in Swedish, half in Finland 


Finnish. In 1863 the number had increased to 32, in spite of the 
zealous opposition of Count de Derg, the governor-general, to all 
discussion of political events and ** subjects which do not concern 


1 Collection de Matériaux, &c. [ Bibliog. des Journaux], par M.D[eschiens], p. 97. 

2 The late M. Xavier Marmier says in his Lettres sur (a Hollande, "the Haar- 
lemsche Courant is the senlor of all the gazettes of Europe," bnt in truth it dates 
only from 1656, seventeen years later than the Tijdinghen uyt verscheyden Quar- 
tieren, and twenty-five years later than his own familiar Gazette de France. 

3 There are now (1883) no less than four St Petersburg gazettes, all dailies, 
the three which are In Russian having an aggregate cirenlation of about 16,700, 
while the one in German (1827) cirenlated nearly 15,000 copies in 1882. Lagai 
says of the latter :—'' Its aim is to restore the state of affairs which existed under 
Peter the Great.” 


Fifty years later the Poland. 


Italy. 
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the people." He was very friendly to journals of gardening and 
eottage economy, and to magazines of light literature, and did 
not regard comic papers with anger provided they kept quite clear 
of polities. The paper which was long the chief Finnish organ, 
Suometar (founded Helsingfors m 1847, and circulating to more 
than 4000 copies), owed much of its popularity to the pains its 
editors took with their correspondence. The Oulun Wukko-Sanomat 
(** Uleaborg Daily News") was for a considerable period the most 
northerly newspaper of the world, with the one exception of the 
little journal published at Tromsó, in Norway. Uleaborg, with a 
population of less than 9000, supports 6 periodicals, 4 of which are 
strictly newspapers. 

[n 1880 the whole number of newspapers printed within the 
government of Finland was 46, while the total number of news- 
papers and journals of all kinds published within the whole Russian 
empire during the same year was 608. Of these, 417 were printed 
iu the Russian language, 155 of them being official or administra- 
tive organs ; 54 were printed in Polish, 40 in German, 11 in Lettish, 
10 in French, 7 in Esthonian, 3 in Lithuanian. 

Sce Hatin, Bibliographie de la Presse périodique, Introduction, pp. xxix, e; 
Bibliographie de la France, January 30,1875, "Chronique"; Annuaire de ta 
Presse Russe (for 1880), as quoted in Bibliographie de la France, 1880, ** Chron- 
ique," p. 19; Lagai, article ** Zeitungen," ubi sup., 145 sq.; A. Geffroy, ‘De la 
Presse périodique en Finlande," in Revue des deux Mondes, 1860, vi. 771-777; 
Sampson Low, in Publishers! Circular, 1879, p. 410. 

Italy.—The Diario di Roma, although dating only from 1716, 
may claim to have been the patriarch of the Italian press. It lasted 
for nearly a century and a half. During its later years it was a daily 
paper, with a weekly supplement having the somewhat whimsical 
title Notizie del Giorno. Next to this, we believe, came the Gazzetta 
Uffiziale di Napoli, which continues to exist. These and their 
congeners were published under a rigid censorship until far into 
the present century, and exercised little influence of any kind. The 
first tentative movement towards a free press may, perhaps, be 
dated from the effort to establish at Milan, in 1818, under the 
editorship of Silvio Pellico, the Conciliatore, in which Simonde de 
Sismondi, Gonfalonieri, and Romagnosi were fellow-writers. But 
the new journal was suppressed in 1820. The first really effectual 
effort had to wait for the lapse of nearly thirty years. L Opinione, 
which in many respects is the leading journal of Italy, although 
its circulation is far inferior to that of many of its rivals, was first 
published in Turin (26th December 1847). It is now published in 
Home. It has had, amongst its many editors, Giacomo Durando (a 
soldier of mark, and twice minister of foreign affairs), Montezenolo, 
Giovini Bianchi, and Giacomo Dina. At one period it attained, 
according to credible report, a circulation of 15,000 copies. Its 
present circulation averages less than the half of that, but few Italian 
papers are so often met with in other countries. Fewer still are 
edited with equal ability. 

The Gazzetta del Popolo of Turin had in 1855 about 7000 sub- 
scribers. In later days its sale has occasionally reached almost 
20,000 copies.  Hubbard's agents, in 1882, reported its circulation 
as 8000. "The Florence Diritto, originally founded at Turin, in 1851, 
by Lorenzo Valerio, was edited successively by Macchi, Bargini, and 
Civinini, and as a radical organ attained great influence. When 
(under the last-named editor) it displayed a wise moderation in its 
politics, popularity rapidly declined ; and it has long ceased to 
appear. 

Counting journals of all kinds, there were published in Italy in 
1836 185 newspapers; in 1845, 220 ; in 1856, 311; in 1864, 450;! 
in 1875, 479. In 1882 the ‘‘ periodicals" of all kinds? numbered 
1454, distributed as follows :—Piedmont, 155 ; Liguria, 63; Lom- 
bardy, 291; Venice, 83; the Emilia, &e., 301; Tuscany, 178; 
Naples, 243; Sicily, 132; Sardinia, 8. The total number of political 
dailies is 149, of which the Roman district claims 35,3 Naples and 
Sicily 36, Lombardy 22. Amidst all the vicissitudes of things 
political in Italy, the'press-law of March 1848 remains substantially 
and in the main the law of to-day. There is neither stamp, 
caution-money, nor obligatory signature ; but there are provisions— 
used with great moderation—for a wise and firm repression of 
libel. It was in Piedmont that the best portion of the press 
learned the lesson that its duty is rather to fructify and to expand 
established institutions than to attack them by sap and mine. 
By the Police Act of November 1859 the vending of newspapers 
is made subject to due regulation. And by the constitutional law 
of Italy (June 1874) it is made illegal for newspapers to publish 
reports of criminal procedure until after the delivery of the verdict 
or definitive judgment in each case. 

See Statistica Amministrativa del regno d'Italia, Rome, 1882; Calendario gene- 
rale, 1876, appendix; Bibliografia Italiana, 1876-77, section ** Cronaca “s Hatin, 
Bibliographie de la Presse périodique, supplement; Annuario statistico Italiano, 
1881, introduction, pp. 149 and 150, 328, 329; Charles de Mazade, “Les pré- 
curseurs Italiens,” in Revue des deux Mondes, 1867, i. 906; André Folliet, "La 


presse Italienne et sa législation," in Revue Moderne, vol. li. pp. 659-692, and voi. 
lii. pp. 87-113, 1869; Cesarc Cantù, in Bibliografia Itatiana, xiv. 909 sg., 1880. 


1 Of these Turin published 100, Milan 80, Florenee 51, Genoa 37. 

? There are no means of separating, with assured aeeuracy, the newspapers 
strictly so called from other “ periodicals" under the forms of return employed in 
the official publications of latcst date. 

3 The city of Rome itself publishes 18; Naples, in 1881, followed closely with 16, 
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Spain and Portugal.—In Spain no newspaper of any kind existed Spain. 


earlier than the last century.* Even during the early years of the 
present its capital contented itself with a single journal, the 
Diario de Madrid. The Peninsular War and the establishment of 
the Cortes gave the first impulse towards something which might 
be called political journalism, but the change from total repression 
to absolute freedom was too sudden not to be grossly abused. The 
Diario de las Cortes, the Semanario Patriotico (published at Cadiz 
from 1808 to 1811), and the Aurora Mallorquina (published at 
Palma in 1812-13) are the first of the new papers that attained 
importance. In 1814 the circulation or receipt in Spain of English 
newspapers was prohibited under penalty of ten years’ imprison- 
ment. Most of the native journals fell with the Cortes in 1823. In 
the following year Ferdinand decreed the suppression of all the 
journals except the Diario and the Gageta of Madrid,® the Gaceta 
de Bayona, and certain provincial papers which dealt exclusively 
with commercial or scientific subjects. At the close of his reign 
only three or four papers were published in Madrid. Ten years after- 
wards there were 40; but the number was far more noticeable than 
the value. Spanish newspapers have been too often the mere step- 
ping-stones of political adventurers, and not unfrequently the worst 
of them appear to have served the turn more completely than the 
best. Gonzales Bravo attained office mainly by the help of a 
paper of notorious scurrility,—Z1 Guirigay. His press-law of 
1867 introduced a sort of indirect censorship, and a system of 
“warnings,” rather clandestine- than avowed; and his former 
rivals met craft with craft. The Universal and the Correo were 
successively the organs of José Salamanca. At the end of 
1854 the political journals published in Madrid numbered about 
40, the most conspicuous being the now defunct España and 
El Clamor Publico. 

Hubbard's agents assign to Spain in 1882 220 newspapers of all 
sorts, of which 58 appear in Madrid. The same authorities assign 
to El Correo a circulation of about 10,000 copies, to the Diario de 
Madrid [?.Diario Español] a circulation of 12,275 copies, and to 
La Vanguardia Federal one of 16,000 copies ; all these are dailies. 
To the weekly paper, Correspondencia de España, they assign an 
average sale of 42,000 copies. Cadiz has 5 political newspapers, 
Seville 4, and Barcelona 4. 


Portugal in 1882 is credited by the resident American consuls Portugal. 


with 179 journals of all kinds and of various periodicity. Of this 
number 68 appeared in Lisbon. The strictly political daily papers 
of Lisbon are 6 in number ; those of Oporto 3. 

See Ford, Zandbook of Spain; S. T. Wallis, Spain, her Institutions and Public 
Men, 1853, p. 88-95; Charles de Mazade, “La Révolution et la réaction en 
Espagne," in Revue des deux Mondes, 1867, v. 501; "The Newspaper Press of 
Spain," in British Quarterly Review, vi. 315-882; Hubbard, Newspaper Direc- 
tory, ii. 1852-1857, 1877-1893, 2458-9, and 2587-8. 


Switzerland.—In 1873 the total number of political and general Switzer- 
In 1881 they numbered 342, land. 


newspapers in Switzerland was 230. 
of which 45 may be described as class journals, 297 as political, 
general, and advertising. Of 226 of the whole number, 53 were of 
daily issue, 166 appeared twice or thrice a week, and 7 only were 
of weekly issue. Of 225 political journals, 185 are classed as ‘‘ Pro- 
gressist " organs, 40 as ‘‘ Conservative.” Zurich claimed 44; Bern, 
34; Vaud, 20; Pasel, 13; and Geneva, 10. The aggregate average 
circulation is estimated approximately at 606,000 copies, an average 
cireulation of about 1770 to each newspaper. 

A monthly compendium of the news of the day appeared at 
Rorschach, in the canton of St Gall, as early as January 1597. The 
editor was a German, one Samuel Dilbaum, of Augsburg. He 
varied his titles, so that his monthly newsbooks, although really 
consecutive, do not wear the appearance of serial publications. 
Sometimes he called his issue Historische Relatio, sometimes 
Beschreibung, sometimes Historische Erzühlung. 

Sce Bicuter, ' Statistique de la Presse Suisse," in Journa? des Economistes, 1882, 


xviii. 134; Weller, Die ersten deutschen Zeitungen, Tübingen, 1872; cf. Lagai, in 
Pierer, ubi sup.; and Hubbard, il. 1897-1913, 2458-9, and 2588 (supplement). 


Greece. —The few newspapers that made their sudden appearance Greece. 


in Greece during the war of liberation departed as hastily when 
King Otho brought with him a press-law, one of the provisos of 
which demanded caution-money by actual deposit. The journal 
Saviour was established, in 1834, as a Government organ, and was 
soon followed by Athena as the journal of the opposition. Ten 
years later 7 distinctively political papers had been established, 
along with 13 journals of miscellaneous nature. In 1877 there 
were, of all sorts, 81 journals, of which 77 appeared in Greek, 2 in 
Greek and French, 2 in French only; 37 of these were printed 
in Athens, 17 in the Ionian Islands. Of strictly political news- 
papers there were 12 at Athens and 3 in the Islands. In 1882 the 
American consul reported 89 periodicals in all, of which 52 were 
published at Athens. 


See Lagai, in Pierer, ut sup., 745; Hubbard, ut sup., 1i. 1779-1781, and 2458-9. 


4 Lagai (article * Zeitungen," in Pierer's Universal Lexicon, 1878) cites a Gaçe- 
ta de Madrid of 1626, but gives no evidence whatever. 

5 A contemporary communication to Gent. Mag., ixxxiv. part 2, 176. 

6 The present El Diario Español is a paper of more recent date, 
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Rowmania and Servia. —Ducharest has now 4 daily newspapers 
(Zomanulu, Timpul, Teleyraphulu, Tagblatt), and Galatz one 
(Vocea Covurluiulut) Roumania has in all 19 journals, with an 
estimated average aggregate circulation of 32,700 copies. Servia 
at the end of 1877 had 19 political journals. The Government 
organ (Serbske Novine) dates from 1841, the independent journal 
(Vidov Dan) from 1861, the clerical organ (Pastié) from 1868. 

See Lagai, ut sup., Hubbard, ul sup., ii. 2458 sq. 


Turkey.—Dnuring the embassy (1795) of Verninac Saint-Maur, 
envoy of the French republie, a French jonrnal was established at 
Pera. This, possibly, is the pioneer of all Turkish newspapers. 
Thirty years later (1825) the Spectateur de l'Orient was founded at 
Smyrna, also by a Frenchman (Alexander Blacquet ?). It was after- 
wards published under the titles Courrier and Journal de Smyrne, 
and its latest editor was a third Frenchman, Bousquet des Champs. 
In like manner, the Moniteur Ottoman, first of strictly Constan- 
tinopolitan journals, was founded by the above-named Blacquet in 
1881. It soon changed its language to Turkish, and was edited by 
Franceschi. The second Smyrna newspaper, Echo de Orient, estab- 
lished in 1838, was transferred to Constantinople in 1846. But not 
one of these papers has survived until now. In 1876 the total 
number of journals of all kinds published in the capital was 72 
(namely, 20 in French, 16 in Turkish, 13 in Armenian, 12 in 
Greek, 11 in as many other tongues); in 1877 it was 80. In 
1882 the whole number published in all the Turkish dominions, 
Asiatic as well as European, is reported as 121 of all kinds and of all 
varieties of periodicity. Among the papers printed in Constantinople 
are four Bulgarian journals; the Istoch no Vreme is edited by an 
Englishman. Three other official newspapers for Bulgaria are 
published by the Turkish Government at Rustchuk, Adrianople, and 
Salonica. The Arabic Jawdib of the notorious and learned Faris 
al-Shidiák has long been one of the best-known Oriental journals, 


See Bibliografia Italiana, 1876, “ Cronaea," p. 50; Lagai, ut sup.; Hubbard, fi. 
1914-1918, 2458-9, 2588; Zeitung für Staatswissenschafst, 1816. 


NEWSPAPERS OF INDIA AND CHINA. 


India.—For a considerable period under the rule of the East 
India Company, the Indian press was very unimportant both in 
character and influence. It was permitted to shape its course and 
to gain a position as it could, under the potent checks of the 
deportation power and the libel law, without any direct censorship. 
Nor was it found difficult to inflict exemplary punishment on the 
writers of ‘‘ offensive paragraphs.” 

Prior to Lord Wellesley's administration the most considerable 
newspaper published at Calcutta were Zhe World, The Bengal 
Journal, The Hurkaru, The Caleutta Gazette (the organ of the 
Bengal Government), The Telegraph, The Calcutta Courier, The 
Asiatic Mirror, and The Indian Gazette. Not one of these eight 
journals has survived, as a substantive publication,’ until now. 
Mr Duane, the editor of the first-named paper, was sent to Europe 
in 1794 for ‘‘an inflammatory address to the army,” as was Mr 
Charles Maclean, four years afterwards, for animadverting in Ze 
Telegraph on the official conduct of a local magistrate. Lord 
Wellesley was the first governor-general who created a censorship 
(April 1799). His press-code was abolished by the marquis of 
Hastings in 1818. The power of transporting obnoxious editors to 
Europe of course remained. Perhaps the most conspicuous instance 
of its exercise was the removal of the editor of The Calcutta Journal 
(Silk Buckingham), which occurred immediately after Lord Hast- 
ings’s departure from India, and during the government of his 
temporary successor, Mr John Adam. Buckingham’s departure 
was followed closely (14th March 1823) by a new licensing Act, far 
exceeding in stringency that of Lord Wellesley, and (5th April 
1823), by an elaborate ‘‘ Regulation for preventing the Establish- 
ment of Printing- Presses without Licence, and for restraining under 
certain circumstances the Circulation of Printed Books and Papers.” 
The first application of it was to suppress The Calcutta Journal. 

In the course of the elaborate inquiry into the administration of 
India which occupied both Houses of Parliament in 1832, prior 
to the renewal of the Company’s charter, it was stated that there 
were, besides 5 native journals, 6 European newspapers :—three 
daily, The Bengal Hurkaru, John Bull, and The Indian Gazette; 
one published twice a week, The Government Gazette; and two 
weekly, The Bengal Herald and The Oriental Observer. At this 
period every paper was published under a licence, revocable at 
pleasure, with or without previous inquiry or notice. At Madras, 
on the other hand, the press remained under rigid restriction. 
The Madras censorship was removed whilst the parliamentary 
inquiry of 1832 was still pending. 

One question only, and that but for a brief interval, disturbed 


1 The Jlurkaru and The Indian Gazette were long afterwards combined under 
the new leading title, /ndian Daily News (with the old name appended), and the 
joint publication survives, circulating, in 1882, about 1700 copies. All the Cal- 
cutta newspapers, properly so ealled, are comparatively of short duration, and 
also of narrow circulation. None at present exceeds 2000 copies, and only 
one—Englishman's Overland Mail—attains so high. The sporting journal, 
Asian, selis about 4500. 
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Lord William Bentinck’s love of free discussion. The too famous 
** Half-Batta " measure led him to think that a resolute persistence 
in an unwise policy by the home Government against the known 
convictions of the men actually at the helm in India and an 
unfettered press were two things that could scarcely co-exist. It 
was on this occasion that Sir Charles Metcalfe recorded his minute 
of September 1830, the reasoning of which fully justifies the 
assertion—‘‘ I have, for my own part, always advocated the liberty 
of the press, believing its benefits to outweigh its mischiefs; and I 
continue of the same opinion.” This opinion was amply carried 
out in the memorable law (drafted by Macaulay, and enacted by 
Metcalfe as governor-general in 1835), which totally abrogated the 
licensing system. It left all men at liberty to express their senti- 
ments on public affairs, under the legal and moral responsibilities 
of ordinary life, and remained in force until the outbreak of the 
mutiny of 1857. 

In 1853 Garcin de Tassy, when opening at Paris his annual 
course of lectures on the Hindustani language, enumerated and 
gave some interesting details concerning twenty-seven journals (of 
all sorts) in Hindustani. In 1860 he made mention of seventeen 
additional ones. Of course the circulation and the literary merits 
of all of them are relatively small. One, however, he said, had 
reached a sale of 4000 copies.? a 

In 1857 Lord Canning’s law, like that of 1823, on which it is 
closely modelled, absolutely prohibited the keeping or using of 
printing-presses, types, or other materials for printing, in any part 
of the territories in the possession and under the government of 
the East India Company, except with the previous sanction and 
licence of Government, and also gave full powers for the seizure and 
prohibition from cireulation of all books and papers, whether 
printed within the Indian territories or elsewhere. 

The Act (March 1878) which now regulates the important part 
of the subject that concerns the vernacular press of India runs 
thus:—‘‘ Printers or publishers of journals in Oriental languages 
must, upon demand by the dne officer, give bond not to print or 
publish in such newspapers anything likely to excite feelings of 
disaffection to the Government or antipathy between persons of 
different castes or religions, or for purposes of extortion. Notifica- 
tion of warning is to be made in the official gazette if these regula- 
tions be infringed (whether there be bond or not); on repetition, 
a warrant is to issue for seizure of plant, &c.; if a deposit have 
been made, forfeiture is to ensue. Provision is made not to exact 
a deposit if there be an agreement to submit to a Government 
officer proofs before publication." : 

The total number of journals of all kinds published within all 
the territories of British India was reported by the American 
consular staff in 1882 as 373, with an estimated average aggregate 
cirenlation per issue of 288,300 copies. Of these, 49, with an 
aggregate circulation of 56,650 copies, were published in Calcutta ; 
60, with an aggregate circulation of 51,776 copies, at Bombay. 

See Minutes of Evidence on the Affairs of the East India Company, February 
to July 1832, i, 98-101, 166-130 (Company's edition); Report of the Select Com- 
mittee of House of Commons on the Affairs, &e., 16th August 1832, 31, 82; Report 
Jrom Select Committee on the Suppression of the Calcutta Journal, 4th August 
1834; Second Report from Select Committee on Indian Territories, 12th May 
1853, 64-68; Further Papers on the Mutinies in the East Indies, 1857, No. 5, 
89-96 ; Returns relating to the Restriction of the Liberty of the Press in India, 
24th August 1857; Selections from the Papers of Lord Metcalfe, 1855, 311 sq.; 
The Oriental Herald, 1824, i, 6-77, 123-142, 197-224; Letters to the Marquis of 
Hastings on the Indian Press, 1824, 61, &c.; Memoirs and Correspondence of the 
Marquess Wellesley, 1. 281, ii. 128 sg.; Wilson, History of British India, from 
1805 to 1835, 1848, iii, 581-585; An Act for the Better Control of Publications in 
Oriental Languages, March 1878 ; Hubbard, Directory, ii. 2458 sq. 


China.—The Peking Gazette is said, traditionally, to date from China. 


the 10th century of the Christian era, but this is unsupported by 
evidence. The Gazette consists of three parts:—(1) Kung-men- 
eh’'ae, ** Copy of the Palace Gate,” a sort of court circular; (2) 
Shang-yii, *‘Imperial Decrees”; (3) Tsow-pao, ‘‘ Memorials from 
Officers of State." The answers to the documents printed in (3) 
sometimes appear subjoined as ‘‘apostils,” sometimes as decrees 
in (2).3 During part of the last century the Gazette was printed in 
the imperial palace from movable types of copper (probably brought 
into China by the Jesnits), afterwards from wax tablets, and for 
the last sixty years from movable types of wood. 

Since 1858 several newspapers on the European model have been 
established in various large mercantile towns of China. The most 
notable is the Seng-pao of Shanghai, which circulates throughont 
many provinces, The Daily Press of Hong-Kong dates from 1860, 
the North China Herald from 1862. Of all sorts of journals China 
is credited with 22, of which 14 appear at Hong-Kong, the Gazette 
only at Peking. 


See Sir Rutherford Aleock, “The Peking Gazette," in Fraser's Magazine, 
Febrnary and Mareh 1873; W.F. Mayer, in China Review of 1877; Bibliographie 
de la France, 1877, pp. 103, 104; Journal des Economistes, xvi. 228, 1881. 


2 Some valuable notiees of vernaeular journals in various tongues have been 
published from time to time in Trübner's Oriental and Amertcan Record, 

3 Of the former kind the following is a recent example. Li-Hung-Chang reports 
that the leader of the Nien-fei (northern rebels) *' did really die by drowning,” as 
lately announced. The emperor apostils, ** I am greatly delighted to hear it. 
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NEWSPAPERS OF SouTH AFRICA. 


The chief papers of the Cape Colony are The Evening Express 
(6000) and The Cape Argus (5000). At Pretoria, the capital of 
the Transvaal, in 1882, four papers were published—three in Dutch, 
one in English. 


NEWSPAPERS OF THE UNITED STATES. 


Boston was the first city of America that possessed a 
local newspaper ; but the earliest attempt in that direction, 
made in 1689, and a second attempt, under the title 
Publick Occurrences, which followed in September 1690, 
were both suppressed by the Government of Massachusetts. 
Only one copy of the first and two copies of the second of 
these two pioneers are now known to exist. One copy of 
the Publick Occurrences may be seen in the State Paper 
Department of the Rolls House in London. The other 
wag recently exhibited at Philadelphia. The paper is a 
small quarto sheet, one of the four pages of which is 
blank, while the other three contain a record of passing 
occurrences, not unlike the contemporary news of the 
English press; and there is little in the paper to justify, 
in any sense, the governor’s assertion that “it contained 
reflexions of a very high nature.” Although it purports 
to be “printed by Richard Pierce for Benjamin Harris,” 
it is probable that the latter was both printer and editor, 
as he had already been of a London paper (The Post), and 
was again at a subsequent period. Nearly fourteen years 
afterwards (April 24, 1704), the first number of Zhe Boston 
News-Letter was “printed by B. Green, and sold by 
Nicholas Boone” ; but its proprietor and editor—so far as 
it can be said to have had an editor, for extracts from 
the London papers were its staple contents—was John 
Campbell, postmaster of the town. In 1719 he enlarged 
his paper, in order, as he told his readers, “to make the 
news newer and more acceptable; . . . . whereby that 
which seem'd old in the former half-sheets becomes new 
now by the sheet. . . .. This time twelvemonth we were 
thirteen months behind with the foreign news beyond 
Great Britain [or, in other words, the attention of the 
Bostonian politicians was engrossed on the siege of Belgrade, 
when their contemporaries in the mother country were 
intent on the destruction of the Spanish fleet on the coast 
of Sicily], and now less than five months; so that... . 
we have retrieved about eight months since January last ”; 
and he encourages his subscribers with the assurance that 
if they will continue steady “until January next, life per- 
mitted, they will be accommodated with all the news of 
Europe... . that are needful to be known in these 
parts." But Campbell’s new plans were soon disturbed 
by the loss of his office, and the commencement of a new 
journal by his successor in the postmastership, William 
Brooker, entitled Zhe Boston Gazette, “published by 
authority” (No. 1, 21st December 1719). The old 
journalist had a bitter controversy with his rival, but at 
the end of the year 1722 relinquished his concern in the 
paper to Benjamin Green, by whom it was carried on with 
higher aims and greater success. 

Green conducted the paper until his death, at the close 
of 1733, and was succeeded by his son-in-law, John Draper, 
who published it until December 1762. By Richard 
Draper, who followed his father, the title was altered to 
Massachusetts Gazette and Boston News-Letter; and the 
maintenance of the British rule against the rising spirit of 
independence uniformly characterized his editorship and 
that of his widow (to whom, at a subsequent period, a 
pension was granted by the British Government). It was 
the only paper printed in Boston during the siege, and 
ceased to appear when the British troops were compelled 
to evacuate the city. 

The Boston Gazette began, as we have seen, in 1719. 
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James Franklin, elder brother of the celebrated Benjamin 
Franklin, was its first printer. It lasted until the end of 
1754, its editorship usually changing with the change of 
the postmasters. On the 17th August 1721 James 
Franklin started The New England Courant, the publica- 
tion of which ceased in 1727; and two years later Benjamin 
Franklin established The Pennsylvania Gazette, which he 
continued weekly until 1765. 

To The Boston Gazette and the Courant succeeded The 
New England Weekly Journal (20th March 1727 ; incor- 
porated with The Boston Gazette in 1741), and The Weekly 
Rehearsal (21th September 1731), which became The 
Boston Evening Post (August 1735), and under that title 
was for a time the most popular of the Boston newspapers. 
It aimed at neutrality in politics, and therefore did not 
survive the exciting events of the spring of 1775. Several 
minor papers followed, which may be passed over without 
notice. A new Boston Gazette, which began in April 1755, 
has, however, claims to be particularized. For a long 
time it was the main organ of the popular party, and 
expounded their policy with great ability, and in a dignified 
temper. Otis, John Adams, Samuel Adams, and Warren 
were amongst its writers. 

The Massachusetts Spy, under the indefatigable editor- 
ship of the American historian of printing, Isaiah Thomas, 
did yeoman’s service in this struggle, although of a different 
kind from that of The Boston Gazette. The latter spoke 
chiefly to the thinkers and natural leaders of the people. 
The Spy was a light and active skirmisher who engaged 
his antagonists wherever he met them, and frequently 
carried the war into the cnemy’s country. In July 1774, 
during the operation of the Boston Port Act, and soon 
after the landing of four British regiments, it adopted 
Franklin’s odd device, representing Great Britain as a 
dragon, and the colonies as a snake divided into nine 
parts with the motto, “join or die." But Boston grew too 
hot for the patriotie printer, and he had to remove to 
Worcester on the day of the battle of Lexington. Here 
the paper continued to be published until 1786,—the lack 
of the stirring revolutionary matter being occasionally 
supplied by the republication in its columns of entire 
books, such as Robertson’s America and Gordon’s History 
of the Revolution. This journal, like so many more, was for 
a time killed by a tax. The stamp duty imposed in March 
1786, though amounting to but two-thirds of a penny, and 
very speedily repealed, led to the suspension of the Spy 
until April 1788. At that period it was resumed ; and it 
still continues, being the oldest newspaper in Massa- 
chusetts. 

The Boston Sentinel is on many grounds a memorable 
newspaper. It was founded and for nearly forty years 
edited by Major Burscll, a man who combined ability with 
singular moderation of temper, and with singular modesty 
and disinterestedness. He printed the Acts of Congress 
for a very long time without charge. William Lloyd 
Garrison's once well-known Boston Liberator was founded 
on New Years Day 1831. For a time its editor was also 
writer, compositor, and pressman. In December of that 
year the assembly of his State offered a reward of 5000 
dollars to any one who would cause him to be apprehended 
and brought to trial. He continued the paper to the last 
day of 1861, and lived to witness the abolition of negro 
slavery. 

At the commencement of the struggle for independence 
in 1775 Massachusetts possessed 7 newspapers New 
Hampshire 1 (The New Hampshire Gazette, founded in 
1756), Rhode Island 2, and Connecticut 3,—making 13 
in all for the New England colonies. Pennsylvania had 8, 
of which the earliest in date was The American Weekly 
Mercury (No. 1, 22d December 1719); and New York 
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but 3, the oldest of them being Zhe New York Gazette, 
ihe publication of which had commenced on the 16th 
October 1725. Up to that period (1725) Boston and 
Philadelphia were the only towns possessing a newspaper 
throughout America. In the middle and southern colonies 
there were, in 1775, in the aggregate, 10 journals, of 
which Maryland, Virginia, and North Carolina possessed 
each 2, South Carolina 3, and Georgia 1. The total 
number of the Anglo-American papers was 34, and all of 
them were of weekly publication. 

The New Hampshire Gazette still MN and is the 
“father” of the New-England press In 1810 this State 
possessed 12 papers; in 1828, 17 ; in 1840, 27 ; in 1850, 
32,—viz, 22 described as "political" and 10 as '*mis- 
cellaneous." The earliest paper established in Vermont 
was The Green Mountain Postboy, first published in April 
1781. In 1850 the number of newspapers was 30, 27 of 
which are described as “political.” Maine possessed in 
1850 29, 4 of them of daily publication. Rhode Island 
had 13, of which 5 were daily; Connecticut had 28, 
including 7 daily papers; Massachusetts possessed in 1850 
no less than 91 newspapers, about two-thirds of them 
published in Boston. Of the whole number, 22 were of 
daily and 54 of weekly publication. 

Pennsylvania had in 1810 71 newspapers; in 1850, 
210, with a collective circulation of 338,336 copies; in 
1870, 540, with a circulation of 3,419,765 copies; and in 
1880, 973, with a circulation of 5,031,061 copies. 

The Aurora was the most notable of the early Phila- 
delphia papers, next to Franklin’s Gazette. Its hostility 
to Federalism, and to Washington as the main pillar of the 
Federalists, was violent. Zhe Daily National Gazette, 
started in 1820, soon became prominent for its union of 
literature with politics, 

The earliest journal of Maryland was William Parker’s 
Maryland Gazette, established in 1727, when in all America 
it had but six existing predecessors. Discontinued in 
1736, it was revived in 1745 by Jonas Green, to exist to 
the present day as the flourishing patriarch of American 
journals. In Maryland there were, at the census of 1850, 
40 newspapers; at that of 1870, 88, with an aggregate 
circulation of 235,450 copies. In March 1880 its capital, 
Baltimore, had 4 daily newspapers—a number equal to 
that of Boston, and surpassed only by Philadelphia, New 
York, Cincinnati, and Chicago. 

New Jersey had no really established newspaper before 
the Revolution, although the first number of an intended 
journal was published in 1765, under the title of Zhe 
Constitutional Gazette, containing matters interesting to 
Liberty, but no wise repugnant to Royalty. The earliest 
regular paper was The New Jersey Gazette, which began in 
December 1777. New Jersey in 1850 had 45 newspapers ; 
in 1870, 122. 

Virginia, notwithstanding its illustrious precedency,—the 
province of Raleigh, the cradle of Washington,—possessed 
neither newspaper nor printing office until 1736, so that 
(as respects one-half at least of the wish) there was once a 
prospect that the devout aspiration of Sir William Berkeley 
might be realized. ‘Thank God,” said this Virginian 
governor in 1671, “we have neither free school nor print- 
ing press, and I hope may not have for a hundred years 
to come.” The earliest journal established in the State 
was The Virginia Gazette, commenced in 1736. The 
Richmond Inquirer, which started in 1804, early attained 
a leading position. In 1810 the total number of Virginian 
papers was 23; in 1828, 37; at the census of 1850, 67; 
in 1870, 173, with an average total circulation of 198,272 
copies. North Carolina had, in 1850, 37 journals, with an 
aggregate circulation of 25,439 copies; in 1870 it had 64, 
with 64,820 ; South Carolina in 1870 had 55, with 80,900 ; 
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Georgia 110, with 150,987 of circulation ; Florida 23, with 
10,545; Alabama 89, with a circulation of 91,165 copies. 

In New York, the Gazette already mentioned was followed 
by The Weekly Journal (No. 1, 5th November 1733), still 
memorable for the prosecution for sedition which it entailed 
on its printer, John Peter Zenger, and for the masterly 
defence of the accused by Andrew Hamilton.  *'The trial 
of Zenger,” said Gouverneur Morris, “was the germ of 
American freedom." Gaines’s JVew York Mercury was 
published from 1752 to 1783. Rivington’s Royal Gazette 
was established in 1773, and in the first year of. its 
existence is said to have attained a circulation of 3600. 
After the Revolution this paper was continued under the 
title Vew York Gazette and Universal Advertiser. The 
first daily newspaper published in the city or State of 
New York was The New York Journal and Register, com- 
menced in 1788. In 1810 the aggregate number of papers 
published within the State was 66, of which 14 belonged 
to New York city. Ten years later the city press included 
8 daily journals, with an aggregate daily circulation of 
10,800 copies. No one paper circulated more than 2000, 
and but two—The Evening Post and The Commercial 
Advertiser—attained that number. In 1832 there were 
13 daily journals, with a collective daily circulation of 
18,200. In 1850 the number of daily papers was 51, with 
an aggregate annual circulation of 63,928,685. 

The penny press of America began in New York, and 
the pioneer was The Daily Sun (No. 1, 23d September 


1833), written, edited, set up, and worked off by Benjamin 


Franklin Day, a journeyman printer. Its circulation at 
first was 600 copies ; in 1854 its average issue was 36,525 
copies. Its success has been described with sufficient 
significancy as mainly owing to ‘‘ piquant police reports,” 
at least at the outset. It was afterwards reorganized, and 
made to take a more vigorous political course, chiefly on 
the Democratic side. Without increasing its size or chang- 
ing its price, it has thus become one of the most profitable 
journals in New York. The New York Herald followed 
in May 1835. Exceptional and eccentric forms of 
advertisement were persistently used to gain notoriety for 
the new paper, and its commercial success was great. 
Within twenty years it had attained a circulation of 
36,158 copies,—which was at that date about five times 
the circulation of any London newspaper, Zhe Times only 
excepted,—and the issue has since greatly increased. The 
Herald is said to be still *the most fickle, coarse, and 
blustering of American papers,” but it is none the less 
conducted with conspicuous skill and enterprise. It often 
contains several columns of “ exclusive” telegrams, obtained 
by a lavish outlay. In a single number during 1882, 
forty columns of original matter appeared. In another 
number (also of 1882) one hundred columns of advertiso- 
ments appeared, containing nearly 4000 several insertions. 
The one fact explains the other. James Gordon Bennett, 
the founder, proprietor, and editor of the //erald, gradually 
yielded its management in the later years of his life to his 
only son, of the same name, who succeeded to the absolute 
control on his father’s death. The elder Bennett left à 
large fortune; and of part of this a noble use was eventu- 
ally made. Besides the expenditure on the world-famous 
mission in search of Livingstone, a generous but unfor- 
tunate Arctic exploration enterprise was fitted out from 
the same fund. A popular subscription for the relief of 
the suffering in Ireland was also started with a gift of a 
hundred thousand dollars from the JZerald. The New 
York Tribune was established in 1841 by Horace Greeley, 
who remained its editor and one of its proprietors until his 
death, shortly after his defeat for the presidency in 1872. 
It was also, at the outset, a penny paper, but it differed 
from its cheap rivals in being a vigorous political prc- 
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pagandist, and in giving hospitable attention to literature 
and to novel ideas in social and political economy. Thus 
it allowed contributors to expound and defend the doctrines 
of Fourier; it encouraged various efforts at founding 
associations more or less communistic and educational ; 
after the failure of the famous Brook Farm experiment, it 
took the president and three other conspicuous members 
of that association upon its staff; it was early in giving 
serious notice to the so-called manifestations of spiritualism ; 
it advocated co-operation instead of trades unions and 
strikes as the best remedy for the wrongs or misfortunes 
of labour ; and it led in the warfare upon slavery through 
political agencies. The Zribune made the first great use 
of the Atlantic cables for transmitting war correspondence, 
in its voluminous reports of the Franco-Prussian war. 
Another of its notable feats was the translation of the 
“cipher dispatches,” revealing the effort by some of Mr 
Tilden’s partisans to purchase electoral votes for him, in 
the disputed presidential election of 1876. Its circulation 
in 1851 was 19,000 copies, of which somewhat more than 
half was sold within the limits of the city. It had gained 
in 1857 a daily circulation of about 29,000 copies, and in 
addition issued as a weekly paper 163,000 copies, irrespec- 
tively of certain special issues for California and for 
Europe. The circulation in both forms is now, in 1883, 
greatly increased, but there are no quite trustworthy 
records of the present issues of the New York press. Zhe 
Vew York Times was established by Henry J. Raymond in 
September 1851; and, though absent at times in the dis- 
charge of his duties as lieutenant-governor of New York 
and member of congress, he continued its editor and chief 
proprietor until his death in June 1869, It was intended 
to satisfy the wants of those who preferred ajournal of the 
Tribunes general political tendencies and literary character, 
but with a more moderate and conservative spirit. The 
Times also began as a cheap paper; and it was successful 
almost from the first. Its greatest good fortune came 
after the death of its founder, in its discovery and vigorous 
exposure of the frauds and robberies committed by the 
“Tweed Ring,” in the municipal government of New York, 
a work for which it received great praise and profit. 
These are amongst the prizes of New York journalism. 
How numerous the blanks are may be inferred from the 
statement that between the years 1820 and 1850 32 daily 
newspapers were founded and abandoned. 

The prices of the more important New York papers 
were advanced to three, and finally, during the war of the 
Rebellion, to four cents. They all came to make regular 
issues on Sunday also, when the price was generally five 
cents. In September 1883 the Times suddenly reduced 
its price from four to two cents. The Z/erald did the 
same; but the Z'ribune stopped at three cents, being now 
the only one of the great morning journals to charge over 
two cents, "There are also several one-cent papers, with 
considerable circulations. Their inroads upon the larger 
journals, and that from the World, an eight-page 
Democratic newspaper sold at two cents, are supposed to 
have forced the reductions in price above named, which are 
obviously to make a great change both in the character 
and prosperity of the press of New York. 

The expenditures upon the New York newspapers have 
greatly increased since 1860. Forty columns of news and 
editorial comment are often given in a single eight-page 
paper; extra sheets are frequent, and are always given 
when advertisements require it. The Herald sometimes 
prints as many as 32 pages in one issue. Nearly all the 
news is now received by telegraph, and a large part of it 
is collected for each paper by its own staff of correspond- 
ents and reporters. Several papers lease telegraphic wires 
to Washington for their own use. A large staff of 
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reporters is also maintained by each for occurrences in and 
about the city—twenty-five to fifty reporters not being an 
unusual number for any of the more important journals. 

The New York Associated Press is the chief news 
agency of the American continent. It is a partnership 
between the Herald, Tribune, Times, Sun, World, Journal 
of Commerce, and Mail and Express for the collection of 
such news as its members may wish to use in common, 
and the sale of it to others. This and the Western 
Associated Press—an organization of a large number of the 
more important newspapers of Chicago, Cincinnati, St 
Louis, and other cities in the Mississippi valley—are now 
consolidated in a working arrangement, under the man- 
agement of a permanent joint executive committee, who 
appoint agents, contract with telegraph companies, dis- 
tribute the news to the members of the two associations, 
and sell it to a great number of individual papers and 
other associations. They transmit proceedings of Congress 
and the State legislatures, public documents, market news, 
the dispatches by ocean cables, and, in general, accounts of 
all public occurrences of interest. ` 

Until the reductions of 1883, the prevailing price for 
first-class papers, of eight or more pages, was, in New 
York, four cents ; in Chicago, Cincinnati, St Louis, and 
elsewhere, five cents. The past ten years, however, had 
been notable for the growth of another class of journals, of 
about half the size, generally of only four pages, which 
aimed at a greater condensation of routine news, and often 
at giving special prominence to “sensations.” These were 
sold at two cents, and frequently attained great success. 
The New York Sun, Boston Herald, Philadelphia Times, 
Chicago JVews, and San Francisco Chronicle were good 
examples. Equally successful, if generally less sensational, 
were the Philadelphia Ledger, Baltimore Sun, Washington 
Star, and San Francisco Call. The wide circulation and 
handsome profits of this class of journals have developed 
a considerable reaction against large papers, extreme ful- 
ness of news detail, and long editorial comment. Most of 
the newspapers started or projected now are of this two- 
cent class. 

The great distances in the United States, the excellent 
and cheap telegraphic service, and the facilities afforded 
by the Associated Press combine to promote the growth of 
what would be called in England “provincial journals." 
Cincinnati, Chicago, and St Louis being each over a day's 
and a night's journey from New York, Boston, or Phila- 
delphia, are able to build up first-class papers of their own. 
In Chicago the Tribune, Times, and Inter-Ocean are all 
strong and enterprising eight-page journals, often sending 
out double or sixteen-page sheets, maintaining large corps 
of correspondents, and leasing private wires from New 
York and Washington. Substantially the same may be 
said of the Commercial Gazette and the Enquirer of 
Cincinnati, of the Globe-Democrat and the Republican of 
St Louis, and of the Times-Democrat of New Orleans. 
Some of these papers realize net profits of over a hundred 
thousand dollars in a single prosperous year. 

Nearly every town of 15,000 inhabitants has its own 
daily paper. Scarcely a “county seat” in the settled part 
of the United States is witliout its weekly paper,—even if 
the population should be below 1000. In the older 
counties, villages of a few hundred inhabitants in the 
* out-townships" are also apt to have a weekly. These 
are often of the class known as “patent outsides,” for 
which the first and fourth pages, composed of reprint 
matter and advertisements, are made up and printed in a 
central office, doing such work by wholesale for hundreds 
of papers, while the half-printed sheets are then forwarded 
to the local office, to be filled out with village news and 
advertisements. 
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Only one illustrated daily paper is published in America, 
the Daily Graphic of New York. It prints regularly 
woodcuts and other engravings on four of its eight pages. 
The illustrated weeklies are numerous,—the best known in 
New York being Harpers Weekly, Harper's Bazar, and 
Frank Leslies Illustrated Paper. 


Elaborate as are the newspaper returns given in the successive 
census reports of the United States, they are only to be relied upon 
for precise information when limited to papers of daily issue. The 
classification of the main returns is headed “periods of issue”; and, 
although there is a subsidiary classification, according to character, 
this fails to elicit even the simple distinction between newspapers 
and magazines. Of the 5871 publications shown by the census of 
1870, 4333 are classed as political. The 11,314 of the 1880 census 
are classified thus :—devoted to news, politics, and family reading, 
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is different from that of former returns, and, in this absence of 
uniformity, we cannot give any precise statement, at once com. 
parative and detailed, of the progress of American journalism. 

Nor will the Dircetorics of the well-known advertising houses of 
ageney—such as those of Pettengil and of Hubbard—serve tha 
purpose, for reasons which are thus stated by the able statistician 
who edited the ‘‘ Population and Social Seieneo Tables” in the 
census report of 1870. ‘‘There are,” he writes in his prefatory 
remarks, ''very considerable numbers of issues of . . . . sheets, 
intended for distribution at plaees of public amusement, and a 
dozen other forms of advertisement, ‘more or less disguised under 
a show of presenting news or criticism’ to the public. . . . . To 
swamp statisties [of newspapers]. . . by inconsiderately admitting 
hundreds of. . . advertising sheets, would be undoubtedly an 
abuse.” But shoals of such are recorded in Pettengill's Directory 
and in Hubbard’s Record. 

The following figures are from the official returns for 1850, 1870, 


8863; religious, 5531; agricultural, horticultural, &e., 173; | and 1880. ‘Class papers" are included among the newspapers 
commerce and trade, 284 ; financial, 25; insurance and railroads, | for 1850 and 1870, while the heading in the census tables of 1880 
54; general literature (including magazines), 189 ; medicine and | is **newspapers and periodicals." The 1880 returns do not furnish 
surgery, 114; law, 45; science and mechanics, 68; freemasonry, | statistics of annual circulation. The aggregate cireulation per 
oddfellowship, temperance, &c., 149 ; educational, 248 ; children’s | issue of the 971 dailies in 1880 was 3,566,395, and that of the 
periodicals, 219; miseellanecous, 330. The Sunday newspapers | 10,343 other papers (8633 of whieh were published weekly and 1167 
(included in the above figures) numbered 252. The arrangement | monthly) 28,213,291. 


General Statistics of the Newspaper Press of the United States for 1850, 1870, and 1880 respectively. 


1850. 1870, 1880. 
TU EDU Aggregate Aggregate r 
Sapna Terse N pula 9o) Toei MERS. of aa a T No. of OaE | Total 
on News- | Circula- | Copies nm News- | Circula- Coples en Daily | Periodi Circula- 
* |papers.| tion. Printed *  |papers.| tion. Printed *  |Papers. ^ , tion. 
Annually. Annually. SENS 
J. EN niner... eres goarn 583,169 29 29,695| 2,501,680 626,915 65 170,690 9,867,680 648,936 12 123 6,214,460 
2. New Hampshire............ 317,976 22 32,186 1,073,672 318,300 5l 173,919 1,231,588 346,991 10 87 185,968 
De MeEmOontE,.... recreo ennt 814,120 27 33,990| 2,025,430 330,551 41 71,390 4,055,300 832,286 5 82 130,192 
4. Massachusetts. ..........e. 994,514 91 222,087 | 46,587,800 || 1,457,851] 259 1,692,124; 129,691,266 || 1,783,085 39 427 2,012,929 
5. Rhode Island ............... 147,545 13 20,575 | 2,476,150 217,353 82 82,050, 9,781,500 276,531 8 44 97,121 
6. Connecticut 5 870,792 28 34,916| 3,422,452 532,454 71 203,725 17,451,740 622,700 17 139 237,660 
7. New York 8,097,394 | 278 527,125 | 82,780,025 || 4,382,759| 835 7,561,497 | 471,741,744 || 5,082,871| 115 1,411 9,374,134 
8. New Jersey 489,555 45 40,444) 3,917,047 906,096 | 122 205,500 18,625,740 || 1,131,116 21 215 249,478 
9. Pennsylvani 2,311,786 | 210 338,336 | 59,717,508 || 3,521,951| 540 3,419,765 | 241,170,540 || 4,282,891 98 978 5,031,061 
IOS DON RI: eere ence rye rane 91,532 8 6,600 314,400 125,015 17 20,860 1,607,840 116,608 5 26 34,425 
Haand. aea 583,034 40 32,337 | 4,205,324 780,894 88 235,450 33,497,778 934,943 15 143 414,693 
12, District of Columbia...... 51,687 16 99,787 | 11,045,336 131,700 22 81,400 10,092,800 177,624 5 44 213,923 
18. Virginia ............. e| 1,421,001 67 56,188 7,950,076 || 1,225,163 | 173 198,272 17,331,978 | 2,131,022 20 194 256,471 
14. North Carolina.. Coon 869,039 37 25,439 | 1,571,414 |) 1,071,361 64 64,820 6,684,950 || 1,899,750 13 142 105,501 
15, South Carolina.. Serer 668,507 29 86,415] 6,451,330 705,606 55 80,9007 8,901,400 | 995,577 4 81 69,902 
16. Georgia.......cscsceseersee 906,185} 26 23,946| 2,238,690 || 1,184,109| 110 150,937 |  15,529,724|| 1,542,180} 16 200 269,066 
Weis, 18 anoen a 87,445 7 3,500 202,800 187,748 23 10,545 649,220 || 269,493 3 45 27,332 
MS, BABAMA ... creer eve see noe 771,623 46 25,336; 2,202,169 996,992; 189 91,165 9,198,980 || 1,262,505 6 125 93,073 
19. Mississippi....... onde 606,526 40 26,380} 1,519,024 827,922} 111 71,868 4,703,336 | 1,131,597 5 123 87,904 
20. Louisiana eee 517,762 40 57,522 | 11,691,324 726,915 92 84,165 18,755,690 939,946 13 112 ' 181,630 
21. Texas : 212,592 15 9,750 808,800 818,579] 112 55,250 4,214,800 || 1,591,749 30 280 263,289 
22, Arkansas. eee 209,897| . 6 3,950 205,400 484,471 56 29,830 1,824,860 802,525 6 117 103,501 
PO IUSEGEFHEteoocnomonsogonoooo 1,002,717 38 34,757 5,642,510 || 1,258,520 91 225,952 18,300, S44 || 1,542,359 12 193 293,288 
iin Kentucky... .eeeeecesun 982,405 41 56,736 5,496,288 || 1,321,011 89 197,130 18,270,160 | 1,618,690 11 205 397,564 
Do MISSOVLI ore eeeeeee oer n 682,044 42 48,940| 5,496,280 || 1,721,295| 270 522,866 47,980,422 || 2,168,380 43 530 965,285 
26. Illinois....... Gecbococacacancac 851,470 74 52,401 3,187,932 || 2,539,891] 505 1,722,541} 113,140,492 || 3,077,871 74 1,017 2,421,275 
PAETE T «ess . 988,416 84 47,900 | 3,569,324 || 1,680,637] 203 363,042 28,964,984 || 1,978,301 40 467 661,111 
23 Ohio eere .| 1,980,329} 198 202,785 | 23,086,087 || 2,665,260| 395 1,388,367 98,548,814 || 3,198,062 56 774 3,093,931 
29) AniehIg anser 397,654 40 28,993 | 2,582,836 || 1,184,059) 211 253,774 19,686,978 || 1,636,937 33 464 620,974 
30, Wisconsin - 305,391 42 29,236) 2,517,487 || 1,054,670) 190 343,385 28,762,920 || 1,815,497 21 840 436,576 
SIS oon soe 192,214 26 21,350} 1,469,000 || 1,194,020] 233 219,090 16,403,380 || 1,624,615 30 569 547,340 
82. California 92,597 4 2,000 626,000 560,247 | 201 491,903 47,472,756 864,694 58 361 640,026 
33. Oregon.......... Rono " 13,294 1 510 26,520 90,923 35 45,750 3,657,300 174,768 7 74 85,186 
States, &c., formed between 
1850 and 1870. 
34. Arizona.......... (Goo OOo coc ogé m 9,658 1 280 14,560 40,440 13,550 
35. Colorado....... ecatooaoao see ee see - 39,867 14 12,750 1,190,600 194,327 95,744 
BOs Dakota... eere ee ener E aab aon ore 14,181 3 1,651 85,904 135,177 36,943 
dis UIC UN @scocnocoscdsoceaagacaacosn ooo eG 200 oc 14,999 6 2,150 200,200 32,610 500 5,650 
38. Kansas... : g óc ese 58 367,899 97 96,803 9,518,176 996.096 280,729 
39. Minnesota.. z a Ree EM HR 439,706 95 110,778 9,543,656 780,773 222,074 
dO- MRUOMUAMGtesces sess serere sao cob ooo od 20,595 10 19,580 2,860,600 39,159 20,827 
41. BN ebraska.. eee sees e oenan on opo coo Gon eee 122,993 42 31,600 3,388,500 452,402 154,570 
CDA. SERED cogasceccosoucpoccocdod ooo ooo og eo 42,491 12 11,300 2,572,000 62,266 27,745 
48. New DIOXICO....csscccses- +s oO 500 000 coo 91,874 5 1,525 137,850 119,565 6,355 
due Oran era Dooono S05 cáo 000 ono 86,786 10 14,250 1,578,400 143,963 86,175 
JONENUASHIDEIOHN S dá m di es 23955| 14 6,185 396,500 15,116 16,751 
Z0  WyUOmingies eerie m eco ooo E con 9,118 6 1,950 243,800 20,789 5,686 
Totals eee TE 23,12,872| 1,713 | 2,211,512 | 309,868,095 || 88,558,371 | 5,871 | 20,842,475 | 1,508,548,250 | 50,155,783 971 | 11,314 | 31,779,686 


* The order of the States is here given as they are enumerated in the officlal tables of the census of 1850. In recent censuses the States are placed alphabetically. 


Of the 11,314 periodicals in 1880, 10,515 were in English, 641 | journals and class-journals (embraced in the census returns), which 
in German, 49 in Danish and Scandinavian, 41 in French, and 26 | contain no ‘‘news” and no polities, are excluded,—and add to 


in Spanish. The number of ‘‘journalists” in the United States 
in 1880 was returned as 12,308 (12,020 males and 288 females). 

If we adopt Hubbard's newspaper statisties of 1880 for the 
United States collectively, —ineluding, as they do, a considerable 
number of sheets which contain advertisements only, and which 
therefore are rejected from the official lists adopted by the statists 
of the census office at Washington, while, on the other hand, trade- 


! Including Methodist, 75; Roman Catholic, 70; Baptist, 68 ; 
Presbyterian, 42 ; Episcopal, 32; and **unsectarian," 96. 


them the number of newspapers published within the Dominion of 
Canada, we obtain a grand total for the North American continent, 
as a whole, of 10,131 ‘‘newspapers” of all sorts. Of these, 899 
are published daily, 8428 weckly or twice or thrice a weck, and 
804 at longer intervals. The aggregate cirenlation of the whole 
number amounts to abont 20,680,000 copies; and the aggregate 
annual issue of the whole somewhat exceeds 1,836,476, 000 copies. 
That, on the whole, industrialism has too much over-weighted 
literature in the development of American journalism is the state- 
ment of the most observant and thoughtful of Americau publicists 
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and statesmen. It is the shady side of a theme which, in many of 
its aspects, has much of brightness and of mental energy. The 
fact was recognized by an eminent judge many years ago in the 
ordinary course of his official duty. “The copyright law,” said 
Mr Justice Thompson, from the bench of the State of New York, 
in the cause Clayton v. Stone, ‘‘is an Act for the encouragement of 
learning, not of mere industry. A newspaper . . . is not such a 
publieation as falls under the protection of the copyright laws." 


See the different Census Reports of the United States, Washington, 1853, 1872, 
and 1882-83; Buckingham, Speciniens of Newspaper Literature, 2 vols., Boston, 
1850; Coggeshall, Zhe Newspaper Record, Philadelphia, 1856; Sparks, Life and 
Works of Franklin, i. 23, 123. &c.; Life and Works of John Adams, ii. 405; 
Proceedings of the New York Historical Society for 1844; Historical Notices of 
Newspapers published in New llampshire, in Farmer and Moore's collection, 
iil, 174 sg.; Frothingham, History of the Siege of Boston, 31 sq.; Minutes of 
Evidence before the Select Committee on "Newspaper Stamps (evidence of Mr H. 
Grecley), pp. 389-395, 438-448; Andrews. History of British Journalism, 1. 298- 
305, 1859; Hubbard, Record, &e.,, New Haven, Conn., 1850, and other publica- 
tions; papers by C. de Varigny, on * American Journalism," in Revue des Deux 
Mondes, 1877, it, 118-143; F. Hudson, Journalism in the United States, New 
York, 1873. 


NEWSPAPERS OF DRiTISH AMERICA AND CENTRAL AMERICA. 


The virtual senior of the Canadian press is the Gazette, still pub- 
lished at Montreal, which may fairly be considered as the continu- 
ation (or at least the representative) of the original Gazette, 
established in that city in January 1765. It is now a daily paper 
—one of 10 dailies, three of which (La Minerve, Le Nouvel Monde, 
and L’Evénement) appear in French. There are also 3 weekly 
papers. Toronto has now 3 daily journals, and Ottawa 4. The 
Halifax Gazette (pioneer of the Nova Scotia press) was established 
iu January 1751, but it had an existence of less than twenty years. 
Halifax now publishes 4 daily papers. In all parts of British 
America, collectively, 67 daily newspapers were published in 1882, 
with an aggregate circulation of each issue estimated (by the 
American consular ageuts) at 237,788. The total number of jour- 
nals of all kinds published in the British-American provinees is 
stated at 624, with an average circulation for cach issue of about 
2600 copies. 

The press of the West Indies begins at Barbados with Keimer's 
Gazette of 1731, followed by Grenada in 1742. In 1882 there were 
in the West Indies 47 daily papers with an estimated average 
circulation, per issue, of 1813 copies. Kingston (in Jamaica), 
with a population of 38,556, had five daily papers, at the head of 
which appears The Gleaner (1300 copies). Havana (in Cuba), with 
a population of about 300,000, has 11 daily papers, of which 
the four chief are thus reported:—Diarto de la Marina (circ. 
10,000), La Voz de Cuba (8000), El Triunfo (8000), La Discusion 
(6000). 

The principal newspaper of San José, the capital of the republic 
of Costa Rica (population about 18,000), is The Central American 
Reporter, a daily journal (circ. 3000). S. Salvador, capital of the 
republic of that name, has a daily journal, Zl Bolctim Oficial, 
which circulates 2000 copies. 

The city of Mexico (population about 230,000) has 24 daily 
papers, of which E! Diario Oficial (4000 copies) and La Patria 
(5000) are the chief. 


NEWSPAPERS OF SOUTH AMERICA. 

(1) Brazil.—The chief daily newspaper of Rio de Janeiro is the 
Journal de Commercio, which dates from 1823, and has a circulation 
of about 16,000. "The official organ, Gazeta de Noticias, is said to 
circulate 24,000. The Cruzeiro follows with 12,000, and O Apostolo, 
the principal organ of the Roman Catholics, with 7000. There are, 
in all, 8 daily papers. Among the papers of less frequent publication 
are one in French (established in 1863) aud also one in German. 

(2) Argentine Republic.—The chief papers of Buenos Ayres are 
The Standard and River Plate News (8500) and La Tribuna 
Nacional (3000). 

(3) Chili.—In Santiago are published El Ferro Carril and El 
Diario Oficial (5000). 

(4) Peru.—Lima, with a population exceeding 100,000, has no 
journal with a larger circulation than La Patria (2500). 

(5) Uruguay.—Montevideo (population 110,000) has 17 daily 
papers, of which the principal are— E Ferro Carril (6000), El Siglo 
(5000), and La Nacion (3000). 

(6) Penezuela.—The chief papers of Caracas are El Monitor 
(7500), La Opinion Nacional (5000), and La Gazeta, Oficial (5000). 


NEWSPAPERS OF AUSTRALASIA. 


(1) New South Wales.—Sydney (population 134,137) has 6 
daily newspapers, of which the circulation of the chief ones, as it 
is stated by their respective publishers, stands thus:—Evening News, 
of which three or four successive editions are regularly published, 
35,000; The Australian Town and Country Journal, 30,000; The 
Bulletin, 20,000. 

(2) South Australia,—Adelaide (population 32,250) has 4 daily 
papers. 

(3) F'icloria. —Melbourne, with a population nearly nine times 
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as large (282,907), has the like number. The publisher of the chief 
one, The Age, reports its circulation as 44,000. 

(4) New Zealand.—Wellington (population about 19,000) has also 
4 dailies, of which The New Zealand Times (7000) is the chief. 

(5) Tasmania.—Hobart Town, with a population of about 
20,000, has 3 dailies. One of these, Zhe Evening Star, circulates 
3000 copies. 


COMPARATIVE STATISTICS. 


It is almost impossible by any statistical detail to give 
an idea of the recent advances made—even as regards 
circulation merely—by the newspaper press; but an 
outline of the general results reached by three statists, 
who published their summaries respectively in 1828, 1866, 
and 1882, may have its utility. 

The earliest summary is that of Adrien Balbi. It was 
published in the Kevue Encyclopédique for 1828 (vol. i. 
pp. 593-603), along with much matter of more than 
merely statistical interest. The numbers of newspapers 
published in different countries at that date are given as 
follows :—France, 490; United Kingdom, 483; Austria, 
about 80; Prussia, 288; rest of the Germanic Confedera~ 
tion, 305; Netherlands, 150; Spain, 16; Portugal and 
the Azores, 17; Denmark, Sweden, and Norway, 161; 
Russia and Poland, 84. The respective proportions of 
journals to population were—for Prussia 1 to 41,500, 
German states 1 to 45,300, United Kingdom 1 to 46,000, 
France l to 64,000, Switzerland 1 to 66,000, Austria 1 
to 400,000, Russia 1 to 565,000. Europe had in all 
2142 newspapers, America 978, Asia 27, Africa 12, and 
Oceania 9; total3168. Of these, 1378 were published in 
English-speaking countries (800 of them in the United 
States), having a population of 154 millions, and 1790 in 
other countries, with a population of 583 millions. 

The second summary is that given by Eugène Hatin in 
an appendix to his very able Bibliothèque de la Presse 
périodique. His enumeration of newspapers is as follows : 
—France, 1640; United Kingdom, 1260; Prussia, 700 ; 
Italy, 500; Austria-Hungary, 365; Switzerland, 300; 
Belgium, 275 ; Holland, 225; Russia, 200; Spain, 200; 
Sweden and Norway, 150; Denmark, 100; United States, 
1000. Here the proportions of papers to population are 
—Switzerland and United States 1 to 7000, Belgium 1 
to 17,000, France and the United Kingdom 1 to 20,000, 
Prussia 1 to 30,000, Spain 1 to 75,000, Austria 1 to 
100,000, Russia 1 to 300,000. Hatin assigns to Europe 
a total of 7000, to America 5000, and to the rest of the 
world 250, making in all 12,500. 

The third summary is that of Henry Hubbard, published 
in his Newspaper Directory of the World (New Haven, 
Connecticut, 1882), a work the value of which is marred 
by the exclusively commercial spirit that has moulded 
its compilation, and its want of literary character. Its 
scope embraces a very considerable number of serial publi- 
cations which cannot be classed as newspapers. Still—all 
this being understood—Hubbard’s figures, which were 
collected (chiefly by the American consuls and consular 
agents in all parts of the world) about 1880, cannot be 


disregarded. The following are his general results :— 
Esdiiilted | Daily Newspapers. Other Publications. 
Population ] 
(1880). Num- | Circulation | yymper,| Circulation 
ber. per Issue. per Issue. 
Europe..... 301,356,000 | 2,408 |15,682,425 | 10,730 |33,901,400 
AS UE 1,007,128,000 154 550,736 337 257,000 
Africa .. ... 265,000,000 25 55,475 125 167,220 
N. America| 76,033,000 | 1,136 | 4,758,223 | 9,656 (22,073,000 
S. America| 29,988,000} 208 347,490 427 354,860 
Australasia 3,670,000 94 246,850 471 483,000 
Motak k '1,628,175,000 4,020 |21,641,199 | 21,746 157,236,480 
$ (E. ED.—W. R.) 
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NEWTON, a city of the United States, in Middlesex 
county, Massachusetts, about 8 miles west of Boston, on 
the south bank of the Charles river. It is divided into 
seven wards, and contains the post-villages of Auburndale, 
Chestnut Hill, Newton, Newton Centre, Newton Highlands, 
Newton Lower Falls, Newton Upper Falls, Newtonville, 
West Newton, and Nonantum. Newton is principally 
inhabited by Boston merchants, and, each village being a 
collection of fine residences with beautiful grounds, it has 
heen designated “the Garden City of New England.” 
The water-power furnished by the river is turned to account 
by numerous manufactories producing paper, hosiery, dye 
stuffs, emery paper, ink, soap, shoddy, &c. The first 
Baptist theological seminary in America was established 
in Newton Centre in 1826 ; it is now a flourishing institu- 
tion with a library of 15,000 volumes, and five resident 
professors. Laselle Female Seminary at Auburndale dates 
from 1851. First settled in 1630, Newton was incorpo- 
rated as a town in 1679, asa city in 1873. Its population 
was 3351 in 1840, 8382 in 1860, 12,825 in 1870, and 
16,995 in 1880. 

NEWTON, Sm Isaac (1642-1727), the greatest of 
natural philosophers, was born on the 25th of December 
1642 (o.s.), at Woolsthorpe, a hamlet in the parish of 
Colsterworth, Lincolnshire, about 6 miles from Grantham. 
His father (also Isaac Newton) was the farmer of a small 
freehold property of his own. He died before his son's 
birth, a few months after his marriage to Hannah Ayscough, 
a daughter of James Ayscough of Market-Overton. When 
Newton was little more than two years old his mother 
married Mr Barnabas Smith, rector of the neighbouring 
parish of North Witham. Of this marriage there was 
issue, Benjamin, Mary, and Hannah Smith, and to their 
children Sir Isaac Newton subsequently left the greater part 
of his property. After having acquired the rudiments 
of education at two small schools in hamlets in close 
proximity to Woolsthorpe, Newton was sent at the age of 
twelve to the grammar school of Grantham, the head- 
master of which was Mr Stokes. While attending 
Grantham school Newton lived in the house of Mr Clark, 
an apothecary of that town. According to his own con- 
fession he was far from industrious, and stood very low in 
his class. An unprovoked attack from the boy next above 
him led to a fight, in which Newton’s pluck gave him the 
victory. This success seems to have led him to greater 
exertions in school, and after some time he rose to be the 
head boy of the school. He cared but little for the 
ordinary amusements of his schoolfellows, but he displayed 
very early a taste and an aptitude for mechanical con- 
trivances. He made windmills, water-clocks, kites, and 
dials, and he is said to have invented a four-wheeled car- 
riage which was to be moved by the rider. In 1656 Mr 
Smith died, and Newton’s mother came back with her three 
children to Woolsthorpe. Newton was then in his fifteenth 
year, and, as his mother in all probability intended him to 
be a farmer, he was taken away from school. He was 
frequently sent on market days to Grantham with an old 
and trusty servant, who made all the purchases, while 
Newton spent his time among the books in Mr Clark’s 
house. It soon became apparent to Newton’s relatives 
that they were making a great mistake in attempting to 
turn him into a farmer, and he was therefore sent back 
again to school at Grantham. His mother's brother, 
Mr W. Ayscough, the rector of the next parish, was a 
graduate of Trinity College, Cambridge, and when he 
found that Newton's mind was wholly devoted to me- 
chanical and mathematical problems; he-urged upon Mrs 
Smith the desirability of sending her son to his own college, 
a proposal to which she was not at all unwilling to give 
her consent. He was accordingly admitted a member of 
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Trinity College on June 5, 1661, as a subsizar, and was. 
matrieulated on July 8. We have scarcely any informa- 
tion as to his attainments when he commenced residence, 
and very little as to his studies at the university before 
he took the degree of bachelor of arts. It is known that 
while still at Woolsthorpe Sanderson's Logic, a book which 
his uncle had given him, had been read by him to such 
purpose that his tutor at Trinity College excused his. 
attendance at a course of lectures on that subject. Newton 
tells us himself that, when he had purchased a book on 
astrology at Stourbridge fair, a fair held close to Cam- 
bridge, he was unable, on account of his ignorance of 
trigonometry, to understand a figure of the heavens which 
was drawn in this book. He therefore bought an English 
edition of Euclid with an index of propositions at the end 
of it, and, having turned to two or three which he. 
thought likely to remove his difficulties, he found them 
so self-evident that he expressed his astonishment that any 
one should have taken the trouble to offer demonstrations. 
of them. He therefore put aside Euclid “as a trifling 
book,” and applied himself to the study of Descartes’s. 
Geometry. He had some difficulty in mastering this work, 
but he succeeded in doing so without any assistance. It 
is reported that in his examination for a scholarship at 
Trinity, to which he was elected on April 28, 1664, he was 
examined in Euclid by Dr Barrow, who formed a poor 
opinion of his knowledge, and that in consequence Newton 
was led to read the Elements again with care, and thereby 
to form a more favourable estimate of Euclid’s merits. 

The study of Descartes's Geometry seems to have 
inspired Newton with a love of the subject, and to have 
introduced him to the higher mathematics. In a small 
commonplace book, bearing on the seventh page the date 
of January 1663-4, there are several articles on angular 
sections, and the squaring of curves and *''crooked lines 
that may be squared," several caleulations about musical 
notes, geometrical propositions from Francis Vieta and 
Schooten, annotations out of Wallis’s Arithmetic of 
Infinites, together with observations on refraction, on the. 
grinding of “‘spherical optic glasses,” on the errors of 
lenses and the method of rectifying them, and on the 
extraction of all kinds of roots, particularly those “in 
affected powers.” And in this same commonplace book 
the following entry made by Newton himself, many years 
afterwards, gives a further account of the nature of his 
work during the period when he was an undergraduate:— 

“July 4, 1699. —By consulting an account of my expenses at 
Cambridge, in the years 1663 and 1664, I find that in the year 
1664, a little before Christmas, I, being then Senior Sophister, 
bought Schooten's Afiscellanies and Cartes’ Geometry (having read. 
this Geometry and Onghtred's Clavis clean over half a year before), 
and borrowed Walliss works, and by consequeuce made these 
annotations out of Schooten and Wallis, in winter between the 
years 1664 and 1665. Atsuch time I found the method of Infinite 
Series ; and in summer 1665, being forced from Cambridge by the 
plague, I computed the area of the Hyperbola at Boothby, in 
Lincolnshire, to two and fifty figures by the same method." 

That Newton must have begun early to make careful 
observations of natural phenomena is sufficiently testified 
by the following remarks about halos, which appear in his. 
Optics, book ii. part iv. obs. 13:— 

**'The like Crowns appear sometimes about the moon; for in the 
beginning of the Year 1664, February 19th, at night, I saw two 
such Crowns about her. The Diameter of the first or innermost 
was about three Degrees, and that of the second about five Degrees. 
and an half. Next about the moon was a Circleof white, and next 
about that the inner Crown, which was of a bluish green within. 
next the white, and of a yellow and red without, and next about 
these Colours were blue and green on the inside of the Outward 
Crown, and red on the outside of it. At the same time there: 
appear'd a Halo about 22 Degrees 35' distant from the center of the 
moon. It was elliptical, and its long Diameter was perpendicular 
to the Horizon, verging below farthest from the moon." 


In the month of January 1665 Newton took tle degree 
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of bachelor of arts. The persons appointed (in conjunction 
with the proctors, John Slade of Catharine Hall, and 
Benjamin Pulleyn of Trinity College, Newton’s tutor) to 
examine the questionists were John Eachard of Catharine 
Hall and Thomas Gipps of Trinity College. It isa curious 
accident that we have no information about the respective 
merits of the candidates for a degree in this year, as the 
* ordo senioritatis” of the bachelors of arts for the year 
is omitted in the “ Grace Book.” 

Jt is supposed that it was in 1665 that the method of 
fluxions first occurred to Newton’s mind. There are 
several papers still existing in Newton's handwriting 
bearing dates 1665 and 1666 in which the method is 
described, in some of which dotted or dashed letters are 
used to represent fluxions, and in some of which the 
method is explained without the use of dotted letters. 

Both in 1665 and in 1666 Trinity College was dismissed 
on account of the plague. On each occasion it was agreed, 
as appears by entries in the ** Conclusion Book” of the col- 
lege, bearing dates August 7, 1665, and June 22, 1666, 
and signed by the master of the college, Dr Pearson, that 
all fellows and seholars who were dismissed on account of 
the pestilence be allowed one month's commons. Newton 
must have left college before August 1665, as his name 
does not appear in the list of those who received extra 
commons on that occasion, and he tells us himself in the 
extract from his commonplace book already quoted that 
he was “forced from Cambridge by the plague” in the 
summer of that year. 

Newton was elected a fellow of his college on October 
1, 1667. There were nine vacancies, one of which was 
caused by the death of Cowley in the previous summer, 
and the nine successful candidates were all of the same 
academical standing. A few weeks after his election to a 
fellowship Newton went to Lincolnshire, and did not 
return to Cambridge till the February following. On the 
16th of March 1668 he took his degree of M.A. 

During the years 1666 to 1669 Newton’s studies were 
of a very varied kind. It is known that he purchased 
prisms and lenses on two or three several occasions, and 
also chemicals and a furnace, apparently for chemical 
experiments ; but he also employed part of his time on 
the theory of fluxions and other branches of pure mathe- 
matics. He wrote a paper Analysis per Equationes 
Numero Terminorum Infinitas, which he put, probably in 
June 1669, into the hands of Isaac Barrow (then a fellow 
of Trinity College, and the first occupant of the Lucasian 
chair of mathematics), at the same time giving him per- 
mission to communicate the contents to their common 
friend Mr John Collins, a mathematician of no mean 
order, and a correspondent of many of the eminent men 
of his time. Barrow did this on the 31st of July 1669, 
but kept the name of the author a secret, and merely 
told Collins that he was a friend staying at Cambridge, 
who had a powerful genius for such matters, and ex- 
pressed a hope that the paper would not a little delight 
him. In a subsequent letter on the 20th of August, 
Barrow expressed his pleasure at hearing the favourable 
opinion which Collins had formed of the paper, and added, 
“the name of the author is Newton, a fellow of our 
college, and a young man, who is only in his second year 
since he took the degree of master of arts, and who, 
with an unparalleled genius (eximio quo est acumine), has 
made very great progress in this branch of mathematics." 
Shortly afterwards Barrow, who had resolved to devote his 
attention to theological in preference to mathematical 
studies, resigned the Lucasian chair, and was instrumental 
in securing Newton's election as his successor. Newton 
was elected Lucasian professor on the 29th of October 
1669. It was his duty as professor to lecture at least 
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once a week in term time on some portion of geometry, 
arithmetic, astronomy, geography, optics, statics, or some 
other mathematical subject, and also for two hours in the 
week to allow an audience to any student who might come 
to consult with the professor on any difficulties he had 
met with. The subject which Newton chose for his 
lectures was optics. He gave courses of lectures on this 
subject, and the success which attended his researches in 
optics must have been great. The results of his investi- 
gations, however, were known only through his own oral 
lectures, and were not published until he presented an 
account of them to the Royal Society in the spring of 1672. 
On December 21, 1671, he was proposed as a candidate for 
admission into the Royal Society by Dr Seth Ward, bishop 
of Salisbury, and on January 11, 1672, he was elected a 
fellow of the Society. At the meeting at which Newton 
was elected a description of a reflecting telescope which he 
had invented was read, and “it was ordered that a letter 
should be written by the secretary to Mr Newton to 
acquaint him of his election into the Society, and to 
thank him for the communication of his telescope, and to 
assure him that the Society would take care that all right 
should be done him with respect to this invention." 

In his reply to the secretary on January 18, 1672, 
Newton writes :— 

** ] desire that in your next letter you would inform me for what 
time the society continue their weekly meetings; because, if they 
continue them for any time, I am purposing them to be considered. 
of and examined an account of a philosophical discovery, which 
induced me to the making of the said telescope, and which I doubt 
not but will prove much more grateful than the communication of 
that instrument, being in my judgment the oddest if not the most 
considerable detection which hath hitherto been made iuto the 
operations of nature." 

The promise here made was fulfilled in a communica- 
tion which Newton addressed to Oldenburg, the secretary 
of the Royal Society, on February 6, 1672, and which was 
read before the Society two days afterwards. The whole 
is printed in No. 80 of the Philosophical T'ransactions, and 
the first part of it has been already printed in the article 
Licut, vol xiv. p. 590. After explaining his discovery 
of the composition of white light, he proceeds:— 

*€ When I understood this, I left off my aforesaid Glass works; for 
I saw, that the perfection of Telescopes was hitherto limited, not so 
much for want of glasses truly figured according to the prescrip- 
tions of Optick Authors (whieh all men have hitherto imagined), as 
because that Light it self is a Heterogeneous mixture of differently 
refrangible Rays. So that, were a glass so exactly figured as to 
collect any one sort of rays into one point, it could not collect 
those also into the same point, which having the same Incidence 
upon the same Medium are apt to suffer a different refraction. 
Nay, 1 wondered, that seeing the difference of refrangibility was 
so great, as 1 found it, Telescopes should arrive to that perfection 
they are now at." 

He then points out why 

‘*The object-glass of any Telescope cannot collect all the rays 
which come from one point of an object, so as to make them con- 
vene at its focus in less room than in a circular space, whose 
diameter is the 50th part of the Diameter of its Aperture: which 
is an irregularity some hundreds of times greater, than a circularly 
figured Lens, of so small a section as the Object-glasses of long 
Telescopes are, would eause by the unfitness of its figure, were 
Light uniform”; 
and he adds— 

‘This made me take reflections into consideration, and finding 
them regular, so that the Angle of Reflection of all sorts of Rays 
was equal to their Angle of Incidence; I understood, that by their 
mediation Optick instruments might be brought to any degree of 
perfection imaginable, provided a Reflecting substance could be 
found, which would polish as finely as Glass, and reflect as much 
light, as glass transmits, and the art of communicating to it a 
Parabolick figure be also attained. But these seemed very great 
difficulties, and I have almost thought them insuperable, when I 
further considered, that every irregularity in a reflecting super- 
ficies makes the rays stray 5 or 6 times more out of their due 
course, than the like irregularities in a refracting one; so that a 
much greater curiosity would be here requisite, than in figuring 
glasses for Refraction. 
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** Amidst these thoughts I was forced from Cambridge by the 
Intervening Plague, and it was more than two years before I pro- 
ceeded further, But then having thought on a tender way of 
polishing, proper for metall, whereby, as I imagined, the figure 
also. would be corrected to the last; I began to try, what might be 
effected in this kind, and by degrees so far perfeeted an Instrument 
(in the essential parts of it like that I sent to London), by which I 
could discern Jupiters 4 Concomitants, and shewed them divers 
times to two others of my aequaintance. I could also discern the 
Moon-like phase of Venus, but not very distinctly, nor without 
some niceness in disposing the Instrument. 

** From that time I was interrupted till this last Autumn, when 
I made the other. And as that was sensibly better than the first 
(especially for Day-Objects), so I doubt not, but they will be still 
brought to a much greater perfection by their endeavours, who, as 
you inform me, are taking care about it at London.” 

Then, after a remark that microscopes seem as capable 
of improvement as telescopes, he adds— 

“I shall now proceed to acquaint you with another more notable 
difformity in its Rays, wherein the Oriyin of Colour is unfolded: 
Concerning which I shall lay down the Doctrine first, and then, for 
its examination, give you an instance or two of the Experiments, 
as a specimen of the rest. 

‘The Doctrine you will find comprehended and illustrated in 
the following propositions :— 

**1, As the Rays of light differ in degrees of Refrangibility, so 
they also differ in their disposition to exhibit this or that particular 
colour. Colours are not Qualifications uf Light, derived from Refrac- 
tions, or Reflections of natural Bodies (as ’tis generally believed), 
but original and connate properties, which in divers Rays are 
divers. Some Rays are disposed to exhibit a red colour and no 
other; some a yellow and no other, some a grecn and no other, 
and so of the rest. Nor are there only Rays proper and partieular 
to the more eminent colours, but even to all their intermediate 
gradations. 

**2, To the same degree ot Refrangibility ever belongs the same 
colour, and to the same colour ever belongs the same degree of 
Refrangibility. The least Refrangible Rays are all disposed to 
exhibit a Red colour, and contrarily those Rays, which are disposed 
to exhibit a Hed colour, are all tho least Refrangible: So the most 
refrangible Rays are all disposed to exhibit a deep Violet Colour, 
and eontrarily those which are apt to exhibit such a violet colour 
are all the most Refrangible. 

‘ And so to all the intermediate colonrs in a continued series 
belong intermediate degrees of refrangibility. And this Analogy 
*twixt colours, and refrangibility is very precise and striet; the 
Rays always either exactly agreeing in both, or proportionally dis- 
agreeing in both. 

** 8. The species of colour, and degree of Refrangibility proper to 
any particular sort of Rays, is not inutable by Refraction, nor by 
Reflection from natural bodies, nor by any other cause, that I could 
yet observe. When any one sort of Rays hath been well parted 
from those of other kinds, it hath afterwards obstinately retainod 
its colour, notwithstanding my utmost endeavours to change it. I 
have refracted it with Prismes, and reflected it with Bodies, which 
in Day-light were of other colours; I have intercepted it with the 
coloured film of Air interecding two compressed plates of glass, 
transmitted it through coloured Mediums, and through Mediums 
irradiated with other sorts of Rays, and diversly terminated it; and 
yet could never produce any new colour out of it. It would by 
contracting or dilating become more brisk, or faint, and by the loss 
of many Rays, in some cases very obscure and dark; but I could 
never see it changed in specie. 

** Yet seemiug transmutations of Colours may be made, where 
there is any mixture of divers sorts of Nays. For in such mixtures, 
the component colours TE not, but, by their mutual allaying 
each other constitute a midling colour." 

Further on, after some remarks on the subject of com- 
pound colours, he says— 

**Yinight add more instances of this nature, but I shall con- 
clude with this general one, that the Colours of all natural Bodies 
have no other origin than this, that they are variously qualified 
to reflect one sort of light in greater plenty then another. And 
this I have experimented in a dark Room by illuminating those 
bodies with uncompounded light of divers colours. For by that 
means any body may be made to appear of any colour. "They have 
there no appropriate colour, but ever appear of the colour of the 
light east upon them, but yet with this difference, that they are 
most brisk aud vivid in the light of their own day-light colour. 
Minium appeareth there of any colour indifferently, with which 
"tis illustrated, but yet most luminous in red, and so Bise appeareth 
indifferently of any colour with which 'tis illustrated, but yet most 
luminous in blew. And therefore minium reflecfeth Rays of any 
colour, but most copiously those indued with red ; and consequently 
when illustrated with day-light, that is with all sorts of Rays pro- 
miscuously blended, those qualified with red shall abound most in 
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the reflected light, and by their prevalence cause it to appear of 
that colour. And for the same reason Bise, reflecting blew most 
copiously, shall appear blew by the excess of those Rays in its 
rcilected light ; and the like of other bodies. And that this is the 
intire and adequate cause of their colours, is manifest, because they 
have no power to change or alter the colours of any sort of Rays 
ineident apart, but put on all colours indifferently, with which 
they are inlightened. 


“ Reviewing what I have written, I see the discourse it self will 
lead to divers Experiments sufficient for its examination: And 
therefore I shall not trouble you further, than to describe one of 
those, whieh I have already insinuated. 

‘In a darkened Room make a hole in the shut of a window, 
whose diameter may conveniently be about a third part of an inch, 
to admit a convenient quantity of the Suns light: And there place 
a clear and colourless Prisme, to refract the entring light towards 
the further part of the Room, which, as I said, will thereby be 
diffused into an oblong coloured Image. Then place a Lens of 
about three foot radius (suppose a broad Object-glass of a three foot 
Telescope), at the distance of about four or five foot from thence, 
through which all those colours may at once be transmitted, and 
made by its Refraction to convene at a further distance of about 
ten or twelve feet. If at that distance you intercept this light 
with a sheet of white paper, you will see the colours converted into 
whiteness again by betng mingled. 

** But it is requisite, that the Prisme and Lens be placed steddy, 
and that the paper, on which the colours are cast be moved to and 
fro; for, by such motion, you will not only find, at what distance 
the whiteness is most perfect but also see, how the colours gradually 
convene, and vanish into whiteness, and afterwards having crossed 
one another in that place where they compound Whiteness, are 
again dissipated and severed, and in an inverted order retain the 
same colours, which they had before they entered the composition. 
You may also see, that, if any of the Colours at the Zens be inter- 
cepted, the Whiteness will be changed into the other colours, And 
therefore, that the composition of whiteness be perfect, care must 
be taken, that none of the colours fall besides the Zens.” 

And he concludes his communication with the words— 

‘‘ This, I conceive, is enough for an Introduction to Experi- 
ments of this kind: which if any of the R. Society shall be so 
curious as to prosecute, 1 should be very glad to be informed with 
what success: That, if any thing seem to be defective, or to thwart 
this relation, I may have an opportunity of giving further direction 
about it, or of acknowledging my errors, if I have committed any.” 


The publication of these discoveries led to a series of 
controversies which lasted for several years, in which 
Newton had to contend with the eminent English natural 
philosopher Hooke, Lucas, mathematical professor at 
Liége, Linus, a physician in Liége, and many others. 
Some of his opponents denied the truth of his experiments, 
refusing to believe in the existence of the spectrum. 
Others criticized the experiments, saying that the length 
of the spectrum was never more than three and a half 
times the breadth, whereas Newton found it to be five 
times the breadth. It appears that Newton made the 
mistake of supposing that all prisms would give a spectrum 
of exactly the same length ; the objections of his opponents 
led him to measure carefully the lengths of spectra formed 
by prisms of different angles and of different refractive 
indices; and it seems strange that he was not led thereby 
to the discovery of the different dispersive powers of 
different refractive substances. 

Newton carried on the discussion with the objectors 
with great courtesy and patience, but the amount of pain 
which these perpetual discussions gave to his sensitive 
mind may be estimated from the fact of his writing on 
November 18, 1676, to Oldenburg :-— 

‘“ I promised to send you an answer to Mr Lucas this next 
Tuesday, but I find 1 shall scarce finish what I have designed, so 
as to get a copy taken of it by that time, and therefore I beg your 
patience a week longer. I see I have made myself a slave to 
philosophy, but if I get free of Mr Lucas's business, I will 
resolutely bid adieu to it eternally, excepting what I do for my 
private satisfaction, or leave to come out after me; for J see a man 
must either resolve to put out nothing new, or to become a slave 
to defend it." 

It was a fortunate circumstance that these disputes did 
not so thoroughly damp Newton's ardour as he at the time 
felt they would. He subsequently published ma `y papers 
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in the Philosophical Transactions on various parts of the 
science of optics, and, although some of his views have 
been found to be erroneous, and are now almost universally 
rejected, his investigations led to discoveries which are of 
permanent value. He succeeded in explaining the colour 
of thin and of thick plates, and the inflexion of light, and 
he wrote on double refraction, polarization, and binocular 
vision. He also invented a reflecting sextant for observ- 
ing the distance between the moon and the fixed stars,— 
the same in every essential as the instrument which is 
still in everyday use at sea under the name of Hadley's 
quadrant. This discovery was communicated by him to 
Dr Halley in 1700, but was not published, or communi- 
.cated to the Royal Society, till after Newton's death, when 
.& description of it was found among his papers. 

In March 1673 we find Newton taking a somewhat pro- 
minent part in a dispute in the university. The public 
oratorship fell vacant, and a contest arose between the 
heads of the colleges and the members of the senate of the 
university as to the mode of electing to the office. The 
heads claimed the right of nominating two persons, one of 
whom was to be elected by the senate. The senate on 
the other hand insisted that the proper mode was by an 
open election. The duke of Buckingham, who was the 
chancellor of the university, endeavoured to effect a com- 
promise between the contending parties. He suggested an 
expedient which, he says, *I hope may for the present 
satisfy both sides. I propose that the heads may for this 
time nominate and the body comply, yet interposing (if 
they.think fit) a protestation concerning their plea that 
this election may not hereafter pass for a decisive pre- 
-cedent in prejudice of their claim,” and, * whereas I under- 
stand that the whole university has chiefly consideration 
for Dr Paman of St John’s and Mr Craven of Trinity 
College, I do recommend them both to be nominated. 
For it is very reasonable that in this nomination, before 
the difference be determined between you, the heads should 
have regard to the inclination of the body, especially 
‘seeing you all agree in two men that are very worthy, and 
very fit for the place.” The heads, notwithstanding this 
reasonable and conciliatory suggestion of the chancellor, 
nominated Dr Paman and Mr Ralph Sanderson of St 
John’s, and the next day one hundred and twenty-one 
members of the senate recorded their votes for Craven and 
ninety-eight for Paman. On the morning of the election 
a protest in which Newton’s name appeared was read, and 
entered in the Regent House. But the vice-chancellor 
admitted Paman the same morning, and so ended the first 
contest of a non-scientific character in which we find 
Newton taking part. 

On March 8, 1673, Newton wrote to Oldenburg, the 
-secretary of the Royal Society :— 

** Sir, I desire that you will procure that I may be put out from 
being any longer Fellow of the Royal Society: for though I honour 
that body, yet sinee I see I shall neither profit them, nor (by 


reason of this distanee) ean partake of the advantage of their 
assemblies, I desire to withdraw." 


Oldenburg must have replied to this by an offer to apply 
to the Society to excuse Newton the weekly payments, as 
ina letter of Newton's to Oldenburg, dated June 23, 1673, 
he says, “ For your proffer about my quarterly payments, 
I thank you, but I would not have you trouble yourself 
to get them excused, if you have not done it already." 
Nothing further seems to have been done in the matter 
until January 28, 1675, when Oldenburg informed “ the 
Society that Mr Newton is now in such circumstances that 
he desires to be excused from the weckly payments.” 
Upon this *it was agreed to by the council that he be 
-dispensed with, as several others are.” Very soon after 
this—that is, on February 18, 1675—Newton was formally 
admitted into the Society. The most probable explanation 
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of the cause why Newton wished to be excused from these 
payments is to be found in the fact that, as he was not in 
holy orders, his fellowship at Trinity College would lapse 
in the autumn of 1675. Itis true that the loss to his 
income which this would have caused was obviated by a 
patent from the crown in April 1675, allowing him as 
Lucasian professor to retain his fellowship without the 
obligation of taking holy orders. This must have relieved 
Newton's mind from a great deal of anxiety about 
pecuniary matters, as we find him so soon after this event 


as November 1676 subscribing £40 towards the building 


of the new library of Trinity College. 

It is supposed that it was at Woolsthorpe in the 
summer of 1666 that Newton's thoughts were directed to 
the subject of gravity. Voltaire is the authority for the 
well-known anecdote about the apple. He had his infor- 
mation from Newton's favourite niece Catharine Barton, 
who married Conduitt, a fellow of the Royal Society, and 
one of Newton's intimate friends. How much truth there 
isin whatis a plausible and a favourite story can never 
be known, but it is certain that tradition marked a tree 
as that from which the apple fell, till 1820, when, owing 
to decay, the tree was cut down and its wood carefully 
preserved. 

Kepler had proved by an elaborate series of measure- 
ments that each planet revolves in an elliptical orbit round 
the sun, whose centre occupies one of the foci of the orbit, 
that the radius vector of each planet drawn from the sun 
describes equal areas in equal times, and that the squares 
of the periodic times of the planets are in the same pro- 
portion as the cubes of their mean distances from the sun. 
The fact that heavy bodies have always a tendency to fall 
to the earth, no matter at what height they are placed 
above the earth's surface, seems to have led Newton to 
conjecture that it was possible that the same tendency to 
fall to the earth was the cause by which the moon was 
retained in its orbit round the earth. Newton, by calcu- 
lating from Kepler's laws, and supposing the orbits of the 
planets to be circles round the sun in the centre, had 
already proved that the force of the sun acting upon the 
different planets must vary as the inverse square of the 
distances of the planets from the sun. He therefore was 
led to inquire whether, if the earth's attraction extended 
to the moon, the force at that distance would be of the 
exact magnitude necessary to retain the moon in its orbit. 
He found that the moon by her motion in her orbit was 
deflected from the tangent in every minute of time through 
a space of thirteen feet. But by observing the distance 
through which a body would fall in one second of time at 
the earth's surface, and by calculating from that on the 
supposition of the force diminishing in the ratio of the 
inverse square of the distance, he found that the earth's 
attraction at the distance of the moon would draw a body 
through 15 feet in one minute. A less careful calculator 
might have been satisfied with the close approximation of 
these two results; but Newton, on the contrary, regarded 
the discrepancy between the results as a proof of the 
inaccuracy of his conjecture, and “laid aside at that time 
any further thoughts of this matter." The idea thus laid 
aside was not finally condemned. In 1679 a controversy 
between Hooke and Newton, about the form of the path 
of a body falling from a height, taking the motion of the 
earth round its axis into consideration, led Newton again 
to revert to his former conjectures on the moon. The 
measure of the earth, which had hitherto been accepted by 
geographers and navigators, was based on the very rough 
estimate that the length of a degree of latitude of the 
earth's surface measured along a meridian was 60 miles. 
More accurate estimates had been made by Norwood and 
Snell, and more recently by Picard. At a meeting of 
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the Royal Society on January 11, 1672, Oldenburg the 
secretary read a letter from Paris describing the method 
followed by Picard in measuring a degree, and specifically 
stating the precise length that he calculated it to be. 
It is probable that Newton had become acquainted with 
this measurement of Picard’s, and that he was therefore 
led to make use of it when his thoughts were redirected 
to the subject. This estimate of the earth’s magnitude, 
giving 69-1 miles to one degree, made the two results, the 
discrepancy between which Newton had regarded as a 
disproof of his conjecture, to agree so exactly that he 
now regarded his conjecture as fully established. 

In January 1684 Sir Christopher Wren, Halley, and 
Hooke were led to discuss the law of gravity, and, although 
probably they all agreed in the truth of the law of the 
inverse square, yet this truth was not looked upon as 
established. It appears that Hooke professed to have a 
solution of the problem of the path of a body moving round 
a centre of force attracting as the inverse square of the 
distance ; but Halley, finding, after a delay of some months, 
that Hooke “had not been so good as his word ” in showing 
his solution to Wren, started in the month of August 
1684 for Cambridge to consult Newton on the subject. 
Without mentioning the speculations which had been made, 
he went straight to the point and asked Newton what would 
be the curve described by a planet round the sun on the 
assumption that the sun's force diminished as the square of 
the distance. Newton replied promptly, “an ellipse,” and on 
being questioned by Halley as to the reason for his answer 
he replied, “ Why, I have calculated it." He could not, 
however, put his hand upon his calculation, but he promised 
to send it to Halley. After the latter had left Cambridge, 
Newton set to work to reproduce the calculation. After 
making a mistake and producing a different result he 
corrected his work and obtained his former result. 

In the following November Newton redeemed his promise 
to Halley by sending him, by the hand of Mr Paget, one 
of the fellows of his own college, and at that time mathe- 
matical master of Christ’s Hospital, a copy of his demon- 
stration ; and very soon afterwards Halley paid another 
visit to Cambridge to confer with Newton about the 
problem ; and on his return to London on December 10, 
1684, he informed the Royal Society “that he had lately 
seen Mr Newton at Cambridge, who had showed him a 
curious treatise De Motu,” which at Halley’s desire he 
promised to send to the Society to be entered upon their 
register. ** Mr Halley was desired to put Mr Newton in 
mind of his promise for the securing this invention to 
himself, till such time as he could be at leisure to publish 
it," and Paget was desired to join with Halley in urging 
Newton to do so. Newton was not slow in responding to 
the wish of the Society. By the middle of February he 
had sent his paper to Aston, one of the secretaries of the 
Society, and in a letter to Aston dated February 23, 1685, 
we find Newton thanking him for “having entered on the 
register his notions about motion.” Newton adds, “I 
designed them for you before now, but the examining 
several things has taken a greater part of my time than I 
expected, and a great deal of it to no purpose. And now 
lam to go to Lincolnshire for a month or six weeks. 
Afterwards I intend to finish it as soon as I can con- 
veniently." This treatise De Motu was the germ of the 
Principia, and was obviously meant to be a short account 
of what that work was intended to embrace. It occupies 
twenty-four octavo pages, and consists of four theorems and 
seven problems, some of which are identical with some of 
the most important propositions of the second and third 
sections of the first book of the Principia. 

The years 1685 and 1686 will ever be memorable in the 
history of science. It was in them that Newton composed 
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almost the whole of his great work. During this period 
Newton had a very extensive correspondence with 
Flamsteed, who was then the astronomer-royal. Many 
of the letters are lost, but it is clear from one of Newton’s, 
dated September 19, 1685, that he had received many 
useful communications from Flamsteed, and especially 
regarding Saturn, “whose orbit, as defined by Kepler,” 
Newton “found too little for the sesquialterate propor- 
tions." In the other letters written in 1685 and 1686 he 
applies to Flaimnsteed for information respecting the orbits 
of the satellites of Jupiter and Saturn, respecting the rise 
and fall of the spring and neap tides at the solstices and 
the equinoxes, respecting the flattening of Jupiter at the 
poles (which, if certain, he says, would conduce much to the 
stating the reasons of the precession of the equinoxes), and 
respecting the difference between the observed places of 
Saturn and those computed from Kepler's tables about the 
time of his conjunction with Jupiter. On this last point 
the information supplied by Flamsteed was peculiarly 
gratifying to Newton ; and it is obvious from thelanguage 
of this part of his letter that he had still doubts of 
the universal application of the sesquialteral proportion. 
“Your information,” he says, “about the errors of Kepler's 
tables for Jupiter and Saturn has eased me of several 
scruples. I was apt to suspect there might be some cause 
or other unknown to me which might disturb the sesqui- 
alteral proportions, for the influences of the planets one 
upon another seemed not great enough, though I imagined 
Jupiter’s influence greater than your numbers determine 
it. It would add to my satisfaction if you would be 
pleased to let me know the long diameters of the orbits of 
Jupiter and Saturn, assigned by yourself and Mr Halley in 
your new tables, that I may see how the sesquialteral 
proportion fills the heavens, together with another small 
proportion which must be allowed for.” 

Upon Newton’s return from Lincolnshire in the begin- 
ning of April 1685, he seems to have devoted himself to the 
preparation of his work. In the spring he had determined 
the attractions of masses, and thus completed the law of 
universal gravitation. In the summer he had finished the 
second book of the Principia, the first book being the 
treatise De Motu, which he had enlarged and completed. 
Excepting in the correspondence with Flamsteed, to which 
we have already referred, we hear nothing more of the 
preparation of the Principia until April 21, 1686, when 
Halley read to the Royal Society his Discourse concerning 
Gravity and its Properties, in which he states “that his 
worthy countryman Mr Isaac Newton has an incomparable 
treatise of motion almost ready for the press,” and that 
the law of the inverse square “is the principle on which 
Mr Newton has made out all the phenomena of the 
celestial motions so easily and naturally, that its truth is 
past dispute.” The intelligence thus given by Halley was 
speedily confirmed. At the very next meeting of the 
Society, on April 28, ** Dr Vincent presented to the Society 
a manuscript treatise entitled Philosophix Naturalis 
Principia Mathematica, and dedicated to the Society by 
Mr Isaac Newton.” Although this manuscript contained 
only the first book, yet such was the confidence the Society 
placed in the author that an order was given “that a 
letter of thanks be written to Mr Newton; and that the 
printing of his book be referred to the consideration of the 
council ; and that in the meantime the book be put into 
the hands of Mr Halley, to make a report thereof to the 
council.” Although there could be no doubt as to the 
intention of this report, yet no step was taken towards 
the publication of the work. At the next meeting of the 
Society, on May 19, some dissatisfaction seems to have been 
expressed at the delay, as it was ordered “that Mr 
Newton’s work should be printed forthwith in quarto, and 
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that a letter should be written to him to signify the Society's 
resolutions, and to desire his opinion as to the print, volume, 
cuts, and so forth." "Three days afterwards, namely, on 
May 22, Halley communicated the resolution to Newton, and 
stated to him that the printing was to be at the charge of 
the Society. At the next meeting of the council, on June 
2, it was again ordered “that Mr Newton’s book be printed,” 
but, instead of sanctioning the resolution of the general 
meeting to print it at their charge, they added “that Mr 
Halley undertake the business of looking after it, and 
printing it at his own charge, which he engaged to do." 

In order to explain to Newton the cause of the delay, 
Halley in his letter of May 22 alleges tnat it arose from 
* the president's attendance on the king, and the absence 
of the vice-presidents, whom the good weather had drawn 
out of town"; but there is reason to believe that this was 
not the true cause, and that the unwillingness of the 
council to undertake the publication arose from the state 
of the finances of the Society. Halley certainly deserves 
the gratitude of posterity for undertaking the publication 
of the work ata very considerable pecuniary risk to him- 
self. Halley in his letter to Newton of May 22, found it 
necessary to inform him of Hooke's conduct when the 
manuscript of the Principia was presented to the Society. 
Sir John Hoskyns was in the chair when Dr Vincent 
presented the manuscript, and passed a high encomium 
on the novelty and dignity of the subject. Hooke was 
offended because Sir John did not mention what he had 
told him of his own discovery. Halley only communicated 
to Newton the fact “that Hooke had some pretensions to 
the invention of the rule for the decrease of gravity being 
reciprocally as the squares of the distances from the centre,” 
acknowledging at the same time that, though Newton had 
the notion from him, “yet the demonstration of the curves 
generated thereby belonged wholly to Newton.” “How 
much of this,” Halley adds, “is so, you know best, so like- 
wise what you have to do in this matter ; only Mr Hooke 
seems to expect you should make some mention of him in 
the preface, which ’tis possible you may see reason to 
prefix. I must beg your pardon that "tis I that send you 
this ungrateful account ; but I thought it my duty to let 
you know it, so that you might act accordingly, being in 
myself fully satisfied that nothing but the greatest candour 
imaginable is to be expected from a person who has of all 
men the least need to borrow reputation.” 

In thus appealing to Newton’s candour, Halley obviously 
wished that some acknowledgment of Hooke should be 
made. He knew indeed, that before Newton had announced 
the inverse law Hooke and Wren and himself had spoken 
of it and discussed it, and therefore justice demanded that, 
though none of them had given a demonstration of the 
law, Hooke especially should receive credit for having 
maintained it as a truth of which he was seeking the 
demonstration. On June 20, 1686, Newton wrote to 
Halley the following letter :— 


*Sir,—In order to let yon know the case between Mr Hooke 
and me, I give you an account of what passed between us in our 
letters, so far as I could remember ; for ’tis long since they were 
writ, and I do not know that I have seen them since. I am almost 
confident by cireumstanoes, that Sir Chr. Wren knew the duplicate 
proportion when I gave him a visit ; and then Mr Hooke (by his 
book Cometa written afterwards) will prove the last of us three 
that knew it. T intended in this letter to let you understand the 
case fully; but it being a frivolous business, I shall content myself 
to give you the heads of it in short, viz., that I never extended 
the duplicate proportion lower than to the superficies of the earth, 
and before a certain demonstration I found the last year, have 
suspected it did not reach accurately enough down so low; and 
therefore in the doctrine of projectiles never used it nor considered 
the motions of the heavens; and consequently Mr Hooke could not 
from my letters, which were about projectiles and the regions 
descending hence to the centre, conclude me ignorant of the theory 
of the heavens. That what he told me of the duplicate proportion 
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was erroneous, namely, that it reached down from hence to the 
centre of the earth. 

** That it is not candid to require me now to confess myself, in 
print, then ignorant of the duplicate proportion in the heavens; 
for no other reason, but because he boit told it me in the case of 
projectiles, and so upon mistaken grounds accused me of that 
ignorance. That in my answer to his first letter Y refused his 
correspondence, told him I had laid philosophy aside, sent him 
only the experiment of projectiles (rather shortly hinted than 
carefully described), in compliment to sweeten my answer, expected 
to hear no further from him; could searce persuade myself to 
answer his second letter ; did not answer his third, was upon other 
things; thought no further of philosophieal matters than his letters. 
put me upon it, and therefore may be allowed not to have had my 
thoughts of that kind about me so well at that time. That by the 
same reason he concludes me then ignorant of the rest of the 
duplicate proportion, he may as well conclude me ignorant of the 
rest of that theory I had read before in his books. That in one of 
my papers writ (1 cannot say in what year, but I am sure some 
time before I had any correspondence with Mr Oldenburg, and 
that ’s) above fifteen years ago, the proportion of the forces of the 
planets from the sun, reciprocally duplicate of their distances from 
him, is expressed, and the proportion of our gravity to the moon's 
conatus recedendi a centro terre is calculated, though not accurately 
enough. That when Hugenius put out his Horol. Oscil., a copy 
being presented to me, in my letter of thanks to him I gave 
those rules in the end thereof a particular commendation for their 
usefulness in Philosophy, and ie out of my aforesaid paper an 
instance of their usefulness, in comparing the forces of the moon 
from the earth, and earth from the sun ; in determining a problem 
about the moon’s phase, and putting a limit to the sun's parallax, 
which shews that I had then my eye upon comparing the forces of 
the planets arising from their circular motion, and understood it; 
so that a while after, when Mr Hooke propounded the problem 
solemnly, in the end of his attempt to prove the motion of the 
earth, if I had not known the duplicate proportion before, I could 
not but have found it now. Between ten and eleven years ago 
there was an hypothesis of mine registered in your books, wherein 
I hinted a cause of gravity towards the earth, sun, and planets, 
with the dependence of the celestial motions thereon ; in which the 
proportion of the decrease of gravity from the superficies of the 
planet (though for brevity's sake not there expressed) can be no 
other than reeiprocally duplicate of the distanee from the centre. 
And I hope I shall not be urged to declare, in print, that I under- 
stood not the obvious mathematical condition of my own hypo- 
thesis. But grant I received it afterwards from Mr Hooke, yet 
have I as great a right to it as to theellipsis. For as Kepler knew 
the orb to be not eircular but oval, and guessed it to be elliptical, 
so Mr Hooke, without knowing what I have found out since his 
letters to me, can know no more, but that the proportion was. 
duplicate quam proximé at great distances from the centre, and 
only guessed it to be so accurately, and guessed amiss in extending 
that proportion down to the very centre, whereas Kepler guessed 
right at the ellipsis. And so Mr Hookc found less of the proportion 
than Kepler of the ellipsis. 

** There is so strong an objection against the accurateness of this. 
proportion, that without my demonstrations, to which Mr Hooke 
is yet a stranger, it cannot be believed by a judicious philosopher 
to beany where accurate. And so, in stating this business, I do 
pretend to have done as much for the proportion as for the ellipsis, 
and to have as much right to the one from Mr Hooke and all men, 
as to tlie other from Kepler; and therefore on this account also he 
must at least moderate his pretences. 

** The proof you sent me I like very well I designed the whole 
to consist of three books; the second was finished last summer being 
short, and only wants transcribing, and drawing the euts fairly. 
Some new propositions I have since thought on, which I can as 
well let alone. The third wants the theory of comets. In autumn 
last I spent two months in calculations to no purpose for want of a. 
good method, which made me afterwards return to the first book, 
and enlarge it with divers propositions, some relating to comets, 
others to other things, found out last winter. The third I now 
design to suppress. Philosophy is such an impertinently litigious. 
lady, that a man has as good be engaged in lawsuits, as have to do 
with her. I found it so formerly, and now I am no sooner come 
near her again, but she gives me warning. The two first books, 
without the third, will not so well bear the title of Philosophie 
Naturalis Principia Mathematica ; and therefore I had altered it 
to this, De Motu Corporum libri duo. i | 

** But, upon second thoughts, I retain the former title. “Twill 
help the sale of the book, which I ought not to diminish now 'tis 
yours. The articles are, with the largest, to be called by that 
name; if you please you may change the word to sections, though 
it be not material In the first page, I have struck out the words 
‘uti posthac docebitur, as referring to the third book; which is 
allat present, from your affectionate friend, and humble servant, 

‘Is. NEWTON." 
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On June 29, 1686, Halley wrote to Newton:—“T am 
heartily sorry that in this matter, wherein all mankind 
ought to acknowledge their obligations to you, you should 
meet with anything that should give you unquiet"; and 
then, after an account of Hooke's claim to the discovery 
as made at a meeting of the Royal Society, in which he 
says, “As to the manner of Mr Hooke's claiming the 
discovery, I fear it has been represented in worse colours 
than it ought; for he neither made public application to 
the Society for justice, nor pretended you had all from 
him,” he concludes :— 


** But I found that they were all of opinion that nothing thereof 
appearing in print, nor on the books of the Society, you ought to 
be considered as the inventor. And if in truth he knew it before 
you, he ought not to blame any but himself for having taken no 
more care to secure a discovery, which he puts so much value on. 
What application he has made in private, I know not; but I am 
sure that the Society have a very great satisfaction, in the honour 
you do them, by the dedication of so worthy a treatise. Sir, I 
must now again beg you, not to let your resentments run so high, 
as to deprive us of your third book, whereiu the application of your 
mathematical doctrine to the theory of comets and several curious 
experiments, which, as I guess by what you write, ought to com- 
pose it, will undoubtedly render it acceptable to those, who will call 
themselves Philosophers without Mathematics, which are much 
the greater number. Now you approve of the character and paper, 
I will push on the edition vigorously. I have sometimes had 
thoughts of having the cuts neatly done in wood, so as to stand in 
the page with the demonstrations. Itwill be more convenient, and 
not much more charge. If it please you to have it so, I will try 
how well it can be done; otherwise I will have them in somewhat 
a larger size than those you have sent up.—I am, Sir, your most 
affectionate humble servant, E. HALLEY.” 


On June 30, 1686, the president was desired by the 
council to license Mr Newton’s book, entitled Philosophiz 
Naturalis Principia Mathematica. 

On July 14, 1686, Newton wrote to Halley approving 
of his proposal to introduce woodcuts among the letter- 
press, stating clearly the different things which he had 
from Hooke, and adding, ** And now having sincerely told 
you the case between Mr Hooke and me, I hope I shall be 
free for the future from the prejudice of his letters. I 
have considered how best to compose the present dispute, 
and I think it may be done by the inclosed scholium to the 
fourth proposition.” This scholium was—‘ The inverse 
law of gravity holds in all the celestial motions, as was 
discovered also independently by my countrymen Wren, 
Hooke, and Halley.” After this letter of Newton’s the 
printing of the Principia was commenced, and went on 
with considerable regularity. The second book, though 
ready for the press in the autumn of 1686, was not sent to 
the printers until March 1687. The third book was 
presented to the Society on April 6, 1687, and the whole 
work published about midsummer in that year. It was 
dedicated to the Royal Society, and to it was prefixed a 
set of Latin hexameters addressed by Halley to the author. 
The work, as might have been expected, caused a great 
. deal of excitement throughout Europe, and the whole of 
the impression was very soon sold. In 1691 a copy of the 
Principia was hardly to be procured. 

While Newton was writing the second and third books 
of the Principia, à very important event occurred at 
Cambridge which had the effect of bringing him before the 
public in a new light. James II. had already, in 1686, 
in open violation of the law, conferred the deanery of 
Christ Church at Oxford on John Massey, a person whose 
sole qualification was that he was a member of the Church 
of Rome; and the king had boasted to the pope’s legate 
that “what he had done at Oxford would very soon be 
done at Cambridge.” In accordance with this boast, in 
February 1687, he issued a mandate directing that Father 
Alban Francis, a Benedictine monk, should be admitted a 
master of arts of the university of Cambridge, without 
taking the oaths of allegiance and supremacy. Upon 
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receiving the mandamus Dr Pechell, the master of 
Magdalene College, who was vice-chancellor, sent a 
messenger to the duke of Albemarle, the chancellor, to 
request him to get the mandamus recalled; and the 
registrary and the bedells waited upon Francis to offer 
him instant admission to the degree if only he would take 
the necessary oaths. Both the king and the monk were 
inexorable. The court and the university were thus placed 
in open collision. A menacing letter was despatched 
by Sunderland to shake the firmness of the university ; 
but, though humble and respectful explanations were 
returned, the university showed no sign of compliance, 
nor even of a desire to suggest a compromise. In conse- 
quence the vice-chancellor and deputies from the senate 
were summoned to appear before the High Commission 
Court at Westminister. Newton was one of the eight 
deputies appointed by the senate for this purpose. The 
deputies, before starting for London, held a meeting to 
prepare their case for the court. A compromise which 
was put forward by one of them was stoutly and success- 
fully resisted by Newton, and on April 21 the deputation, 
with their case carefully prepared, appeared before the 
court. Jeffreys presided at the board. The deputation 
appeared as a matter of course before the commissioners, 
and were dismissed. On April 27 they gave in their plea. 
On May 7 it was discussed, and feebly defended by the 
vice-chancellor. The deputies maintained that in the late 
reign several royal mandates had been withdrawn, and that 
no degree had ever been conferred without the oaths having 
been previously taken. Jeffreys spoke with his accus- 
tomed insolence to the vice-chancellor, silenced the other 
deputies when they offered to speak, and ordered them out 
of court. When recalled the deputies were reprimanded, 
and Pechell was deprived of his office as vice-chancellor, 
and of his emoluments as master of Magdalene. From 
the precincts of the High Commission Court Newton 
returned to Trinity College to complete the Principia. 

At the time when Newton was writing the latter part 
of this great work, he had an extensive correspondence 
with Halley, a very great part of which is extant. The fol- 
lowing letter from Halley, dated London, July 5, 1687, 
announcing the completion of the Principia, is of peculiar 
interest :— 

‘I have at length brought your book to an end, and hope it will 
please you. The last errata came just in time to be inserted. I 
will present from you the book you desire to the Royal Society, 
Mr Boyle, Mr Paget, Mr Flamsteed, and if there be any else in 
town that you design to gratify that way; and I have sent you to 
bestow on your friends in the University 20 copies, which I entreat 
you to accept. In the same parcel you will receive 40 more, which 
having no acquaintance in Cambridge, I must entreat you to put 
into the hands of one or more of your ablest booksellers to dispose 
of them. I intend the price of them, bound in calves’ leather, 
and lettered, to be 9 shillings here. Those I send you I value in 
quires at 6 shillings, to take my money as they are sold, or at 5sb- 
for ready, or else at some short time; for I am satistied there is no 
dealing in books without interesting the booksellers; and I am 
contented to let them go halves with me, rather than have your 
excellent work smothered by their combinations. I hope you will 
not repent you of the pains you have taken in so laudable a piece, 
so much to your own and the nation’s credit, but rather, after 
you shall have a little diverted yourself with other studies, that 
you will resume those contemplations wherein you had so great suc- 
cess, and attempt the perfection of the lunar theory, which will be of 
prodigious use in navigation, as well as of profound and public 
speculation. Sir, I shall be glad to hear that you have received the 
books, and to know what farther presents you wish in town, which 
shall be accordingly done. You will receive a box from me on 
Thursday next by the waggon, that starts from town to-morrow.” 

In 1692 and 1693 Newton seems to have had a serious 
illness, the nature of which has in late years given rise to 
very considerable dispute. In a letter dated September 
13, 1693, addressed to Mr Pepys, he writes:— 

“Some time after Mr Millington had delivered your message, he 
pressed me to see you the next time I went to London, I was 
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averse, but upon his pressing eonsented, before I considered what 
I did, for I am extremely troubled at the embroilment I am in, 
and have neither ate nor slept well this twelvemonth, nor have my 
former consistency of mind. I never designed to get any thing by 
your interest, nor by King James's favour, but am now sensible 
that I must withdraw from your acquaintance, and see neither you 
nor the rest of my friends any more, if I may but have them 
quietly. I beg your pardon for saying I would see you again, and 
rest your most humble and obedient servant.” a 

And in a letter written to Locke in reply to one of his 
about the second edition of his book. and dated October 


15, 1693, Newton wrote:— 

‘t The last winter, by sleeping too often by my fire, I got an ill 
habit of sleeping; and a distemper, which this summer has been 
epidemical, pnt me farther out of order, so that when I wrote to 
you, I had not slept an hour a night for a fortnight together, and 
for five days together not a wink. I remember I wrote to you, but 
what I said of your book I remember not. If you please to send 
me a transcript of that passage, I will give you an account of it if 
I can." 

These letters of Newton are sufficient evidence that he 
must have been for a very considerable time seriously 
unwell. The loss of sleep to a person of Newton's 
temperament, whose mind was never at rest, and at times 
so wholly engrossed in his scientific pursuits that he even 
neglected to take food, must necessarily have led to a very 
great deal of nervous excitability. It is not astonishing 
that rumours got abroad that there was a danger of his 
mind giving way, or, according to a report which was 
believed at the time, that it had actually done so. Mr 
Pepys must have heard such rumours, as in a letter to his 
friend Mr Millington, the tutor of Magdalene College at 
Cambridge, dated September 26, 1693, he wrote :— 

** I must acknowledge myself not at the ease I would be glad to 
be at in reference to excellent Mr Newton; concerning whom 
(methinks) your answer labours under the same kind of restraint 
which (to tell E the truth) my asking did. For I was loth at 
first dash to tell you that I had lately received a letter from him so 
surprising to me for the inconsistency of every part of it, as to be 
put into great disorder by it, from the concernment I have for him, 
lest it should arise from that which of all mankind I should least 
dread from him and most lament for, —I mean a discomposure in 
head, or mind, or both. Let me, therefore, beg you, Sir, having 
now told you the true ground of the trouble I lately gave you, to 
let me know the very truth of the matter, as far at least as comes 
within your knowledge. For I own too great an esteem for Mr 
Newton, as for a publie good, to be able to let any doubt in me of 


this kind concerning him lie a moment uncleared, where I ean 
have any hopes of helping it." : 


On September 30, 1693, Mr Millington wrote to Mr 
Pepys that he had been to look for Newton some time 
before, but that “he was out of town, and since,” he says, 

‘I have not seen him, till upon the 28th I met him at Hunting- 
don, where, upon his own aeeord, and before I had time to ask him 
any question, he told me that he had writt to you a very odd 
letter, at which he was much concerned: added, that it was in a 
distemper that much seized his head, and that kept him awake for 
above five nights together, which upon occasion he desired I would 
represent to you, and beg your pardon, he being very much 
ashamed he should be so rude to a person for whom he hath so 
great an honour. He is now very well, and though I fear he is 
under some small degree of melancholy, yet I think there is no 
reason to suspect it hath at all touched his understanding, and I 
hope never will; and so I am sure all ought to wish that love 
learning or the honour of our nation, which it is a sign how much 
it is looked after, when such a person as Mr Newton lyes so 
neglected by those in power. And thus, honoured Sir, I have 
made you acquainted with all I know of the cause of such inconsist- 
encys in the letter of so excellent a person; and I hope it will 
remove the doubts and fears you are, with so much compassion and 
publiekness of spirit, pleased to entertain about Mr Newton, but 
if I should have been wanting in any thing tending to the more 
full satisfaction, I shall, upon the least notice, endeavonr to amend 
it with all gratitude and truth." 


The illness of Newton was very much exaggerated by 
foreign contemporary writers. In a manuscript journal of 
Huygens is to be found an entry :— 

_ ‘£29 Maj. 1694.—Narravit mihi D. Colm Scotus virum celeber- 
Timum ac summum geometram Is. Neutonum in phrenesin 
incidisse abhinc anno et sex mensibus. An ex nimia studii 
assiduitate, an dolore infortunii, quod incendio laboratorium 


"T On NI 445 


chymicum et scripta quedam amiserat! Cum ad Archiepiscopum 
Cantabrigiensem venisset, ea locutum, que alienationem mentis 
iudicarent. Deinde ab amicis curam ejus susceptam, domoque elauso 
remedia volenti nolenti adhibita, quibus jam sanitatem recuperavit 
ut jam rursus librum suum Prineipiorum Philosophie Mathemati- 
corum intelligere incipiat.” 

Huygens, in a letter dated June 8, 1694, wrote to 
Leibnitz, *I do not know if you are acquainted with the 
accident which has happened to the good Mr Newton, 
namely, that he has had an attack of phrenitis, which 
lasted eighteen months, and of which they say his friends 
have cured him by means of remedies, and keeping him 
shut up." To which Leibnitz, in a letter dated June 22, 
replied, “I am very glad that I received information of the 
cure of Mr Newton at the same time that I first heard 
of his illness, which doubtless must have been very 
alarming." 

The active part which Newton had taken in defending 
the legal privileges of the university against the encroach- 
ments of the crown had probably at least equal weight 
with his scientific reputation when his friends chose him 
as a candidate for a seat in parliament as one of the repre- 
sentatives of the university. The other candidates were 
Sir Robert Sawyer and Mr Finch. Sir Robert stood at the 
head of the poll with 125 votes, Newton next with 122, 
and Mr Finch was last with 117 votes. Newton retained 
his seat only about a year, from January 1689 till the dis- 
solution of the Convention Parliament in February 1690. 
During this time Newton does not appear to have taken 
part in any of the debates in the House; but he was not 
neglectful of his duties as a member. On April 30, 1689, 
he moved for leave to bring in a Bill to settle the charters 
and privileges of the university of Cambridge, just as Sir 
Thomas Clarges did for Oxford at the same time, and he 
wrote a series of letters to Dr Lovel, the vice-chancellor of 
the university, on points which affected the interests of 
the university and its members. 

Some of the members of the university who had lately 
sworn allegiance to James had some difficulty in swearing 
allegiance to his successor. On February 12, 1689, the 
day of the coronation of Willam and Mary, Newton 
intimated to the vice-chancellor that he would soon receive 
an order to proclaim them at Cambridge. He enclosed a 
form of the proclamation, and expressed a hearty “wish 
that the university would so compose themselves as to 
perform the solemnity with a reasonable decorum." 

During his residence in London Newton had made the 
acquaintance of John Locke. Locke had taken a very 
great interest in the new theories of the Principia. He 
was one of a number of Newton's friends who began to 
be uneasy and dissatisfied at seeing the most eminent 
scientific man of his age left to depend upon the meagre 
emoluments of a college fellowship and a professorship. 

At one time Newton’s friends had nearly succeeded 
in getting him appointed provost of King's College, 
Cambridge, but the college offered a successful resistance 
on the ground that the appointment would be illegal, as 
the statutes required that the provost should be in priest’s 
orders. Charles Montague, who was afterwards earl of 
Halifax, was a fellow of Trinity College, and was a very 
intimate friend of Newton’s ; and it was on his influence 
that Newton relied in the main for promotion to some 
post of honour and emolument. His hopes, however, were 
blighted by long delay. In one of his letters to Locke at 
the beginning of the year 1692, when Montague, Lord 
Monmouth, and Locke were exerting themselves to obtain 
some appointment for him, Newton wrote that he was 
“fully convinced that Mr Montague, upon an old grudge 
which he thought had been worn out, was false to him.” 
Newton was now in his fifty-fifth year, and whilst those 
of his own standing at the university had been appointed 
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to high posts in church or state, he still remained without 
any mark of national gratitude. But this blot upon the 
English name was at last removed by Montague in 1694, 
when he was appointed chancellor of the exchequer. He 
had previously consulted Newton upon the subject of the 
recoinage, and on the opportunity occurring he appointed 
Newton to the post of warden of the mint. In a letter to 
Newton announcing the news, Montague writes :— 

“I am very glad that at last I can give you a good proof of my 
friendship, and the esteem the king has of your merits. Mr Over- 
ton, the warden of the mint, is made one of the Commissioners of 
Customs, and the king has promised me to make Mr Newton 
warden of the mint. The office is the most proper for you. "Tis 
the chief office in the mint: 'tis worth five or six hundred pounds 
per annum, and has not too much business to require more attend- 
ance than you can spare." 

This letter must have convinced Newton of the sincerity 
of Montague's good intentions towards him ; we find them 
living as friends on the most intimate terms until Halifax's 
death in 1715. 

The chemical and mathematical knowledge of Newton 
proved of great use in carrying out the recoinage. This 
was completed in about two years, and such was the zeal 
and devotion with which Newton discharged the laborious 
duties of his office that he was in 1697 appointed to the 
mastership of the mint, a post worth between £1200 and 
£1500 per annum. While he held the latter office, Newton 
drew up a very extensive table of assays of foreign coins, 
and composed an official report on the coinage. 

Up to the time of the publication of the Principia in 
1687 the method of fluxions which had been invented by 
Newton, and had been of great assistance to him in his 
mathematical investigations, was still, except to Newton 
and his friends, a secret. One of the most important 
rules of the method forms the second lemma of the second 
book of the Principia. "Though this new and powerful 
method was of great help to Newton in his work, he did 
not exhibit it in the results. He was aware that the well- 
known geometrical methods of the ancients would clothe 
his new creations in a garb which would appear less strange 
and uncouth to those not familiar with the new method. 
The Principia gives no information on the subject of the 
notation adopted in the new calculus, and it was not until 
1693 that it was communicated to the scientific world in 
the second volume of Dr Wallis's works. 

Newton’s admirers in Holland had informed Dr Wallis 
that Newton's method of fluxions passed there under the 
name of Leibnitz’s Calculus Differentialis. It was there- 
fore thought necessary that an early opportunity should 
be taken of asserting Newton's claim to be the inventor of 
the method of fluxions, and this was the reason for this 
method first appearing in Wallis’s works. A further 
account of the method was given in the first edition of 
Newton’s Optics, which appeared in 1704. To this work 
were added two treatises, entitled Z'ractatus duo de 
speciebus et magnitudine figurarum. curvilinearum, the one 
bearing the title Tractatus de Quadratura Curvarum, and 
the other Enumeratio linearum tertii ordinis. The first 
contains an explanation of the doctrine of fluxions, and of 
its application to the quadrature of curves; the second, a 
classification of seventy-two curves of the third order, with 
an account of their properties, The reason for publishing 
these two tracts in his Optics, from the subsequent 
editions of which they were omitted, is thus stated in the 
advertisement :— 

‘In a letter written to M. Leibnitz in the year 1679, and 
published by Dr Wallis, I mentioned a method by which I had 
found some general theorems about squaring curvilinear figures on 
comparing them with the conie sections, or other the simplest 
in with which they might be compared. And some years ago 


ent out a manuscript containing such theorems ; and having since 
met with some things copied out of it, I have on this occasion made 
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it public, prefixing to it an introduction, and joining a Scholium 
concerning that method. And I have joined with it another small 
tract concerning the curvilineal figures of the second kind, which 
was also written many years ago, and made known to some friends, 
who have solicited the making it public.” 

In the year 1707 Whiston published the algebraical 
lectures which Newton had delivered at Cambridge, under 
the title of Arithmetica Universalis, sive de Compositione et 
Jtesolutione Arithmetica Liber. We are not accurately 
informed how Whiston obtained possession of this work ; 
but it is stated by one of the editors of the English 
edition “that Mr Whiston, thinking it a pity that so 
noble and useful a work should be doomed to a college 
confinement, obtained leave to make it public.” It was 
soon afterwards translated into English by Mr Raphson ; 
and a second edition of it, with improvements by the 
author, was published at London in 1712, by Dr Machin, 
secretary to the Royal Society. With the view of stimu- 
lating mathematicians to write annotations on this ad- 
mirable work, the celebrated 'S Gravesande published a 
tract, entitled Specimen Commentarii in Arithmeticam 
Universalem ; and Maclaurin's Algebra seems to have been 
drawn up in consequence of this appeal. 

In mentioning the mathematical works of our author, 
we must not omit his solution of the celebrated problems 
proposed by John Bernoulli and Leibnitz. In June 1696 
Bernoulli addressed a letter to the mathematicians of 
Europe challenging them to solve two problems—(1) to 
determine the brachistochrone between two given points 
not in the same vertical line, (2) to determinea curve such 
that, if a straight line drawn through a fixed point A meet 
it in two points P, P, then AP," + AP,» will be constant. 
This challenge was first made in the Acta Lpsiensia for 
June 1696. Six months were allowed by Bernoulli for 
the solution of the problem, and in the event of none being 
sent to him he promised to publish his own. The six 
months elapsed without any solution being produced ; but 
he received a letter from Leibnitz, stating that he had 
* eut the knot of the most beautiful of these problems," 
and requesting that the period for their solution should be 
extended to Christmas next, that the French and Italian 
mathematicians might have no reason to complain of the 
shortness of the period. Bernoulli adopted the sugges- 
tion, and publicly announced the prorogation for the infor- 
mation of those who might not see the Acta Lipsiensia. 

On the 29th January 1696-97 Newton received from 
France two copies of the printed paper containing the 
problems, and on the following day he transmitted a solu- 
tion of them to Montague, then president of the Royal 
Society. He announced that the curve required in the 
first problem must be a cycloid, and he gave a method of 
determining it. He solved also the second problem, and 
he showed that by the same method other curves might be 
found which shall cut off three or more segments having 
the like properties. Solutions were also obtained from 
Leibnitz and the Marquis de L'Hópital ; and, although that 
of Newton was anonymous, yet Bernoulli recognized the 
author in his disguise; "tanquam," says he, “ex ungue 
leonem." 

In the year 1699 Newton's position as a mathematician 
and natural philosopher of the first order were recog- 
nized in à very honourable manner by the French 
Academy of Sciences. In that year the Academy was 
remodelled, and eight foreign associates were created. 
Leibnitz, Guglielmini, Hartsoeker, and Tschirnhausen were 
appointed on February 4, James Bernoulli and John 
Bernoulli on February 14, and Newton and Roemer on 
February 21. 

While Newton.held the office of warden of the mint, he 
retained his chair of mathematics at Cambridge, and dis- 
charged the duties of the post, but shortly after he was 
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promoted to the more lucrative office of master of the mint 
he appointed Whiston his deputy with “ the full profits of 
the place.” Whiston began his astronomical lectures as 
Newton’s deputy in January 1701. On December 10, 
1701, Newton resigned his professorship, thereby at the 
same time resigning his fellowship at Trinity, which he 
had held with the Lucasian professorship since 1675 by 
virtue of the royal mandate. Whiston’s claims to succeed 
Newton in the Lucasian chair were successfully supported 
by Newton himself. 

On November 26, 1701, Newton was again elected one 
of the representatives of the university in parliament, but 
he retained his seat only until the dissolution in the follow- 
ing July. Newton does not seem to have been a candidate 
at this election, but at the next dissolution in 1705 he was 
again a candidate for the representation of the university. 
He was warmly supported by the residents, but being a 
Whig in politics he was opposed by the non-residents, and 
beaten by a large majority. 

In the autumn of 1703 Lord Somers retired from the 
post of president of the Royal Society, and Newton on 
November 30, 1703, was elected to sueceed him. Newton 
was annually re-elected to this honourable post during the 
remainder of his life. He held the office in all twenty-five 
years, a period in which he has been exceeded by but one 
other president of the Royal Society, Sir Joseph Banks. 
As president Newton was brought into close connexion 
with Prince George of Denmark, the queen’s husband, 
who had been elected a fellow of the Royal Society. The 
prince had offered, on Newton’s recommendation, to be 
at the expense of printing Flamsteed’s observations, and 
especially his catalogue of the stars. It was natural that 
the queen should form a high opinion of one whose merits 
had made such a deep impression on her husband, and she 
took an early opportunity of publicly showing the respect 
she had for his genius and character. In April 1705, when 
the queen, the prince, and the court were staying at the 
royal residence at Newmarket, they paid a visit to 
Cambridge, where they were the guests of Dr Bentley, the 
master of Trinity. Her Majesty went in state to the 
Regent House, where a congregation of the senate was 
held, and a number of honorary degrees conferred. After- 
wards the queen held a court at Trinity Lodge, where 
(April 16, 1705) she conferred the order of knighthood 
upon the most distinguished of her subjects, the noblest 
knight who ever won his spurs in science, Sir Isaac 
Newton. 

As soon as the first edition of the Principia was pub- 
lished Newton began to prepare for a second edition. He 
was anxious to improve the work by additions to the 
theory of the motion of the moon and the planets. Dr 
Edleston, in his preface to Newton's correspondence with 
Cotes, justly remarks :— 

** [f Flamsteed the Astronomer-Royal had cordially cooperated 
with him in the humble capacity of an observer in the way that 
Newton pointed out and requested of him (and for his almost 
unpardonable omission to do so I know of no better apology that 
can be offered than that he did not understand the real nature and, 
consequently, the importance of theresearches in which Newton was 
engaged, his purely empirical and tabular views never having been 
replaced in his mind by a clear conception of the Principle of Uni- 
versal Gravitation), the lunar theory would, if its creator did not 
overrate his own powers, have been completely investigated, so far 
as he could do it, in the first few months of 1695, and a second 
edition of the Principia would probably have followed the execution 
of the task at no long interval." 

Newton, however, could not get the information he 
wanted from Flamsteed, and after the spring of 1696 his 
time was much occupied by his duties at the mint. 
Rumours, however, of his work, and of a new edition, 
were heard from time totime. In February 1700 Leibnitz 
writes of Newton, ** J'ai appris aussi (je ne scai où) qu'il 
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donnera encore quelque chose sur le mouvement de la lune: 
et on m’a dit aussi qu’il y aura une nouvelle édition de ses 
principes de la nature.” 

Dr Bentley, the master of Trinity College, had for a long 
time urged Newton to give his consent to the republica- 
tion of the Principia. In the middle of 1708 Newton’s 
consent was obtained, but it was not till the spring of 1709 
that he was prevailed upon to entrust the superintendence 
of it to a young mathematician of great promise, Roger 
Cotes, fellow of Trinity College, who had been recently 
appointed the first Plumian professor of astronomy and 
experimental philosophy. On May 21, 1709, after having 
been that day with Newton, Bentley announced this 
arrangement to Cotes :—‘“Sir Isaac Newton,” he said, 
“will be glad to see you in June, and then put into your 
hands one part of his book corrected for the press.” About 
the middle of July Cotes went to London, in the expecta- 
tion doubtless to bring down with him to Cambridge the 
corrected portion of the Principia. Although Cotes was 
impatient to begin his work, it was nearly the end of 
September before the corrected copy was put into his 
hands. 

During the printing of this edition a correspondence 
went on continuously between Newton and Cotes. On 
March 31, 1713, when the edition was nearly ready for 
publication, Newton wrote to Cotes :— 

“I heare that Mr Bernoulli has sent a Paper of 40 pages to be 
published in the Acta Leipsica relating to what I have written upon 
the curve Lines described by Projectiles in resisting Mediums. And 
therein he partly makes Observations upon what I have written & 
partly improves it. To prevent being blamed by him or others for 
any disingenuity in not acknowledging my oversights or slips in the 
first edition, I believe it will not be amiss to print next after the old 
Prexfatio ad Lectorem, the following account of this new Edition. 

‘< In hac secunda Principiorum Editione, multa sparsim emen- 
dantur & nonnulla adjiciuntur. In Libri primi Sect. ii. Inventio 
virium quibus corpora in Orbibus datis revolvi possint, facilior 
redditur et amplior. In Libri secundi Sect. vii. Theoria resisten- 
tie fluidorum accuratius investigatur & novis experimentis confir- 
matur. In Libro tertio Theoria Lune & Processio /Equinoctiorum 
ex Principiis suis plenius deducuntur, et Theoria Cometarum 
pluribus et accuratius computatis Orbium exemplis confirmatur. 

*** 28 Mar. 1718. LN 

** If you write any further Preface, I must not see it, for I find 
that I shall be examined about it. The cuts for y* Comet of 
1680 & 1681 are printed off and will be sent to Dr Bently this 
week by the Carrier." 

Newton's desire to have no hand in writing the preface 
seems to have proceeded from a knowledge that Cotes was 
proposing to allude to the dispute about the invention of 
fluxions.! At last, about midsummer 1713, was published 
the long and impatiently expected second edition of the 
Principia, and on July 27 Newton waited on the queen to 
present her with a copy of the new edition. 

In 1714 the question of finding the longitude at sea, 
which had been looked upon as an important one for 
several years, was brought into prominence by a petition 
presented to the House of Commons by a number of 
captains of Her Majesty's ships and merchant ships and 
of London merchants. This petition set forth “that the 
discovery of longitude is of such consequence to Great 
Britain, for safety of the navy, for merchant ships, as well 
as of improvement of trade, that for want thereof many 
ships had been retarded in their voyages, and many lost ; 
but if due encouragement were proposed by the publie for 
such as shall discover the same, some persons would offer 
themselves to prove the same before the most proper 
judges." The petition was referred to a committee of the 
House, who called witnesses. Newton appeared before 


1 For an account of the dispute concerning the rival claims of 
Newton and Leibnitz to be considered the inventor of the method ol 
fluxions or the differential calenlns, and an account of the case <i 
drawn up by a committee of the Royal Society in the Commercetwn 
Epistolicum, see INFINITESIMAL CALCULUS, vol xiii. pp. 8-10. 
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them and gave evidence. He stated that for determining 
the longitude at sea there had been several projects, true 
in theory but diffieult to execute. He mentioned four :— 
(1) by a watch to keep time exactly, (2) by the eclipses of 
Jupiter's satellites, (3) by the place of the moon, (4) by a 
new method proposed by Mr Ditton. Newton criticized 
all the methods, pointing out their weak points, and it is 
due mainly to his evidence that the committee brought in 
the report which was accepted by the House, and shortly 
afterwards was-converted into a Bill, passed both Houses, 
and received the royal assent. The report ran “that it is 
the opinion of this committee that a reward be settled by 
parliament upon such person or persons as shall discover 
a more certain and practicable method of ascertaining the 
longitude than any yet in practice; and the said reward 
be proportioned to the degree of exactness to which the 
said method shall reach." For the history of the conse- 
quences of this report we must refer to the article Navi- 
GATION, p. 258 sq. of the present volume. 

Sir Isaac Newton was a very popular visitor at the court 
of George I. The princess of Wales, afterwards Queen 
Caroline, wife of George II., took every opportunity of con- 
versing with him. Having one day been told by Sir Isaac 
that he had composed a new system of chronology while he 
was still resident at Cambridge, she requested him to give 
her a copy. He accordingly drew up an abstract of the 
system from his papers, and sent it to the princess for her 
own private use; but he afterwards allowed a copy to be 
made for the Abbé Conti on the express understanding that 
it should not be communicated to any other person. The 
abbé, however, unmindful of his promise not to divulge 
the system, lent his copy to M. Fréret, an antiquary at 
Paris, who translated it, and endeavoured to refute it. 
The translation was printed under the title Abrégé de 
Chronologie de M. le Chevallier Newton, fait par lui-inéme 
et traduit. sur le Manuscrit Anglais. Upon receiving a 
copy of this work, Sir Isaae Newton printed, in the 
Philosophical Transactions for 1725, a paper entitled 
Remarks on the observations made on a Chronological 
Index of Sir Isaac Newton, translated into French by the 
observator, and published at Paris. In these remarks Sir 
Isaac charged the abbé with a breach of promise, and gave 
a triumphant answer to the objections which Fréret had 
urged against his system. Father Souciet entered the field 
in defence of Fréret; and in consequence of this contro- 
versy Sir Isaac was induced to prepare his larger work, 
which was published in 1728, after his death, and entitled 
The Chronology of Ancient Kingdoms amended, to which is 
prefixed a short Chronicle from the First Memory of Kings 
in Europe to the Conquest of Persia by Alexander the 
Great. 

From an early period of his life Newton had paid great 
attention to theological studies, and it is well known that 
he had begun to study the subject of the prophecies before 
the year 1690. M. Biot, with a view of showing that his 
theological writings were the productions of his dotage, has 
fixed their date between 1712 and 1719. "That Newton's 
mind was even then quite clear and powerful is sufficiently 
proved by his ability to attack the most difficult mathe- 
matical problems with suecess. For it was in 1716 that 
Leibnitz, in a letter to the Abbé Conti, proposed a problem 
for solution “for the purpose of feeling the pulse of the 
English analysts." 'The problem was to find the orthogonal 
trajectories of a series of curves represented by a single 
equation. Newton received this problem about 5 o'clock 
in the afternoon as he was returning from the mint, but, 
though he was fatigued with business, he solved the 
problem the same evening. 

One of the most remarkable of Sir Isaac’s theological 
productions is his Historical Account of Two Notable Cor- 
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ruptions of the Scripture, in a letter to a friend. This 
friend was Mr Locke, who received the letter in November 
1690. Sir Isaac seems to have been then anxious for its 
publication; but, as the effect of his argument was to 
deprive the 'Trinitarians of two passages in favour of the 
Trinity, he became alarmed at the probable consequences 
of such a step. He therefore requested Locke, who was 
then going to Holland, to get it translated into French, 
and published on the Continent. Being prevented from 
going to Holland, Locke copied the manuscript, and sent 
it, without Newton's name, to Le Clerc, who received it 
before the 11th of April 1691. On the 20th of January 
1692 Le Clere announced to Locke his intention to publish 
the pamphlet in Latin ; and, upon the intimation of this to 
Sir Isaac, he entreated him “to stop the translation and 
impression as soon as he could, for he designed to suppress 
them." "This was accordingly done; but Le Clerc sent the 
manuscript to the library of the Remonstrants, and it was 
afterwards published at London in 1754, under the title 
of Two Letters from Sir Isaac Newton to M. le Clerc. 


.'This edition is imperfect, and in many places erroneous. 


Dr Horsley therefore published a genuine one, which is in 
the form of a single letter to a friend, and was taken from 
a manuscript in Sir Isaac’s own hand. 

Sir Isaac Newton left behind him in manuscript a work 
entitled Observations on the Prophecies of Daniel and the 
Apocalypse of St John, which was published in London in 
1733, in one volume 4to; another work, entitled Lexicon 
Propheticum, with a dissertation on the sacred cubit’ of 
the Jews, which was printed in 1737; and four letters 
addressed to Bentley, containing some arguments in proof 
of a Deity, which were published by Cumberland, a 
nephew of Bentley, in 1756. Sir Isaac also left a Church 
History complete, a History of the Creation, Paradoxical 
Questions regarding Athanasius, and many divinity tracts. 

Newton devoted much of his time to the study of 
chemistry ; but the greater number of his experiments 
still remain in manuscript. His Tabula Quantitatum et 
Graduum Caloris contains a comparative scale of tempera- 
ture from that of melting ice to that of a small kitchen 
fire. He wrote also another chemical paper De Natura 
Acidorum, which has been published by Dr Horsley. Sir 
Isaac spent much time in the study of the works or the 
alchemists. He had diligently studied the works of Jacob 
Boehme, and there were found amongst his manuscripts 
copious abstracts from them in his own handwriting. In 
the earlier part of his life he and his relation Dr Newton 
of Grantham had put up furnaces, and had wrought for 
several months in quest of the philosopher’s tincture. 
Among the manuscripts in the possession of the earl of 
Portsmouth there are many sheets in Sir Isaac’s hand of 
Flamsteed's Explication of Ilieroglyphic Figures, and in 
another hand many sheets of William Yworth’s Processus 
AMysterii Magni Philosophicus. 

In the last few years of his life Newton was troubled 
with incontinence of urine, which was supposed to be due 
to stone; but with care he kept the disease under control. 
In January 1725 he was seized with a violent cough and 
inflammation of the lungs, which induced him to reside at 
Kensington ; and in the following month he had a severe 
attack of gout, which produced a decided improvement in 
his general health. His duties at the mint were dis- 
charged by Mr Conduitt, and he therefore seldom went 
from home. On the 28th of February 1727, feeling well, 
he went to London to preside at a meeting of the Royal 
Society ; but the fatigue which attended this duty brought 
on a violent return of his former complaint, and he 
returned to Kensington on the 4th of March, when Dr 
Mead and Dr Chesselden pronounced his disease to be 
stone. He endured the sufferings of this complaint with 
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wonderful patience and meekness. He seemed a little 
better on the 15th of March, and on the 18th he read the 
newspapers, and conversed with Dr Mead ; but at 6 o'clock 
in the evening he became insensible, and continued in that 
state till Monday the 20th of March 1726-7, when he 
expired without pain between one and two o'clock in the 
morning, in the eighty-fifth year of his age. His body was 
removed to London, and on Tuesday the 28th of March 
it lay in state in the Jerusalem Chamber, and was thence 
conveyed to Westminster Abbey, where it was buried. 
Authorities. —Commercium  Epistolicum D. Johannis Collins et 
aliorum de analyst promota: jussu Societatis Regiæ in lucem editum, 
&e., 1712 (2d edition, 1722); H. Pemberton, 4 View of Sir Isaac 
Newton’s Philosophy, 1728; F. Baily, An Account of the Rev. John 
Flanistecd, the First Astronomer-Royal, &c., 1835; Whewell's 
History of the Induetive Sciences, 1837 ; S. P. Rigaud, Historical 
Essay on the First Publication of Str Isaae Newtons Prinetpia, 
1838; Edleston, Correspondence of Sir Isaac Newton and Professor 
Cotes, &c., 1850; Sir D. Brewster, Memoirs of the Life, Writings, 
and Discoveries of Sir Isaac Newton, 1855; Lord Brougham and Mr 
Routh's Analytical View of Sir [sane Newtows Principia, 1855; 
Correspondence of Scientific Men of the 17th Century, de., from 
the Originals in the Collection of the Earl of Macclesfield, 1841; 
J. Raphson, History of Fluxions, shewing in a compendious manner 
the First Rise of and Various Improvements made tn that Incompar- 
able Method, 1715. The collected works of Newton were published 
in 1779 by Dr Samuel Horsley, F.R.S., under the title Zsaact New- 
toni Opera qua exstant Omnia. (H. M. T.) 
NEWTON, Jony (1725-1807), a prominent Evangeli- 
cal clergyman of the Church of England, and an intimate 
friend of the poet Cowper, was born in London 24th July 
1725. His father, who fora long time was master of a 
ship in the Mediterranean trade, became in 1748 governor 
of York Fort, Hudson's Day, where he died in 1750 ; his 
mother, a pious Dissenter, died when he was hardly seven 
years old. The only time spent by him at school was 
from his eighth to his tenth year, at Stratford, Essex. 
When only eleven years of age he joined his father's ship, 
where he continued to serve under him till 1742 ; shortly 
afterwards he was impressed on board a man-of-war, the 
* Harwich," where he was made a midshipman. For an 
attempt to escape while his ship lay off Plymouth he was 
degraded, and treated with so much severity that when 
two men from a Guinea ship came aboard the man-of-war 
off Madeira he was glad to take advantage of the oppor- 
tunity to exchange into an African trader. At Sierra Leone 
he left this ship and entered into the service of a slave 
trader, with whom he remained two years. The hardships 
he suffered were, however, so severe that he brought them 
under the notice of his father, by whose directions an 
English ship ealled for him in 1747 and brought him to 
England. Shortly afterwards he became mate on board a 
Liverpool slave ship, with which he made another voyage 
to Guinea, returning by the West Indies and Charleston. 
After his marriage in 1750 he made several similar 
voyages as master, devoting his leisure time to the im- 
provement of his education, especially in mathematics, 
French, and Latin. The state of his health and a grow- 
ing aversion to the slave trade led him to quit the sea in 
1755, when he was appointed tide-surveyor at Liverpool. 
He now directed his attention to the study of Greek and 
Hebrew, and in 1758, in consequence of a gradual deepen- 
ing of his religious convietions which had been going on 
for years, applied to the archbishop of York for holy orders. 
This was refused him, but, having had the curacy of Olney 
offered to him in April 1764, he was ordained deacon by 
the bishop of Lincoln, and in June of the following year 
was ordained priest. About three and a half years after- 
wards Cowper the poet settled in the parish. An intimate 
friendship sprung up between them, and they published 
together the Olney Hymns (1779). They made it a rule 
to spend four days of the week in one another’s company, 
and were rarely “seven successive working hours apart.” 
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In 1779 Newton left Olney to become rector of St Mary 
Woolnoth, London, where he laboured with unremitting 
diligence in visiting and preaching till his death, December 
31, 1807. 

Like Cowper, Newton held strongly Calvinistie views, although 
his evangelical fervour allied him closely with the sentiments of 
Wesley and the Methodists. llis enduring fame rests on certain of 
the Olney Hymns, remarkable for vigour, simplicity, and directness 
of devotional utterance, which have passed into almost universal 
currency throughout the Reformed churches of English speech. 
His prose works include an Authentie Narrative of some Interesting 
and Remarkable Particulars in his own Life, a volume of Sermons 
(1760), Omicron (a series of letters on religion, 1762), Review of 
Ecclesiastical History (1769), and Cardiphonia (1781); but, though 
once extensively read, they now, with perhaps the exception of the 
first-named (a well-told narrative of moral and religious conversion), 
receive but little attention, and indeed have but little title toa per- 
manent place in religious literature. A Life of Newton by Richard 
Cecil, first published in 1808, was prefixed to a collected edition of 
his works which appeared in 6 vols., 1816. Many subsequent 
editions of his works have been published. 


NEWTON ABBOT anp NEWTON BUSHEL, situated 
respectively in the parishes of Wolborough and Highweek, 
and separated by the small river Lemon, are generally 
included under the one name Newton Abbot, a market- 
town of Devonshire, England, on the Teign, 5 miles south 
by west of Teignmouth, and 6 north of Torquay. The 
beauty of the neighbouring scenery and the salubrity of 
the climate have tended of late years to increase the 
demand for residences, while the situation of the town at 
the head of the Teign navigation enables it to carry on a 
considerable shipping trade. St Mary’s, the parish church 
of Wolborough, about half a mile south of the town, is 
in the Perpendicular style, as is also the parish church of 
Highweek, about a mile to the north-west. A very ex- 
tensive nunnery, called St Augustine’s Priory, was erected 
near the town in 1861. To the east of the town is Forde 
House, an Elizabethan structure belonging to the earl of 
Devon, visited by Charles I. and William of Orange. The 
other principal buildings are the union workhouse, the 
town-hall, and the markets. There are two fine public 
parks, Courtenay Park and Forde Park. The town pos- 
sesses iron foundries, malt-houses, flour-mills, a tannery, 
and a brewery. The engine-works of the Great Western 
Railway have lately been established in the town. Fine 
potters’ clay and pipeclay are obtained in the neighbour- 
hood, about 6000 tons being exported annually to the 
potteries. There is a considerable trade in cattle, corn, 
and agricultural produce. The population of Wolborough 
with Newton Abbot in 1881 was 7662, and of Highweek 
2164. 

Probably both Newton Abbot and Newton Bushel were originally 
included under Nuietone. Newton Abbot was given to the abbot 
of Tor by William Lord Brewer, founder of the monastery. Newton 
Bushel was so called from Robert Bussell or Bushell, foster-child 


and kinsman of Theobald de Englishville, who was made lord of 
the manor by Henry III. in 1246. 


NEWTON-LE-WILLOWS, or NEWTON-IN-MAKERFIELD, 
a township and urban sanitary district of Lancashire, is 
situated on a branch of the London and North-Western 
Railway between Liverpool and Manchester, about 153 
miles from each. The original town of Newton consists 
principally of one broad street, but many new buildings 
have sprung up in the immediate neighbourhood, especi- 
ally at Earlestown junction, about half a mile distant. 
There is a town-hall, a mechanics’ institute, and a grammar 
school. At a short distance from the town is a moated 
timber-house, and also an ancient barrow of great extent. 
The Liverpool farm reformatory school is in the neighbour- 
hood. The industrial establishments include the waggon 
factory of the London and North-Western Railway 
Company (employing about 1000 hands), a large foundry, 
printing and stationery works, paper-mills, and sugar 
refineries. Coal abounds in the neighbourhood. The 
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barony is mentioned as being possessed by Edward the 
Confessor, but after the Conquest it was given to the 
Langtons. Near the town a party of Highlanders were in 
1648 taken prisoners by Cromwell’s troops, and hanged in 
an adjoining wood, still called Gallow’s Cross. The town 
possessed the privilege of returning two members to par- 
liament from the 5th of Elizabeth, but was disfranchised 
in 1832. "The population of the urban sanitary district 
in 1871 was 8244, and in 1881 it was 10,580. 

NEWTOWN (Welsh, Drefnewydd; ancient name, Llan- 
fair Cedewain), a market-town and parliamentary borough 
of Montgomeryshire, is situated on both sides of the Severn, 
11 miles east-north-east of Llanidloes, and 13 south-south- 
west of Welshpool. It is a well-built town with wide and 
regular streets, although some of the houses are of timber. 
The principal buildings are the public rooms (1835), the 
infirmary (1867), and the market-hall (1870). Newtown 
is the principal seat of the Welsh flannel manufacture, to 
which now has been added that of tweeds and shawls. It 
joins with Welshpool, Llanfyllin, Montgomery, Llanidloes, 
and Machynlleth in returning a member to parliament. The 
population of the urban sanitary district of Newtown and 
Llanllwchaiarn in 1871 was 5886, and in 1881 it was 7170. 

NEWTOWN, a suburban municipal district of Sydney, 
New South Wales. It consists chiefly of the residences 
of the better classes, whose business premises are in the 
city. It possesses a town-hall, a good free library, and a 
new court-house. There is a public.school with an average 
attendance of about 800. The municipal government was 
próclaimed 12th December 1862. Newtown is connected 
with Sydney by railway, tramway, and omnibus. The 
population in 1881 was 15,828. 

NEWTOWNARDS, or NEWTOWNARDES, à market-town, 
formerly a parliamentary borough, of the county Down, 
Ireland, is beautifully situated near the northern extrem- 
ity of Lough Strangford, on the Delfast and County Down 
Railway, 91 miles east of Belfast and 41 south by west of 
Bangor. The town, which is sheltered by hills on the 
west and north, is well built, and possesses a fine square, 
from which the principal streets diverge. There isa court- 
house and a town-hall. In the market square the pedestal 
of an ancient cross was erected in 1636. Muslin embroid- 
ery is the principal industry, a hem-stitching factory 
affording employment to 500 females. There is also a 
mill for flaxandhemp yarns. In the neighbourhood there 
are freestone quarries. The population in 1871 was 9562, 
and in 1881 it was 8676. 
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I. New York STATE. 


EW YORK, one of the original thirteen United States 
of America, is situated between 40° 29' 40" and 45^ 0' 
2" N. lat. and between 71° 51' and 79° 45’ 54-4 W. long. 
Itis bounded N. by Lake Ontario and the St Lawrence 
river, which separate it from the province of Ontario; E. 
by Vermont, Massachusetts, and Connecticut; S. by the 
Atlantic Ocean, New Jersey, and Pennsylvania ; and W. 
by Pennsylvania, Lake Erie, and the Niagara river. 
Topography.—The State of New York has a triangular 
outline, with a breadth from east to west of 32646 miles, 
and from north to south, on the line of the Hudson, of 300 
miles. In addition it includes Long Island and Staten 
Island on the Atlantic coast. Its area is 49,170 square 
miles,—47,620 square miles, or 30,476,800 acres, being 
land, and the remainder portions of the great lakes that 
border it. The surface is more diversified than that of 
any other State in the Union. The eastern and southern 
portions are high, and from these the land slopes gently 
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From an early period there were a large number of religious 
foundations in the distriet, and the town owes its origin to a 
Dominican monastery founded in 1244 by Walter de Burgh. The 
town was forfeited by the O'Neills, and given to the Hamiltons 
and Montgomeries, from whom it passed to the marquis of London- 
derry. It received a charter from James I., and until the Union 
returned two members to parliament. 


NEW YEARS DAY. The first day (calends) of 
January, as marking the beginning of the year, was observed 
as a public holiday in Rome from at least the time of the 
Julian reformation of the calendar. Ovid (Jas, i. 63 sq.) 
alludes to the abstinence from litigation and strife, the 
smoking altars, the white-robed processions to the Capitol ; 
and later writers describe the exchanges of visits, the 
giving and receiving of presents (strenz), the masquerad- 
ing, and the feasting with which the day was in their time 
celebrated throughout the empire. Libanius (c. 346 a.D.) 
speaks of it as being in his day the one great holiday 
common to all under the Roman rule. Participation by 
Christians in the ordinary New Years Day observances, 
as well as in the Saturnalia of the preceding month of 
December, which was from the first discouraged by the 
church, called forth repeated protests, not only from eminent 
individuals such as Tertullian (De Idol., 14), Augustine 
(Serm. de Kal. Jan.), and Chrysostom (Hom. in Kal.), but 
also from various provincial synods ; and the sixty-second 
canon of the Quinisext general council (692) was expressly 
directed against “the so-called Calends, and Vota, and 
Brumalia." Christians were expected to spend the day in 
quiet meditation, reading of scripture, and acts of charity 
and beneficence. When about the 5th century the 25th 
of December had gradually become a fixed festival com- 
memorative of the Nativity, the lst January ultimately 
also assumed a specially sacred character as the octave of 
Christmas Day and as the anniversary of the circumcision 
of our Lord, and as such it still figures in the calendars of 
the various branches of the Eastern and of the Western 
Church, though only as a feast of subordinate importance. 
The practice of giving and receiving “strene” for luck 
about the beginning of the year survives in such institu- 
tions as the French “jour d'étrennes" and the Scottish 
* Handsel Monday.” The Persians also, it may be men- 
tioned, celebrated the beginning of the year (nev-ritz) by 
exchanging presents of eggs. For particulars as to the 
date of commencement, and also as to the duration, of 
the year, whether civil or sacred, in various nations 
and religions, reference may be made to the article 
CALENDAR. 
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north and west to Lake Ontario. The mountainous belt 
of the eastern part is cut through by the great water-gap 
of the Mohawk valley, which once connected the Ontario 
basin with the trough of the Hudson below the present 


-ocean-level, and is the most interesting and important 


feature in the topography of the State. 

Mountains.—The mountains of New York form three 
distinct groups. (1) The Adirondacks, a series of short 
ranges having a north-north-east and south-south-west 
direction, form the centre of the elevated region of the 
north-east section of the State. The highest of these is 
Mount Marcy, 5344 feet, with several associated summits 
which reach the altitude of 5000 feet. (2) The Cat- 
skill Mountains, with their foothills, occupy about 500 
square miles south of the Mohawk valley and west of the 
Hudson ; the highest peaks reach an altitude of 4000 feet. 
The Helderberg and Shawangunk Mountains are topo- 
graphically a portion of the Catskills, the first on the 
north, the second on the south. These all belong to the 
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Alleghany system, and are connected with the mountains 
of Pennsylvania by the Delaware Mountains, which have 
an altitude of from 1600 to 2800 feet. (3) The Highlands 
of the Hudson, through which the river passes at West 
Point, are the northern continuation of the Blue Ridge of 
Pennsylvania, having an altitude of from 1200 to 1800 
feet. The so-called mountains of the central and southern 
counties are portions of a high plateau which connects 
with the Helderberg and Catskill Mountains on the east. 
This is cut by eroded valleys in such a way as to leave 
many elevated points, of which the highest is East Hill in 
Otsego county, 2300 feet above the sea. 

One of the most peculiar and impressive topographical 
features is formed by the cliffs of the Palisades, which 
border the Hudson in Rockland county, and are continu- 
ous with those of New Jersey. 

Lakes and Rivers —Two of the chain of great lakes 
border the State, Lake Erie and Lake: Ontario, con- 
nected by the Niagara river, on which is the most 
celebrated cataract in the world. Lake Erie gives about 
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picturesque falls. Besides the great cataract of Niagara, a 
mile wide and 164 feet high, which New York shares with 
Canada, there are many other falls worthy of mention, as 
those of the Genesee at Rochester and Portage, Trenton 
Falls, the Falls of Ticonderoga, &c. Among the natural 
features which distinguish the State its mineral springs 
deserve special mention. Those of Saratoga, Balston, 
Sharon, Avon, and Richfield are famous throughout the 
Union. They differ much in chemical composition and 
medicinal virtues, but all are popular places of resort, and 
some have gathered round them towns of considerable size. 

Climate.—In a general way it may be said that the 
climate of New York is typical of that of the northern 
United States, a climate of extremes, hot in summer and 
cold in winter, and yet healthful, stimulating, and on the 
whole not disagreeable. The average annual temperature 
is about 47° Fabr., the average maximum of summer heat 
93°, the temperature of 100° being rarely reached, and 
102° the highest maximum record. The minimum tempera- 
ture is about — 20° Fahr., never attained in the southern 


75 miles of coast-line to New York, Lake KS J-A] portion, seldom in the central, but 
Ontario over 200. The surface level of the 4 P T, M often passed by four or five de- 
former is 573 feet above the sea, of the latter |. v 'gf | grees in the most northern counties. 


245 feet; and this is 606 feet deep. A por- 
tion of the eastern border of New York is 
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The average rainfall is about 40 
inches. Frosts begin from Sep- 


e 7 tember Ist to October Ist, and 
Cc As NN D A GA ; > 9?lend from April lst to May 1st, 
VEL ANS z according to the locality and year. 
| 3 E YN In the Adirondack region the snow- 
WA e | fall is heavy, the winter long and 
Låg EON E 4 severe. In central New York it is 
7 V4 m | not uncommon for snow to accumu- 
ere 2 A f late to the depth of 3 or 4 feet, 
CAR M [^ hr nA > | and yet this is not persistent. About 
yp ey oN EIE KIA P New York city and on Long Island 
L.ERIE p f "4 A (Ae Ys £] the snow rarely exceeds a foot in 
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| 7 UY Vi di e Es f FE depth, sleighing is alwaysuncertain, 
| f, ii T $ £ | and sometimes the ground will be 
F MG A | bare for weeks together. Thus it 
Cow "T oop V E SIC 7 .- | wil be seen that the climate of 
T ce il ALG Cafes st TE =| New York is intermediate in char- 
n S Y Lv awn 17a 4 E >| acter between that of New Eng- 
a A ^54 | land and the Mississippi valley 
Geological Map of New York. | ke) d s | States, —a little milder than the 
formed by Lake Champlain, which lies in the trough f ^ ; L b 4^ | first, severer than the last. The 
between the Adirondacks and the Green Mountains. o PAN (S of great lakes which border it are 
Within the State the number of lakes is very great. S aa a) red. o] never frozen to their centres, and 


The largest is Lake George, famous for its beautiful 
scenery. Through the central portion a series of 
peculiar elongated lakes are found which lie with a |^ 
nearly north-and-south bearing on the slope from the 
southern highlands to the Ontario basin, or the Mohawk 
valley. The largest of these are Cayuga, Seneca, Oneida, 
Crooked, Canandaigua, Owasco, and Otsego. "These are 
river valleys once occupied and modified by glaciers and 
dammed up by moraines, The Adirondack region is 
famous for its system of lakes, which are favourite places 
of resort for tourists. Among the rivers of New York 
the Hudson is the largest and most beautiful. Formerly 
it ran several hundred feet below its present level, and 
was the great channel of drainage which led through the 
Mohawk valley from the interior. Now, by a subsidence 
of the continent, it is an arm of the sea, and navigable to 
Troy, 151 miles from its mouth. The Black River, the 
Mohawk, and the Genesee are all large streams which lie 
entirely within the State, while the Alleghany, the Sus- 
quehanna, and the Delaware rise there, but soon leave 
it to become the great rivers of Pennsylvania. From the 
varied topography and the abundant rainfall the number 
of streams is large, and many of them are marked by 


4 exert an equalizing influence upon 
‘4 the climate of their shores. 
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climateissalubrious. About New York city and on Long 
Island the ocean softens the rigours of winter, and through 
the influence of the Arctic current, which bathes the coast 
as far south as Cape Hatteras, renders the summer per- 
ceptibly cooler. 

The local variation of climate within the limits of the 
State will be best seen by the following table :— 


Mean 
Annual 
Rainfall. 


Mean 


Elevation.| Annual 


Moriches, Long Is- Feet. e Inches 
nd aae Sea-level. 54°67 
100 2 


Plattsburg 


Fauna.—At the advent of the whites the fauna of New 
York included all the wild animals which were found 
in the north-eastern States of the Union or the adjacent 
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portions of Canada, but by the cutting off of forests, and 
the occupation of the surface by farms, the range of the 
native animals has been greatly reduced, and they have 
been unceasingly destroyed by man. Formerly the elk, 
the moose, and the caribou were abundant in the northern 
part of the State, but are now all exterminated, while the 
Virginia deer in many localities is still quite plentiful. 
Of the carnivorous animals, the couguar, the black bear, 
two species of lynx, the red and grey foxes, the wolf, otter, 
fisher, pine marten, mink, and skunk still remain, but the 
wolf is on the eve of extermination, and the wolverine, 
never abundant, has perhaps migrated northward. Among 
the rodents the beaver and variable hare are found, but in 
small numbers, while rabbits, squirrels, rats, mice, field- 
mice, &c., are still unpleasantly numerous. 

Civilization has made but little difference with the 
reptiles, birds, and fishes. All the birds indigenous to the 
eastern portion of the continent may probably at times 
be found within the State, though their relative numbers 
are affected by the removal of the forests. Among the 
reptiles are seventeen species of snakes, three of which, 
two rattlesnakes and the copperhead, are venomous. The 
fishes include all the species found in the lower lakes, in 
the rivers of the temperate portions of the continent, and 
on the Atlantic coast; and the fisheries constitute an 
important element in the revenues and subsistence of the 
people. The streams and lakes of the more elevated 
portions contain brook trout in abundance; those of the 
lower levels are well stocked with bass, pickerel, perch, 
and other game fish. The salmon, which formerly inhabited 
the Hudson and its tributaries, was long since exterminated ; 
but an effort has been made to restock some of the streams, 
and, like the German carp recently introduced, it may now 
be reckoned as an inhabitant of the waters of New York. 
Some of the interior lakes are stocked with a land-locked 
salmon, or lake trout, a valuable and interesting fish. The 
oyster industry of the coast has its chief commercial centre 
in New York city, and an important fraction of the supply 
of clams, oysters, lobsters, and sea fish is obtained from the 
New York coast. 

Flora,—Originally the surface of New York was occupied 
by an almost unbroken forest, and, as a consequence of the 
general fertility of the soil, its topographical diversity, 
and the range of latitude and longitude, the flora is rich 
and varied. About seventy species of trees are known to 
inhabit the State, and these include all found in the 
adjacent portions of the Union and Canada. The most 
abundant are oaks, of which there are fifteen species, but 
with these mingle five species each of maple, pine, and 
poplar, four species of hickory, three each of elm, spruce, 
and ash, two of willow, cherry, magnolia, and pepperidge, 
and one each of larch, liriodendron, dogwood, arbor 
vitæ, balsam, yew, sycamore, honey locust, sweet gum, 
locust, butternut, black walnut, chestnut, beech, hornbeam, 
basswood, sassafras, and mulberry. On the summits of 
the Adirondacks a true alpine vegetation is found, though 
consisting of but a small number of plants; several of these 
exist in no other locality in the United States except the 
mountain summits of Vermont and New Hampshire. The 
flowering plants and ferns of New York were studied with 
much care by the late Dr Torrey, and his report upon 
them forms two of the series of twenty-three quarto 
volumes which compose the Report on the Natural History 
of New York. The flowering plants enumerated by Dr 
Torrey amount to 1540 species, to which a few additions 
have since been made. The ferns number fifty-four species 
—more than are found in any other State; the lower 
forms of plant life, seaweeds, fungi, lichens, &c., are con- 
stantly supplying new material, and many years will yet 
be required for their complete elaboration. 
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Geology.—The geological structure of New York is 
more varied and comprehensive than that of any other 
State, since it includes, with perhaps the exception of the 
Jurassic, the entire geological column from the Archean 
to the Tertiary. A tabular view of the relations of the 
rocks of New York may be given as follows :— 


[STATE. 


Alluvium, peat, shell-marl, diatomaceous earth. 


Quaternary... ane clays. 


Glacial deposits. Till, kames, moraines, erraties. 
Tertiary. ..... Mosen Gay Head group. 
y Eocene. y group 


Greensands (?). 


Cretaceous.... 4 Raritan group. Long and Staten Island clays, 
with lignite. 

Jurassic. Wanting (1). 

i M Palisade group. Sandstones, shale, and trap of 


Rockland county. 
Coal-measures, wanting. 
Mountain limestone, wanting. 
Waverly group, ** White Catskill.” 
Catskill group, ‘‘ Red Catskill.” 
C Chemung group. 


Carboniferous | 


Gardeau shale. 
Cashaqua shale 
Genesee shale. 
Tully limestone. 
Hamilton shale. 
Moscow shale. 
Encrinal limestone. 
Mareellus shale. 
Corniferous limestone. 
Corniferous group. Onondaga limestone. 
Schoharie grit—-passage bed, 
Caudagalli grit. 
Oriskany sandstone. 
Upper Pentamerus limestone. 
Scutella limestone. 
Delthyris limestone. 
Lower Pentamerus limestone. 
Water lime. 
(Local.) ‘‘ Onondaga salt group." 
Niagara limestone. 
Niagara shale. 
Clinton limestone. 
Clinton shale. 
| Medina sandstone. 
( Oneida conglomerate. 
Hudson River shales. 
Utica shale. 
Trenton limestone. 
Black River limestone. 
Birdseye limestone. 
Chazy limestone. 
| Calciferous sand rock—pass- 


Hamilton group. 


Devonian..... 


Oriskany group. | 
: f 


Helderberg group. 


Upper Salina group. 


Silurian. 
Niagara group. 


Medina group. 
( Hudson group. 


Lower 


1 Trenton group. 
Silurian. 


Potsdam group. age bed. 

Potsdam sandstone. 

Rossie slate ore and marble. 
Troy slates and limestones. 


** Georgia slates.” 


Cambrian..... Taconic group. 


Huronian..... Wanting (2). 


(St Lawrence marble. 
| Moriah ophiolite. 


e "m | Mount Marcy norite. 
Adirondack group. 3 Gneiss with magnetite. 
Highlands gneiss 


magnetite, &c. 

The surface exposures of these rocks can be seen ata 
glance by reference to the accompanying outline map. 

The boundaries of the State enclose an area which once 
formed a part of the eastern declivity of the Archean 
continent, of which the Canadian and Adirondack high- 
lands arc the most important representatives. These are 
composed of Laurentian rocks, and are perhaps the oldest 
portion of the earth's surface. Upon the slope of this old 
continent the ocean rose and fellin the different geological 
ages, cutting away the shore by its waves in its advance, 
and spreading the debris in sheets of sand and gravel—old 
sea beaches. During long-continued periods of submer- 
gence organic sediments, composed of the hard parts of 
marine animals, accumulated over the sea bottom. In the 
process of emergence the shallowing and retreating sea 


Laurentian .. 
with 
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spread over its deep water deposits mixed sediments, the 
finer wash of the land and organic material, carbonaceous 
or calcareous. When indurated, these three kinds of de- 
posits became (1) sandstones or conglomerates, (2) lime- 
stones, (3) shales or earthy limestones. During the inter- 
vals of emergence the surface was more or less eroded, and 
the elevations gave obliquity to the planes of deposition, 
so that in each invasion of the sea it deposited its round 
of sediments unconformably upon the older ones. The 
repeated submergences which have here left their record 
did not cover the same area, but overlapped in such a 
way that the succession of deposits is easily made out,— 
the different groups which we call geological systems being 
separable by unconformability along the planes of contact, 
by lithological characters which are faithful records of 
conditions of deposition, and by differences exhibited in 
their fossils, for in the long intervals which separated 
these inundations the life of sea and land was completely 
and repeatedly revolutionized. 

The processes described above went on through the 
Cambrian, Silurian, Devonian, and Carboniferous ages, 
forming on the south shore of the Laurentian continent 
the most complete and consecutive record of Palzeozoic time 
of which we have any knowledge. Then the strata along 
a line passing south-westerly through eastern New York 
were raised in a series of folds which we call the Alleghany 
Mouritains, and at this time all the interval between the 
Atlantic and the Mississippi was elevated above the ocean. 
There it has since remained, the sea rising and falling 
upon its margin, and leaving its marks, but never sub- 
merging the interior. The geological record was con- 
tinued by minor contributions to the land along the 
Atlantic coast during the Triassic, Cretaceous, Tertiary, 
and Quaternary ages, and by the grinding and trans- 
porting action of glaciers which once covered the entire 
surface of the State. 

Previous to the elevation of the Alleghanies the sheets 
of Paleozoic rocks formed a littoral plain sloping gently 
southward from the Archean continent. But in the 
formation of this mountain belt the country traversed by 
the southern line of the State was left with a surface 
inclination northward, and between the Alleghanies and 
the Canadian and Adirondack highlands a broad valley 
was formed which became the channel of drainage for a 
great interior area. Through this valley flowed a large 
river which reached the sea at or near New York island. 
From the Carboniferous age to the Ice period this was the 
course of the drainage of the interior, and thus was formed 
the great water-gap between the Helderberg and Adiron- 
dack Mountains, the gate of the continent, through which 
the tide of migration has flowed from the seaboard into 
the Mississippi valley, and where the canal and railroad 
lines have been constructed which are the great arteries of 
commerce. 

During portions of the Tertiary age perhaps the whole, 
but certainly the eastern margin, of the continent stood 
many hundred feet above its present level. The drainage 
of the interior flowed freely and rapidly through the 
channel which has been described, until that part of it 
which lies within the State was cut below the present sea- 
level, and the great river, which as a whole has never been 
named, but of which the Hudson, the Niagara, the Detroit, 
and the St Mary’s are representatives, reached the ocean 
80 miles south and east of New York harbour, for its 
channel may be traced to that point on the sea bottom, 
and its mouth was 600 feet below its present one. 
By a subsequent depression of the land or rise in the 
ocean-level the sea covered much of its old shore, and filled 
the channels cut by subaerial erosion ; the Hudson became 
an arm of the sea, and the labyrinth of tideways was 
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formed which are such a marked feature of the coast, 
and such important auxiliaries to New York harbour. 
During the Ice period important changes were made in 
the topography of the State,—by local glaciers in its 
advent and decline, by the great ice sheet at its climax, 
—the first perhaps increasing topographical variety, the 
second producing monotony by grinding down and round- 
ing over asperities, and filling depressions with the 
debris. 

The basins of the great lakes which border New York, 
—Ontario, Erie, and Champlain,—and of the peculiar 
elongated lakes of the interior, are largely the work of 
glaciers, which broadened and perhaps deepened river 
channels, and dammed them up with moraines. When 
the glaciers retreated from the area of New York many of 
the old channels of drainage were left partially or com- 
pletely filled, and the flow of surface water took in some 
cases new directions. Among the obstructed channels was 
that of the Hudson west of Albany, filled by the Ontario 
glacier. By this cause the great river flowing from the 
interior was deflected from its ancient course and found a 
line of lowest levels leading from the north-east instead of 
that from the south-east corner of the Ontario valley. In 
this way the St Lawrence was made the outlet of the 
interior basin, and the Mohawk dwindled to a local drain- 
ing stream. Long Island Sound and part of Long Island 
itself should also be classed among the products of glacial 
action, the Sound having been scooped out by the great 
glacier when it left the more resistant ledges of crystalline 
rocks which occupy south-eastern New York and Con- 
necticut, and plunged into the softer Cretaceous and 
Tertiary beds which formed the littoral plain that bordered 
the continent,—the hills of the island being covered, and 
in part composed of loose material transported by the 
glacier and deposited along its edge. 

AMinerats.—The mineral resources of New York, though 
less varied than those of some other States, are still of 
great importance. The most valuable of these are exten- 
sive deposits of iron ore, viz.:—(1) magnetite, found in 
great abundance in the Adirondack region, and in Putnam, 
Orange, and Rockland counties; (2) hematite, mined in 
the vicinity of Rossie (St Lawrence county), Clinton 
(Oneida county), and elsewhere; (3) limonite, largely 
worked on Staten Island, and at Amenia, Sharon, &c., on 
the line of the New York and Harlem Railroad; (4) 
siderite, mined at Hyde Park on the Hudson. The pro- 
duction of ore from these mines in 1879 was 1,239,759 
tons, valued at $2,499,132; and New York is surpassed in 
the quantity of iron produced by Michigan and Pennsyl- 
vania only. 

The quarries of New York are numerous, and they 
furnish a great variety of products:—granite in tho. 
Adirondacks and along the Hudson; roofing slate in 
Washington county; white marble in Westchester and St 
Lawrence counties; red marble at Warwick, Orange county ; 
black marble at Glenn's Falls; verde antique at Moriah 
and Thurman. Sandstone comes from Potsdam, Medina, 
and various other localities ; shell-limestone from Lockport 
and Hudson; excellent flagging from Kingston on the 
Hudson ; and paving stone from the trap of the Palisades. 
In 1880 the quarries of New York nunibered two hundred 
and fifty-one, and the value of their product was $1,261,495. 
A large amount of hydraulic cement is supplied from the 
quarries at Rondout (Ulster county), Manlius (Onondaga 
county), and Akron near Buffalo; also gypsum from the 
vicinity of Syracuse. The deposits of these substances are 
very extensive, and their production could be increased 
indefinitely. Another item of importance among the 
mineral resources of the State is the salt produced from 
the salt-wells at Syracuse; these have been worked for 
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many years, and the present annual product is 10,997,408 
bushels, having a value of $1,374,666. In south-western 
New York gas and oil springs are numerous, and at 
Fredonia the gas has been used in lighting houses for half 
a century. Recent discoveries show that the petroleum 
fields of Pennsylvania extend into New York, and it is 
probable that petroleum will soon claim a place among the 
mineral products of the State. 

The Amboy clays of New Jersey extend across Staten and 
Long Islands. With further investigation they may prove 
as valuable in the one State as in the other. (J. 8. N.*) 


History.—Recent investigations haveadded little to the knowledge 
of the prehistoric period of the territory known as the Middle States. 
Tlie bias of scientific opinion seems to be that the earthworks, 
pelisades, and piles of stone found in the region bounded by the 
St Lawrenee on the north and watered by the Delaware, the 
Susquehanna, the Alleghany, and their tributaries are of an origin 
much more recent than the mound system of the Mississippi and 
the Ohio, and are the remains of a people intermediate between the 
aboriginal race and the Indians found on the soil by the first 
European discoverers and explorers. The latter found the eastern 
slope of the continent under the domination of the Iroquois tribes. 
John Smith met with them on the north waters of Chesapeake Bay 
in 1607, and Hudson found them in 1609 on the banks of the river 
to which he gave his name. The chief seat of this powerful nation, 
whose sway was recognized from the St Lawrence to the Tennessee 
aud from the Atlantic to the Mississippi, was in the wide and fertile 
region of western and northern New York. Forming permanent 
settlements about the headwaters of the streams which gave them 
m to the heart of the country, they organized the political 
eague or confederacy known as the Five Nations. "These were the 
tribes of Mohawks, Onondagas, Cayugas, Senecas, and Oneidas. 
They took the name of ‘‘ Konoshioni," or People of the Long House, 
by which they designated the territory occupied by them, extend- 
ing west from the Hudson at Albany to the foot of the great 
lakes, a distance of about 325 miles. There is a tradition in one of 
the tribes that the confederation was formed four years before 
Hudson's arrival, which would fix the date at 1605. On the other 
hand, a missionary resident among them as early as 1742 was 
informed by a principal chief that the confederacy was established 
one age (lifetime) before the white people came into the country, 
which, in view of the thoroughness of their organizations at the 
time the whites first came into immediate contact with them, seems 
not improbable. In 1609 Champlain, while accompanying a war 

arty of Hurons and Algonquins on an expedition against the 
roquois, fell in with the enemy on the lake to which he gave his 
name, European firearms, with which the Iroquois then made 
first acquaintance, turned the scale of victory against them. The 
interference of the French aroused in the formidable confederacy a 
spirit of enmity which, relentlessly nourished, finally arrested the 
rogress of French colonization and French power in Canada, and 
ater secured the triumph of the English arms. Pursuing his explo- 
rations, Champlain in 1615 again accompanied a hostile expedition 
of his allies, penetrated to the very seat of the Iroqnois power, and 
besieged their fortified village or castle, but was compelled to retreat 
after an ineffectual attempt to storm or fire the stockade. Thus 
within a few years after Hudson’s voyage the French had discovered 
the great lakes and explored the river which separate the territories 
of New York from Canada. The Iroquois songht an alliance with 
the Dutch as a counterpoise to that of their Algonquin enemies 
with the French. A formal treaty (the covenant of Corlear) 
made in 1617 with the Amsterdam Company was faithfully observed 
on both sides. By the name of Corlear (a Dutchman in high 
honour with them) the Iroquois always addressed the governors 
of New York in their treaties. Tradition alleges that this first 
treaty was made at the mouth of the Tawasentha, the present 
site of the city of Albany. In 1664 a treaty made by Cartwright 
at Fort Orange with the Iroquois saehems secured similar advant- 
ages to the English. In 1688 this friendship was confirmed at a 
conference held at Albany between the chiefs of the Five Nations 
and Governor Andros, and again confirmed in 1689 after the acces- 
sion of King William ; it continued unbroken until 1775. Compelled 
to choose between the revolted colonists and their ancient ally, the 
Iroquois held fast to the ‘“‘covenant chain" with the English 
erown. The confederacy was at the height of its power about the 
year 1700. In 1715 they were joined by the Tuscaroras, driven out 
from North Carolina, and were afterwards known as the Six Nations. 
Until the conquest of Canada by the English in 1763 they were in 
constant struggle with their French neighbours. The American 
revolution proved fatal to them. 1n 1779 their towns were burned, 
their orchards and stores of grain destroyed. At this time their 
civilization was at its height, their houses were of frame, some of 
elegant construetion, their gardens, orchards, and farm lands ex- 
teusive and abundantly supplied with fruit. From this terrible 
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calamity they never recovered. Their numbers have been estimated 
as 25,000 in 1650, and in 1750 about half that number, of whom 
about 2500 were fighting men. Disregarded in the treaty of 1783, 
their political existence terminated, and their lands were ceded to the 
State with some small reservations. The last official State census 
(1875) reports the total number of Indians in the State at 5117, 
chiefly the remains of the Iroquois tribes. Of these 4707 were living 
on reservations. 

At what time, and by whom, the Bay of New York was first 
visited by European voyagers is still in doubt. Verrazano is 
claimed to have entered it with the “Dauphine” in 1524, and Gomez 
to have sailed along the coast to the latitude of New York in 
1525. Of the voyage of Henry Hudson (see Hvpsox) there is no 
doubt. Hudson's report of the picturesque grandeur of the fine 
harbour and river, of the fertile country on its shores, of the kindly 
disposition of the Indians, and of the abundance of fur-bearing 
animals in the interior caused great excitement in Holland; and the 
United Netherlands, whose independence had been acknowledged 
in the spring, asserted their claim to the newly discovered country. 
In 1610 a vessel was despatched with merchandise suitable for 
traffic with the savages. The Europeans were well received, and 
the voyage resulted in profit. Other private ventures followed, and 
a lucrative trade in peltry sprung up. In 1613 a few huts were 
built at the southern point of Manhattan Island, and in 1615 a 
fortified trading house, to which the name of Fort Nassan was 
given, was constructed on Castle Island near the present site of 
Albany, and a factor permanently established there. No effort at 
colonization was as yet made. Encouraged by the reports of their 
explorers, the merchants of North Holland formed themselves into 
a company, which on the lith day of October 1614 received from 
the states-general a special trading licence in which the name of 
New Netherland first appears, the association styling itself the 
United New Netherland Company. In 1618 the fort on Castle 
Island was abandoned, and in 1622 a new post, Fort Orange (now 
Albany), was established on the west bank of the river, at the place 
where, according to tradition, the first formal treaty between the 
Dutch and the Five Nations was made. On the expiration of the 
charter of the United Netherland Company (October 1618) a renewal 
was refused by the states-general, but private ventures were author- 
ized. The exploration of the coast and rivers was actively continued, 
but special charters to the discoverers were persistently refused. 
On the 3d June 1621 the states-general granted to the West India 
Company a charter with full powers over New Netherland for a 
period of twenty-four years. The territory was formally erected 
into a province, and the management of its affairs assigned to the 
chamber of Amsterdani. In the year 1622 they sent out trading 
vessels and took formal possession of the country. It was not, 
however, until the 21st June 1628 that the company, its rules and 
regulations being formally approved by the states-general, closed 
their subscription books. Agricultura] colonization had been 
already begun in the spring of the same year. The ship ‘‘ New 
Netherland,” equipped by the company with thirty families, reached 
Manhattan early in May; with them went Cornelis Jacobsen May, 
the first director of New Netherland. May was succeeded in 1624 
by William Verhulst. In 1626 the plans for the government of 
the province by a director and council being perfected by the 
Amsterdam chamber, Peter Minuit was sent out as director-general. 
His administration was vigorous and successful. Manhattan Island 
was purchased of the Indians for the West India Company, and a 
fort built which was named Fort Amsterdam. The charter of the 
company provided for a form of feudal colonization under patroons, 
such colonies to consist of fifty adults, and the lands occupied to 
run 16 miles in length on the one side of a gesto river or 
8 miles if on both banks, bnt only so far into the country as 
the oceupiers should push their settlement. The limits of the 
colonies might be increased in proportion to the number of immi- 
grants. The patroons had special privileges of trade, and magisterial 
powers; leet courts were held upon their manors, and later their 
representatives sat for them in the colonialassembly. Under these 
favourable conditions the example of Minuit was eagerly followed ; 
large tracts of land were acquired from the Indians, and settlement 
made by the new proprietors. The jealousy caused by these 
purehases and privileges brought about the recall of Minuit. The 
little eolony was annoyed by the eneroachments of the English of 
the New Plymouth colony, and disturbed by the hostilities between 
the Indian tribes in their immediate neighbourhood. In 1633 
Wouter van Twiller sueceeded Minuit as director-general, and 
carried ont the policy of commercial monopoly of his principals. 
The Swedes now began aggressions on the southern border of the 
Dutch province. Irregularities in administration caused the recall 
of Van Twiller in 1637, and in 1638 he was succeeded by William 
Kieft. During Kieft's administration, which was arbitrary and ill 
advised, the colony was still further molested by its English and 
Swedish neighbours, while its prosperity was arrested by dissensions 
between the company and the patroons. The fatal mistake was also 
made of supplying the Iroquois with firearms, which completed 
the estrangement of all the other tribes. A collision occurred, and 
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was the beginning of a bloody war which desolated New Netherland 
for five years. At its close scarcely one hundred men besides 
traders could be found in Manhattan, and the river settlements 
were nearly destroyed. This disastrous administration was closed 
in the summer of 1646 by the appointment of Peter Stuyvesant, 
who landed at Manhattan in May of the succeeding year. Though 
of a proud and overbearing temper, and by nature disposed to 
arbitrary rule, he proved the most satisfactory of the company’s 
administrators. He closed the Indian difficulties, conciliating the 
friendly and utterly destroying the hostile tribes. He negotiated 
a settlement of the boundary disputes with the New England 
colonies (treaty of Hartford, 1650) In his relations with his own 
people he was less fortunate, and by his opposition to their demands 
for a larger freedom he alienated their affections and prepared them 
for ready submission to a more generous rule. The province was 
already shorn of its original limits, by English aggression and Dutch 
submission, before the consent of the director and council to a 
general assembly could be had. This, the first popular representa- 
tive body of the province, met in April 1/64. Before the year closed 
the colony fell an easy conquest to the inglish. The population 
of the province was now fully 10,000, that of New Amsterdam 1500 
ersons. 

j The English Government was hostile to any other occupation of 
the New World than its own. In 1621 James I. claimed sove- 
reignty over New Netherland by right of ‘‘occupancy.” In 1632 
Charles I. reasserted the English title of *'first discovery, occupa- 
tion, and possession." In 1654 Cromwell ordered an expedition for 
its conquest, and the New England colonies had engaged their 
support. The treaty with Holland arrested these operations, and 
recognized the title of the Dutch. In 1664 Charles II. resolved 
upon a conquest of New Netherland. The immediate excuse was 
the loss to the revenue of the English colonies by the smuggling 
practices of their Dutch neighbours. A patent was issued to the 
duke of York granting to him all the lands and rivers from the west 
side of the Connecticut river to the east side of Delaware Bay. On 
the 29th August an English squadron under the direction of Colonel 
Richard Nicolls, the duke’s deputy-governor, appeared off the Nar- 
rows, and on September 8 New Amsterdam, defenceless against 
the force, was formally surrendered by Stuyvesant. The duke's 
authority was proclaimed, and New Netherland became New York. 
The name of Fort Orange was changed to Fort Albany, after the 
second title of the duke. Nicolls proved an admirable ruler, and 
his successor Francis Lovelace continued his policy, —autocratic 
government, arbitrary in form but mild in practice. Religious 
liberty was as large as in England. In 1673 (August 7), war bein 
declared between England and Holland, a Dutch squadron surprise 
New York, captured the city, and restored the Dutch authority and 
the names of New Netherland and New Amsterdam. But in July 
1674 a treaty of peace restored New York to English rule. A new 
patent was issued to the duke of York, and Major Edmund Andros 
was appointed governor. He proved a firm but moderate ruler; 
the unsustained charge of maladministration made against him had 
its source in religious prejudice. In 1683 Thomas Dongan succeeded 
Andros. The province flourished under his excellent administration. 
A general assembly, the first under the English rule, met on October 
1683, and adopted a charter of liberties which was confirmed by the 
duke. In August 1684a new covenant was made with the Iroquois, 
who formally acknowledged the jurisdiction of Great Dritain, but 
not subjection. By the accession of the duke of York to the 
English throne in 1685 the duchy of New York became a royal 
province. The charters of the New England colonies were revoked, 
and together with New York and New Jersey they were consoli- 
dated into the dominion of New England. Dongan was recalled, and 
Sir Edmund Andros, who suggested the policy, was commissioned 
governor-general. He assumed his viceregal authority at New 
York, August 11, 1688. The English Revolution of 1688 had its 
faint counterpart in the colonies in an insurrection of the militia, 
headed by one Jacob Leisler, which was not terminated till the 
atrival from England in 1691 of a new governor, Sloughter, with 
whose administration what may be called the second period of 
English rule begins. 

The assembly which James had abolished in 1686 was reestab- 
lished, and in May deelared the rights and privileges of the people, 
reaffirming the principles of the repealed charter of liberties of 
October 30, 1683; but religious liberty was curtailed and the Test Act 
put in force as to Roman Catholics. In 1697 the lords of trade, in 
a formal report, protested against the Act declaratory of the rights 
and privileges of the people of the province of New York; and the 
instructions of the king to Lord Bellomont, the newly appointed 
governor, were sharply restrictive of the rights claimed as to courts 
and assemblies. The government was to be ruled as a province by 
a governor and council,—the governor having power to institute 
courts, appoint judges, disburse the revenues, veto all laws, and 
prorogue or dissolve the assembly at pleasure. The provincial legal 
authorities protested at once against this exeess of prerogative. 
Thenceforth the political history of the province records one con- 
tinued struggle between the royal governors and the general 
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assembly,—the assembly withholding money grants, and the gover- 
nors exercising the power to dissolve it at wil. The chief concern 
of the province was the defence of the northern frontier. The 
quartering of British troops became a. source of constant irritation 
between the people and the officers, and the need of money by the 
authorities caused as severe a struggle between the governors and 
the assembly. The conquest of Canada in 1763 closed the long 
contest in which New York troops were constantly engaged. The 
war left a heavy burden upon Great Britain, a part of which par- 
liament attempted to shift to the shoulders of the colonies. A 
general congress of the colonies held in New York in 1765 protested 
against the Stamp Act and other oppressive ordinances, and they 
were in part repealed. But parliament maintained the principle 
upon which the legislation was based, the supremacy of parliament 
and its right to tax the colonies without their representation or con- 
sent. In 1769 the total exports of the province amounted to 
£246,522. Duringthis long political agitation New York, the most 
English of the colonies in her manners and feeling, was in close har- 
mony with the Whig leaders of England. She firmly adhered to 
that principle of the sovereignty of the people which she had 
inscribed on her ancient charter of liberties. Largely dependent 
upon commerce, she was the first to recommend a non-importation 
of English merchandise as a measure of retaliation against Great 
Britain, and she was first also to invite a general congress of all the 
colonies. On the breaking out of hostilities, New York immedi- 
ately joined the patriot cause ; the English authority was overthrown, 
and the government passed to a provincial congress. In May 1775, 
Forts Ticonderoga and Crown Point, which eommanded Lakes 
Champlain and George, and secured the northern frontier, were cap- 
tured by the Americans. New York city became the headquarters 
of the continental army under command of General Washington. 
On July 9, 1776, the provincial congress reassembied at White Plains, 
and formally took the name of the representatives of the State of 
New York. The same day they proclaimed their adhesion to the 
Declaration of Independence. The defeat of the Americans on Long 
Island, 27th August 1776, was followed by the abandonment of the 
city, September 15, the army of Washington retiring to the high 
ground at the northern end of the island. Next day a conflict 
took place between the advanced troops where Manhattanville now 
stands. The movement of Howe to White Plains, and his sub- 
sequent successful operations, compelled the withdrawal of the 
Americans to New Jersey. In 1777 the advance of Burgoyne from 
Canada was checked at Saratoga and his entire army captured; a 
diversion attempted by St Leger by way of the Mohawk was like- 
wise unsuccessful. An attempt of Clinton to aid Burgoyne, in which 
he captured the forts at the entrance to the Hudson Highlands, 
failed; West Point continued to command the passage of this import- 
ant line of communication. On April 20, 1777, the State assembly 
adopted the first constitution. General George Clinton was elected 
governor, and held the office till the elose of the war. In 1779 
(July 16) Stony Point was captured by the Americans. In 1780 the 
failure of Arnold's treason put an end to the schemes of the British 
to command the river. The only other action of importance on the 
soil of the State was the punishment of the Indians who had 
aided Sir John Johnson in his ineursions. Sullivan with 3000 
men penetrated to the heart of the Seneca country and destroyed 
the towns. Inthe summerof 1781 Rochambeau with French troops 
made a junetion with Washington in Westchester county, and New 
York city was threatened by the allied forces. News of the approach 
of the fleet of De Grasse to Chesapeake Bay caused a transfer to 
Virginia of the military operations. On the conclusion of the war 
New York was evacuated, November 25, 1783. Freed from armed 
occupation, and its seaport regained, the State made rapid progress. 
Its natural advantages, which the war diselosed, attracted settlers 
from other States, and the western lands were quickly taken up. In 
1788 (July 26) New York adopted the Federal constitution, became 
the most important member of the national union, and received 
popularly the name of the Empire State. The seat of government 
was transferred from New York city to Albany in 1797. The pro- 
gress of the State met with no interruption until the war with Great 
Britain in 1812, when its northern frontier became the seat of opera- 
tions by land and water. The treaty of Ghent put an end to the 
war, and important schemes for the development of the internal 
navigation to bring the products of the State to tidal water were 
rapidly consummated. Steamboat navigation began on the Hudson 
in 1807, and the canal system was perfected in 1825 in the comple- 
tion of the Erie Canal, which opened the country from the lakes to 
the sea. This important artery of commerce has been recently freed 
from toll by popular vote. The railroad system is still more perfect : 
great lines traverse the State from its eastern to its western 
extremity, and a network of minor lines connects every town and 
village of any importance in the State with the central arteries. 
Progress of Settlement.—At the close of the Dutch period the 
settlement of that part of New Netherland which afterwards 
became New York was confined to Manhattan, Long, and Staten 
Islands, and the banks of the Hudson. Westward of these there 
were small trading stations on the line of the Mohawk and other 
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water carriages. Early in the last century the admirable natural 
channel of communication which by the Mohawk river and Wood 
Creek connects the Hudson with the great lakes attracted immigra- 
tion. The fertile valley of the Mohawk was the first occupied. A 
settlement was made there about 1722 bya colony from the Pala- 
tinate, who constituted almost the entire population until the close 
of the Revolution. In 1756 there were only ten county divisions 
in the province, of which but two were west of the Hudson. At the 
time of the Revolution there were fourteen counties, the most 
westerly of which lay on the sides of the Mohawk, about 40 miles 
from Albany. The inhabitants were at this time Dutch, French, 
English, Scotch, and Irish. The war brought the extreme richness 
of the western lands to the notice of the troops, and they in turn 
informed the people. After the war settlements spread with 
rapidity. The State of New York ceding to Massachusetts about 
10,000 square miles of territory, there was before 1800 a large 
immigration from New England, which extended itself over the 
interior of the State to its western boundary. This was essentially 
an agricultural population. The military lands set apart as 
bounties during the war, to the amount of 180,000 acres, were 
rapidly taken up by the immigrants who flowed into the western 
country like a torrent, opening roads and founding villages and 
towns. Between 1784 and 1800 two cities, three large villages, and 
numerous smaller settlements were founded, and the population of 
the State doubled in numbers. The foreign immigration of the last 
forty years has chiefly settled on the lines of the great railroads, 
which present an almost unbroken chain of industrial cities. 
Constitution. —The fundamental constitution of the State adopted 
in 1777 was in its main features after the English nodel:—a chief 
executive and two separate legislative chambers ; justice adminis- 
tered through local county courts, a probate judiciary, a high com- 
mon law tribunal called the supreme conrt, side by side with a 
court of chancery; final appellate jurisdiction in law and equity 
vested in the State senate. This first constitution of the State 
declared the people to be the only source of political power. The 
secret ballot insured the independence of the vote. Religious 
liberty to all was absolutely secured. In 1821 a new convention 
greatly simplified the machinery of administration. Under this 
new constitution the people took to themselves a large part of the 
powers before delegated to the assembly. The elective franchise 
was extended by a removal of freehold qnalification. In 1846 a new 
constitution made radical changes in the framework of government. 
The elective franchise was further extended by diminution of resid- 
ence qualification ; clective districts were established on the basis 
of population, and shifted with the varying censuses. The elective 
principle, before confined to part of the executive and legislative 
officers, was applied also to the judiciary. A court of appeals of last 
resort was instituted. Local tribunals were invested with the powers 
and jurisdictions of the supreme court of common law and of the 
eourt of chancery. The separation of the legal and political depart- 
ments of government was complete. The question was again sub- 
mitted to the people in 1873, and the election of the judiciary main- 
tained by a large majority. Some slight amendments have been since 
made. The constitution, as finally matured, completely carries out 
the principle of a government of the people by its own directly chosen 
agencies. Elective restrictions upon negroes and mulattoes were 
removed by degrees. Slavery was gradually abolished under an Act 
passed in 1799. In 1811 the only discrimination was the require- 
ment of a certificate of freedom. The constitution of 1821 imposed 
both a residence and a freehold qualification, restrictions which 
remained until removed in 1870 by the fifteenth amendment to 
the Federal constitution, when suffrage to males became absolutely 
free in the State. The constitution of 1777 forbade Acts of 
Attainder after the close of the war, and provided that no Act 
should work corruption of blood. Primogeniture and entail were 
for ever abolished. That of 1846 did away with all feudal tenures 
of every description. Imprisonment for debt, before limited by 
statute so far as females were concerned to sums over $50, was 
entirely abolished in 1831. Married women were secured in their 
separate rights to realand personal property by statute in 1848. 
l1mprisonment of witnesses was put an end to by Act of 1882. 
Education, —The grant of the West India Company (1629) to the 
planters of New Netherland required the establishment of a school, 
and in 1644 the burgomasters of New Amsterdam made a munici- 
pal provision for school purposes in the colony ; but this proved 
nominal, and instruction received little attention until after the 
arrival of Stuyvesant, when an academy and classical school was 
established (1659). At the conquest in 1664 the English found this 
institution in high repute, and in addition three public schools and 
a number of private Dutch schools in the city alone. The academy 
or Latin school was continued by the English authorities for a few 
years, but the Dutch schools received no Government contribution. 
In 1702 a free grammar sehool was established by Act of Assembly. 
In 1710 a school was founded by Trinity church, and similar pro- 
visions by other religious denominations followed. In 1754 King's 
College (reorganized in 1784 as Columbia) was established by char- 
ter. Here many of the men who became distinguished in the 
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annals of the State received their education. Its departments. 
were fully organized when the Revolution put an end to all instruc- 
tion, and the building became a military hospital. The legislature 
of the State in 1795 granted an appropriation of $50,000 for five. 
years for common school purposes. A general school system was 
organized by commissioners in 1812. District libraries were insti- 
tuted in 1838, and a State normal school established in 1844. In 
1849a free school law was enacted, but its unequal operation caused. 
its repeal. In 1867 a free school law was again enacted. The 
schools of the State are noted for their efficiency. All the common 
schools are free, and are supported by the income of a school fund 
and by a State, city, anddistrict tax. A superintendent of public 
instruction has general supervision. School commissioners elected 
by the people have charge in each district, and there are boards of 
education in all the cities. The expenses for the fiscal year ending 
September 30, 1880, were $11,181,986:55. The attendance for the 
same year in public schools was 1,041,089 scholars, in normal 
schools 6156, and in private schools 115,646.! 'The number of 
volumes in school distriet libraries was 705,812. "The result of 
this admirable system appears in the census of the United States 
for 1880. The number of the inhabitants of the State who were 
unable to read was reported at 166,625, or 42 per cent., of those 
unable to write at 219,600, a percentage of 5:5. 

Charities, —The public chanties were by Act of 1867 placed under 
the charge of a board of State commissioners of public charities, 
who are paid expenses but receive no salary. The institutions 
wholly or chiefly maintained by the State are—asylums for the 
insane, inebriate, deaf and dumb, blind, and idiots, and establish- 
ments for reform of juvenile delinquents. In the counties, cities, 
and towns there are public poorhouses and asylums, besides 
hospitals, dispensaries, and homes in great variety. The official 
report of January 1883 states the expenditures for the fiscal year 
ending September 30, 1882, for orphan asylums and homes for 
the friendless, at $4,486,204:21, the total number of persons sup- 
ported being 46,985,—of these 24,868 remained at the close of the 
year. The expenditure for hospitals the same year was $1,503,283 68, 
the number of patients treated 27,850. During the same period 
the dispensaries treated 270,323 persons, at an expenditure of 
$102,834:20. There were in the several asylums aud almshouses, 
October 1, 1882, 10,443 insane persons. The number of persons 
supported and temporarily relieved in the county poorhouses and. 
almshouses during the year ending November 30, 1882, was 57,895; 
in the city almshouses 69,875; total 127,770, of whom there 
remained at that date 16,507. The amount expended for support. 
and relief of the poor and other charities was $4,715,005:62. Com- 
parison with previous statements shows that there had been no 
actual increase in pauperism in the State in twelve years, and a 
decrease in proportion to the population. A State board of com- 
missioners of emigration has until recently had charge of the immi- 
grants landed at the port of New York. The arrivals in 1882 
were 476,086. The expenses of this board were met by a head- 
money tax, but, the Act under which it was levied having been 
declared unconstitutional, its functions have virtually ceased. A 
resort to the old system by which shipowners were compelled to 
give bonds to relieve the city from the care of pauper immigrants 
Is the only alternative for State appropriation. 

Correction. —The superintendent of prisons reported the number 
of convicts confined 30th September 1882 at 2937, the total ex- 
penses at $415,662:10, and the earnings at $421,916°95, showing a 
surplus of $6254°85. The strong and increasing jealousy of artisans 
has led to an abandonment of some of the most profitable kinds of 
convict labour. : 

Wealth and Taxation.—The aggregate assessed valuation of the 
wealth of the State was in 1882 $2,821,549,963, of which amount 
$2, 482,012,682 was real and $339,537,281 personal. The amount 
of taxation was $47,573,820:07, of which $3,757,971:47 was State, 
$30,429,458 62 county, $10,324,339-16 city, town, and village, 
eqnal to 1:709 cents on one dollar ($1) valuation. 

Finances.—The fiscal affairs of the State have been managed 
on correct principles, and its credit has been maintained unimpaired. 
To this its payment of the intcrest and principal of its bonds im 
coin during the temporary suspensions of specie payment which 
preceded the civil war and the long national suspension which 
followed its outbreak greatly contributed. The total funded debt of 
the State, 30th September 1882, was $6,385,556 °30, over 6 millions 
of which represents the canal debt. The receipts of the State 
treasury during the fiscal year ending at same period were. 
$17,735,761, and the payments $13,898,198 ‘21, leaving a balance of 
$3,837,563:38. The rato of taxation for the year 1882 was fixed 
at 2:45 mills on the dollar, which is estimated to yield a revenue 
of $6,820,022-29. The revenues of the canals for the year ending 
September 30, 1882, were $659,970°35, and the expenditure 
$653,510°01. The canal system is for the future to be maintained 
by direct taxation. 
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1 Tn 1881-82, of 1723 Indian children of school age reported, 1169 attended 
school. The State pays $8500 for their education. 
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Banking. —The bank of New York, chartered in 1791, was the 
first financial institution incorporated in the State. Banks con- 
tinued to be incorporated by special Acts of the legislature until 
1838, when a general banking law made the business free to all 
under certain restrictions. In 1829 a safety find system was 
established to seeure the circulation of the banks contributing to it, 
and commissioners were ereated to apply its provisions, but the 
unequal operation and insufficiency of the system brought about 
its abolit in 1843, and supervision was entrusted to the comp- 
troller of the State. In 1851 a banking department was created. 
The Act of the United States of 1865, to provide a national currency, 
in its requirement of a deposit of United States bonds to secure the 
circulation issued to the banks by the Government made a radical 
change in the entire banking system. If the policy of reduction of 
the debt of the United States be continued, some other form of 
security must be devised to take the place of the bonds of the 
United States. In 1867 the State passed an Act enabling national 
banking associations to become ‘State banking associations. The 
national tax of 10 per cent. being in effeet prohibitory on other 
than national bank circulation, the State banks are banks of dis- 
count and deposit only. On the 16th December 1882 there were 
seventy-seven banks in operation under this Act. Their capital 
was $19,455,700. The mass of the banking business of the State 
is done by the national banks, of which there were on December 30, 
1882, 307, with a capital of $86,313,692. Their deposits at same date 
were $355,673, 215°80, their loans and discounts $336,269, 003-87, 
and their issues of national bank circulation amounted to 
$15,979,914, secnred by United States bonds, deposited with the 
comptroller of the currency at Washington, to the amount of 
$52,217,050. They held in specie $54,186,128:94, and in legal 
tender notes of the United States $18,192,201. The first bank for 
savings in the State was incorporated in 1819, since which time 
these beneficent institutions have vastly increased. On the Ist 
January 1883 they numbered 127, holding for 1,095,971 depositors 
the sum of $412,147,213. They are incorporated by special Acts 
of the legislature, and the provisions for the security of their 
investment are very stringent. Trust companies, of which there 
are several, are also incorporated by special Act, and the security 
of their depositors is guaranteed by deposits of publie stocks or eash 
with the banking department of the State. On the Ist October 
1882 there were fourteen corporations for the safe keeping and 
guardianship of personal property, with a capital of $2,676,900. 

Agriculture.—New York is the third State of the Union in the 
number of farms, and second in their value. The total number of 
acres in farms in 1880 was 28,780,754, of which 17,717,862 acres 
were improved lands. The number of farms was 241,058, value 
$1,056,176,741. The live stock included 610,358 horses, 5072 
mules and asses, 39,633 working oxen, 1,437,855 milch cows, 
862,233 other cattle, 1,715,180 sheep, 751,907 swine. The farm 
products were—oats, 37,575,506 bushels; Indian corn, 25,690,156 ; 
wheat, 11,587,766; barley, 7,792,062; rye, 2,634,690; buck- 
wheat, 4,461,200; potatoes, 33,644,807; hay, 5,240,563 tons; 
hops, 21,628,931 Ib; tobacco, 6,481,431 Ib]; milk (sold or sent to 
butter and cheese factories), 231,965,533 gallons; butter (made on 
fanns), 111,922,423 Ib; cheese (made on farms), 8,862,590 1b; 
wool, 8,827,195 Ib. "The estimated value of all farm productions 
by the census of 1880 was $178,025, 695. 

Manufactures, —New York is tlie first manufacturing State in 
the Union, and in the last deeade the value produced has increased 
nearly 35 per cent. In 1880 there were in the State 42,739 
establishments, employing a capital of 8514,246,575 and 531,533 
hands. The amount paid in wages was $198,634,029; for mate- 
rials, $679,612,545. The products were valued at $1,080,696, 596. 

Shipbuilding. —The vessels of all classes built in the State during 
the fiscal year ending 30th June 1882 numbered 1371, aggregating 
282,269 tons. Of these there were 668 sailing vessels of 118,798 
tons, 502 steamers of 121,942 tons, 68 canal boats, and 135 barges. 

Fisherics.—The chief fishing industry is the taking of menhaden, 
in value (1880) $1,114,158, and the raising of oysters, value in 1880 
$1,577,050, other fisheries $1,689,357. The total number of hands 
employed in all branches in 1880 was 7266, the amount of capital 
$2,629,585, and of product $4,380,565; the number of vessels em- 
ployed was 541, measuring 11,583 tons, valued at $777,600. 

Commerce. —New York, owing to its magnificent seaport and its 
admirable land and water communication, enjoys a large proportion 
of the national trade. In 1882 the State had in exports and im- 
ports of merchandize, including specie and bullion, the sum of 
$894,430,636, or 56} per cent. of the trade of the United States. Of 
the imports it received and distributed $499, 928,774, and it exported 
$394,501,862. The amount of internal trade can only be estimated 
by the valuc of the tonnage moved. In the year ending 30th 
September 1882 the arrivals at tide water were 3,068,152 tons, and 
the internal movement reached 1,361,268, the total value of the 
property transported being $147,918,907. The freight carried on 
railroads amounted to 47,350,174 tons, which at the same rate of 
valnation as that given for canal traffic, $35 per ton, may be set 
down at $1,657,256, 090, a total value transported of $1,805,174,997. 
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The value of the freight carried through the Sound, the Hudson 
river, and the lakes may be estimated at $250,000,000, which would 
give an aggregate of over $2,000,000,000. Deducting from this 
gross amount 900 millions, the value of its foreign commerce 
(imports and exports), the sum of 1000 millions is arrived at as 
an approximate valuation of the internal trade of the State. 

Conveyance.—On the 30th September 1882 there were 326 steam 
and 81 horse railroads ineorporated under the laws of the State. 
The paid up capital stock of the steam roads amounted to 
$623,772,211:67 (of which for this State $397,3806,453:21), and of 
the horse roads to $24,068,248:35. The steam roads carried 
66,691,562 passengers ; two elevated roads in New York city carried 
86,361,029, and the horse roads 277,171,345 passengers. "The total 
of miles of steam roads built and owned by New York companies 
was 10,058, of which 6641 were in New York State. There are 
twelve canals, of which the Eric is the principal. The total move- 
ment on all reached 5,467,423 tons in 1882. 

Population.—New York has the largest population of any of the 
States. From official sourees the population of the province was 
given in 1698 at 18,067; in 1703 at 20,665 ; in 1723, 40,564; in 
1731, 50,824 ; in 1737, 60,437 ; in 1749, 73,448; in 1756, 96,790; 
in 1771, 168,337. By the first United States census of 1790 at 
340,120; in 1800, 589,051 ; in 1810, 959,049 ; in 1820, 1,372,111; 
in 1830, 1,918,608 ; in 1840, 2,428,921; in 1850, 3,097,394 ; in 
1860, 3,880,735 ; in 1870, 4,382,759. 

The total population by the census of 1880 was 9,082,871 


:(2,505,322 males, 2,577,549 females); of these 3,871,492 were 


native born. The race division was—whites, 5,016,022 ; coloured, 
65,104 ; Chinese and Japanese, 926; Indians, 819.! "There are 59 
cities having each a population of over 4000, the principal being 
New York, 1,206,299; Brooklyn, 566,663; Buffalo, 155,134; Albany, 
the State capital, 90,758; Rochester, 89,366; Troy, 56,747 ; 
Syracuse, 51,792; Utica, 33,914; Auburn, 21,921; Oswego, 21,116; 
Elmira, 20,541; Poughkeepsie, 20,207. There were engaged in 
agriculture 377,460 persons ; in professional and personal service, 
537,897; in trade and transportation, 339,419 ; and in manufac- 
tures and mechanical and mining industries, 629,869. The popu- 
lation averaged 106°74 persons to the square mile, and occupied 
772,512 dwellings. (dis Av Sb 
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NEW YORK, the principal city of the United States in Plates 


point of wealth and population, and, next to London, the 
most important commercial and financial centre in the 
world, lies mainly on Manhattan Island, which is situ- 
ated at the upperend of New York Bay, between the 
Hudson River and East River, on the west and east respec- 
tively, and the Harlem River and Spuyten Duyvil Creek, 
small connecting tide-ways which separate it from the 
mainland on the north-east and north. The legal limits 
of the municipality also include on the northern side a 
portion of the mainland which formerly constituted the 
towns of Morrisania, West Farms, and Kingsbridge, the 
boundary on the N. being the city of Yonkers and on 
the E. the Bronx and East Rivers, containing in all 414 
square miles, or 26,500 acres, of which Manhattan Island 
makes 22 square miles, or 14,000 acres. They also con- 
tain the small islands in the East River and New York Bay 
known as North Brother’s, Ward’s, Randall’s, Blackwell’s, 
Governor’s, Bedloe’s, Ellis, and the Oyster Islands. The 
city-hall stands in 40° 42' 43" N. lat. and 74° 0' 3" W.? 
long., and is about 18 miles distant from the ocean, 
which is reached through the upper and lower bay, 
together constituting a harbour of the first order. The 
upper bay has an area of 14 square miles and the lower 
bay of 88 square miles of safe anchorage. The ship 
channels have from 21 to 32 feet and from 27 to 39 
feet of water according to the state of the tide. The 
Hudson and East Rivers also afford the city 13} square 
miles of good anchorage. The tide rises and falls on the 
average 43 inches. Manhattan Island, as well as the 
adjacent country to the north and east, is composed mainly 
of rocks, chiefly gneiss and mica schist, with heavy inter- 


1 This includes only Indians subject to taxation. 

2 New York is 3° E. of Washington. In time it is 12™ before 
Washington, 55m before Chicago, 35 14m before San Francisco, and 
4h 56m after Greenwich. 
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calated beds of coarse-grained dolomitic marble and thinner 
layers of serpentine. These rocks have been usually sup- 
posed to be Lower Silurian, but Professor Newberry holds 
that they have so great a similarity to some portions of the 
Laurentian range in Canada that it is difficult to resist the 
conviction that they are of the same period. The deep 
iroughs through which the Hudson and East Rivers now 
find their way through New York harbour to the ocean are 
supposed by the same geologist to have been excavated 
in the late Tertiary period, in which Manbattan Island 
and the other islands in New York Bay stood much higher 
than they do now, when Long Island did not exist, and a 
great sandy plain extended beyond the Jersey coast some 
80 miles seaward. Manhattan Island, for half its length 
from the southern point, slopes on each side from a central 
ridge. On the upper half of the island the ground rises 
precipitously from the. Hudson River in a narrow line of 
hill, which again, on the eastern side, sinks rapidly into a 
plain bordering on the Harlem and East Rivers, and known 
as Harlem Flats. The surface is throughout rocky, with 
the exception of this plain, and levelling on a great scale 
has been necessary in laying out streets. The district 
beyond the Harlem river, which extends as far north as 
the city of Yonkers, is traversed by lines of rocky hill 
running north and south, and still thickly wooded. The 
original settlement out of which New York has grown 
was made on the southernmost point of the island, and it 
has, since the beginning of the [8th century, spread due 
north and from river to river. 

The street called Broadway runs for nearly 3 miles 
along the crest of the island, forming for that distance 
the central thoroughfare from which streets spread with 
some regularity to the water on each side. The lead- 
ing thoroughfares 
originally followed 
the line of the shore, 
along which the ear- 
liest buildings were 
chiefly erected, the 
central ridge being 
the last to be occu- 
pied, until the city 
reached what is now 
knownas WallStreet, 
the site of which was 
marked by a rampart | i" 
and stockade extend- |^ 
ing fromrivertoriver | i. 
across the island. |: } 
Within this space the | 2]. 
streets were laid out |; 
either as convenience 
dictated or as old|*? 
pathways suggested, | ^ ; 
without any general E od 
design or any atten- New York in 1695. 
tion to symmetry, and were named, for the most part, after 
prominent settlers. The first regular official survey of the 
city, tracing the line of the streets, was made in 1656, 
when Wall Street was its northern limit. In 1807 the 
present plan of the city was adopted, with its broad 
longitudinal avenues crossed by side streets at right angles, 
beginning at a point about two miles from the Battery 
and running the whole length of the island. The erection 
of buildings along these streets has led to the levelling of. 
the region below the Central Park, but in the park the 
varied outline which once characterized the whole island 
is still retained. The precipitous banks of the Hudson 
river at the upper end have also compelled a treatment 
in which the original configuration of the ground is pre- 
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served, and the streets and roadways are adapted to it. 
The city in its growth northward absorbed several suburban 
villages known as Greenwich, Harlem, Manhattanville, 
Fort Washington, Morrisania, and Kingsbridge. 

General Aspect.—The appearance of New York every- 
where but in the leading thoroughfares is usually dis- 
appointing to strangers. The pavement of all the streets, 
except Broadway and Fifth Avenue, is bad, and the street 
cleaning in all but the' principal streets is very defective. 
The lower part of the city, which is the centre of trade, is 
generally well kept, and contains a large number of im- 
posing buildings. Wall Street in particular, which is now, 
after Lombard Street, the most important haunt of 
moneyed men in the world, has several banks of effective 
architecture, together with the United States custom- 
house; while Broad Street, which runs off from it at right 
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New York in 1728, 
occupied at its upper end by handsome buildings of vast 
proportions intended for the offices of merchants and 
bankers. After the city had spread beyond Wall Street, 
the well-to-do portion of the population and the leading 
retailers seem to have clung to Broadway as the great line 
of traffic and trade. For one hundred years the wealthy 
residents built their houses along it, or, if in the streets 
running off from it at right angles, as near it as possible ; 
and the shops followed them up closely. As population 
grew during this period the private dwellings of the better 
class simply moved up farther on Broadway and the 
adjacent streets, leaving the old houses to be converted 
into shops. The farther from Broadway, and the nearer 
the river on either side, the cheaper land was, and the 
poorer the class of houses which sprang up on it. This 
fondness for Broadway in a great degree explains the 
aspect of the city. About a mile and a half from the 
Dattery, or southernmost point of the island, the cross 
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streets which up to this line are mostly named after local 
notables of the colonial period, become designated by 
numbers, and are separated by equal intervals, known as 
“blocks,” of which twenty form a mile. Up to Eighth 
Street, Broadway divides the streets which cross it into 
east and west. After Eighth Street, Fifth Avenue, which 
begins at a handsome square, known as the Washington 
Square, lying a short distance west of Broadway, becomes 
the dividing line, and continues to be so out to the Harlem 
River, a distance of 8 miles. Broadway at Fourteenth 
Street runs into Union Square, which contains statues of 
Washington (equestrian), La Fayette, and Lincoln, and is 
surrounded by large shops; it then trends westerly to- 
wards the Hudson River, and thus crosses Fifth Avenue 
(which runs due north) at Twenty-Third Street, where it 
enters Madison Square, another open space, on the west 
side of which are clustered several of the largest hotels in 
the city. Fifth Avenue has played for the last forty 
years the same part, as the fashionable street, which 
Broadway played in the preceding period. It was long 
the ambition of wealthy men to live in it. It is lined 
from Washington Square to the Central Park, a distance 
of 3 miles, with costly houses, mostly of brown stone and 
red brick, without much architectural pretension, and 
producing from the preponderance of the brown stone a 
somewhat monotonous effect, but perhaps unequalled any- 
where as the indication of private wealth. Fashion has 
long permitted, and of late has encouraged, resort to the 
side streets as places of abode, but the rule is neverthe- 
less tolerably rigid that one must not go beyond Fourth 
Avenue, two blocks on the east side, or Sixth Avenue, one 
block on the west side, if one wishes to live in a good 
quarter. Within the district thus bounded the city 
presents a clean and orderly appearance, but mainly owing 
to the exertions of the householders themselves.! 

Harbour Defence.—For this the city depends on forts 
situated at the western entrance to Long Island Sound, at 
the Narrows (a passage between the upper and lower 
bays), and in the harbour.itself. All these are confessedly 
powerless against a fleet armed with modern ordnance. 
The forts at the entrance of the Sound are Fort Schuyler, 
situated on Throgg’s Neck, and a fort on Willett’s Point 
on the opposite shore. The defences at the Narrows 
consist of Forts Wadsworth and Tompkins and several 
detached batteries on the Staten Island shore, and of Fort 
Hamilton and several batteries on the opposite Long Island 
shore. The forts in the bay are small and weak structures, 
and comprise Fort Columbus, Castle William, and some 
batteries, all on Governor’s Island, and Fort Gibson on 


1 When the present street plan was adopted, no arrangement was 
made for back entrances to the houses as in Boston and Philadelphia, 
and the consequence is that all ashes and refuse have to be removed 
by a front door, and are placed in barrels on the sidewalk in the 
morning to await the arrival of the municipal scavenger carts, which 
is very uncertain as to time. The streets, consequently, are defaced 
for half the day by these unsightly accumulations. In the better 
quarters the inhabitants avoid this by having their refuse removed at 
their own cost by dustmen who enter the houses for it. They have 
the streets in front of the houses swept in the same way to make up 
for the defeets of the municipal street cleaning. When we pass out 
of this favoured region we find the garbage and ashes heaped in front 
of the doors, and the streets impeded by carts and waggons which 
their owners, in disregard of the municipal crdinances, are allowed to 
keep standing out of doors, thus saving themselves the expense of 
coach-houses. Consequently, all that portion of New York which 
does not lie within a quarter of a mile of Broadway or Fifth Avenue 
presents a spectacle of dirt and disorder and bad pavement for which 
it would be difficult to find a parallel in other great capitals, The 
fine and well-kept part of the city nowhere touches on the rivers or 
approaches them, but runs in a long central line north and south, 
and the river banks are lined by wooden wharves. Some part of this 
neglect to beautify the city is due to the rapidity of its growth, some 
to defects in the plan on which itis laid out, but more to the badness 
of the municipal government. 
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Ellis Island. Fort La Fayette, made famous during the 
war of the rebellion as a prison, was destroyed by fire in 
1868, and Bedloe’s Island, on which stood Fort Wood, is 
now given up for the reception of Bartholdi’s statue of 
Liberty. 

fistory.—The history of the first Dutch settlements 
at Manhattan, and of their transference to England, is 
sketched in the article on NEw York Strate. Down to 
the Revolution the history of the city is to all intents and 
purposes that of the province at large. The population 
grew slowly but steadily, and so did the trade of the place, 
—the Dutch language and influence, however, gradually 
giving way to the English. During the Revolution the 
city, while containing a large body of loyalists, shared 
in the main in the feelings and opinions of the rest of 
the country, but was cut off from active participation in 
the struggle by being occupied at a very early period of 
the war by the British troops, and it was the scene of their 
final departure from American soil on November 25, 1782. 
Since the Revolution its history has been principally the 
record of an enormous material growth, the nature and 
extent of which are described in other parts of this article. 
It was the capital of the State of New York from 1784 to 
1797, though the legislature met several times during this 
period at Albany and Poughkeepsie. From 1785 to 1790 
it was the seat of the general Government, and there the 
first inauguration of Washington to the presidency occurred 
on the 30th of April 1789. 

Population.—The population of New York, in spite of 
the great attractions of the site, increased very slowly for 
the first century after its settlement. When the Revolution 
began it amounted to less than 22,000, and the city stood 
far below Boston and Philadelphia in importance. It was, 
too, dominated to a degree unknown in the other Northern 
States by the landowners whose estates lined the Hudson 
as far up as Albany, and who played the leading part in 
society and politics. The original constitution of colonial 
society was thoroughly aristocratic, and it was main- 
tained almost intact until after the Revolution, the large 
landed estates along the Hudson being still held by the 
descendants of the original Dutch grantees, and let on 
tenures which were essentially feudal in their character. 
In spite of the large influx of settlers from New England 
and other parts of the country, the Revolution found 
the Dutch elements in New York society still strong, if 
not dominant, and the political ascendency of the terri. 
torial families on the Hudson on the whole but little 
diminished. After the Revolution the growth of the city 
population became more rapid, but it did not reach 
100,000 until 1815, nor 160,000 until 1825. From this 
date it grew by leaps and bounds until it reached, in 
1880, 1,206,299,? although a large body of persons whose 
business lies in New York reside in Brooklyn or Jersey 
City, on the other side of the East and Hudson Rivers 
respectively, or in the lesser suburbs, and are not included 
in the census return. At the end of 1883 the population 
was estimated ‘at 1,337,325. The impetus which the 
population received in 1825 was due to the opening of 
the canal connecting the Hudson with Lake Erie, which 
made New York the commercial entrepot for a vast and 
fertile region such as lay behind no other port on the 
eastern coast. The tendency of foreign trade to con- 
centrate at New York, which has since reduced many 
small but once flourishing ports along the Atlantic coast, 
and has taken away from Boston and Philadelphia a good 


2 The following are the numbers given in the different United States 
census returns :—in 1790, 33,131; in 1800, 60,515; in 1810, 
96,373; in 1820, 123,706; in 1830, 202,589; in 1840, 312,710; 
in 1850, 515,547; in 1860, 813,669: in 1870, 942,292; in 1880, 
1,206,299 
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deal of the chief source of their early prosperity, at once 
began to show itself, and has apparently lost none of its 
force since the railways came into use to supplement or 
supersede the canals. 

In considering New York as a commercial port, the popu- 
lation of several suburbs within 10 or 15 miles radius 
should be taken along with it. Including only that of 
Brooklyn (556,663) and of Jersey City (120,722), the 
total would be 1,883,684. Of the 1,206,299 forming 
the population of the municipality of New York proper in 
1880, 478,670, or nearly one-third, were of foreign birth. 
Of these 163,482 were Germans and 198,595 Irish, 
forming together by far the largest and most important 
part of the foreign element. Of the total population, 
336,137 are males above the voting age, and the females 
exceed the males by about 25,000. In the native Ameri- 
can population, amounting to 727,629, there are 647,399 
natives of the State of New York, only 80,330 coming 
from other States. New Jersey furnishes the largest 
contingent, Pennsylvania, Massachusetts, and Connecticut 
following next, though every State and Territory in the 
Union contributes something. There are no means of 
ascertaining the proportion of the inhabitants born within 
the city limits; it is probably smaller than even in London 
or Paris. 

The heterogeneous character of the population, however, 
so largely composed of persons who come from widely 
different parts of the globe to seek their fortune, while 
infusing great energy into commercial and industrial 
operations, has had an unfortunate effect on the municipal 
life of the place. It has prevented the growth of a healthy 
local pride among the successful men of business, many of 
whom labour with the intention of passing their closing 
years elsewhere, a sentiment particularly strong among the 
prosperous New Englanders, whose affections are very apt 
to be fixed on the place of their birth. The result is that, 
considering the very large fortunes which have been made 
in the city during the last century, it has profited but 
little, compared with others in America, by the gifts or 
endowments of its wealthy men. The same cause has 
operated to some extent to prevent hearty co-operation in 
municipal affairs. The inhabitants of the different nation- 
alities live much apart, both in politics and in society. 
The Germans, whose social life is very active, give but 
little attention to local polities, although they form, owing 
to their intelligence, order, and industry, a very valuable 
element in the population. Germans head a good many 
of the principal banking and commercial houses. A 
considerable proportion of those settled in New York 
are skilled artisans; cabinetmaking and upholstering in 
particular are largely in their hands. They supply also 
most of the music of the city, do nearly all its brewing 
and a considerable portion of its baking, and furnish a 
very large contingent in the work of all the leading manu- 
factures. They supply comparatively few of the domestics 
of either sex, or of the manual labourers. Difference of 
language, combined with the absence of political training 
at home, keeps the Germans from taking a very active 
part in polities, except to resist some of the attempts at 
restrictive legislation directed against their beer drinking 
and Sunday amusements, which the American temperance 
advocates frequently make. As a rule it may be said that 
the prominent Germans in the city, like the Catholic Irish, 
belong to the Democratic party. 

The port of New York is the great gateway for 
immigrants coming to the United States. Of the 
7,892,783 immigrants who have come to the country from 
the years 1855 to 1882 inclusive, 5,169,765 have landed 
at New York city. The largest number landed there in 
one year was 476,086 in 1882. Germany sends the 
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greatest number, Ireland eoming next, England third, and 
Sweden fourth. From 1847 to 1881 inclusive the 
German immigrants arriving in New York have numbered 
2,498,595 ; the Irish, 2,171,982 ; the English, 834,328 ; 
and the Swedish, 208,505. The total number of immigrants 
landed at New York during the years 1858 to 1862 inclu- 
sive was 404,918 ; from 1863 to 1867 it was 1,009,611 ; 
from 1868 to 1872, 1,209,011; from 1873 to 1877, 
614,219; in 1878 it was 75,347 ; in 1879, 135,070; in 
1880, 327,371; in 1881, 455,681; in 1882, 476,086 ; and 
in the first six months of 1883 it was 257,635. The Irish 
emigrants who settle in New York are to a considerable 
extent a deposit left by the stream of emigration which 
enters the country at that port. The more energetic and 
thoughtful and those who have any money, push on to 
the west; the penniless and the shiftless are apt to stay 
where they land, and furnish the city with most of its 
unskilled labour, although of late years they have been 
exposed to considerable competition from Italians, mainly 
from southern Italy. The resource of a large number of 
the more pushing is apt to be liquor dealing, which 
generally brings them influence in ward polities, and 
secures recognition from the party leaders as a means of 
communicating with and controlling the rank and file. 
The great body of the porters and waiters in the hotels and 
second-class restaurants, of the carters and hackney-coach 
drivers, a large proportion of the factory workers, and 
almost the entire body of household servants are -Irish also, 
and for the most part a saving and industrious body. 

The social life of New York in the earlier days, and, in 
fact, down to 1825, took its tone from the landholding 
aristocracy. Social traditions were, however, principally 
Dutch, and were characterized by the simplicity and 
frugality of that people. As the place grew in wealth and 
population, the ascendency of the old Dutch families was 
gradually lost. The successful commercial men who came 
to New York from all parts of the country became the real 
local magnates, and business prosperity became the chief 
sign and cause of social distinction. This state of things 
still exists, There is no other city in the United States 
in which money gives a man or woman so much social 
weight, and in which it exercises so much influence on the 
manners and amusements, and meets with so little com- 
petition from literary, artistic, or other eminence. Tho 
luxury of domestic life is carried to a degree unequalled 
in any other city. The entertainments are numerous 
and costly, and the restaurants, of which Delmonico’s 
is the chief, have achieved a world-wide fame. The 
number of horses and equipages has greatly increased 
within twenty years under the stimulus given by the 
opening of Central Park, the drives of which on fine after- 
noons in April and May and the early part of June present 
a scene of great brilliancy. The city is, however, almost 
completely deserted during the summer months by the 
wealthy, who fly to country houses along the coast from 
New Jersey as far up as the province of New Brunswick, 
or to the mineral springs of Saratoga, or to Europe. 
Thirty years ago it was the ambition of rich men to own 
country houses along the Hudson river, the scenery of 
which possesses great grandeur, but its banks have of late 
been infested by malaria, and for this and other reasons 
the tide of fashion has been turned to the seaside, and 
more particularly to Newport in Rhode Island, which is 
now a city of marine villas. For people of small means 
New York is slenderly provided with summer entertain- 
ments, except such as are afforded by the beauty of the 
suburbs and by the many water-side resorts within easy 
reach on the Hudson, the New Jersey coast, and Long 
Island Sound, and especially at Coney Island, which is. 
really a continuation of the sandy beach that extends all 
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along the south side of Long Island. Its western extremity 
is distant from the Battery about 81 miles in a straight 
line, and its extreme length is about 5 miles. Since 1874, 
when capitalists suddenly woke up to the capabilities of 
the spot, a number of favourite resorts have sprung up 
on the island, with monster hotels, in one of which as 
many as four thousand people can dine at once, con- 
veniences for surf-bathing, and a great variety of amuse- 
ments. The island is reached by steam and horse cars, 
by steamboats, and by carriages. The Germans have 
beer gardens on a grand scale, both on Manhattan Island 
and elsewhere which they frequent in vast numbers. 
The Irish organize picnics to groves and woods along the 
Hudson and East Rivers, which are let for that purpose. 
Excursions by water down the harbour and up Long 
Island Sound are very numerous. For this species of 
amusement there are few cities in the world so well 
situated. 

New York has about thirty places of amusement using 
scenery, not including a few small variety theatres of little 
importance ; of all these the Metropolitan Opera House is 
much the largest. Its stage is 96 feet wide, 76 feet deep, 
and 120 feet high. There are seventeen outside entrances, 
six of them 10 feet wide; and the whole structure is 
fire-proof. The chief foyer is 34 feet wide and 82 feet 
long, with a parlour so connected that the foyer can be 
used as a lecture-room, the parlour giving place for a stage. 
The seating capacity of the auditorium is about three 
thousand. Of the other theatres the largest are Miner’s 
Bowery, Miner's Eighth Avenue, Academy of Music, M‘Kee 
Rankin’s, Niblo's, Fourteen Street Theatre (Haverly's), 
Thalia, Criterion, London, Harrigan and Hart's, Cosmo- 
politan, Fifth Avenue, Star, Twenty-third Street, Union 
Square. Beside the theatres there are two fine concert and 
lecture-rooms—Steinway Hall and Chickering Hall. 

The clubs of New York may be divided into two classes, 
—the political and social, and the purely social. To the 
former belong the Manhattan and the Union League; to 
the latter the Century (1847), Harmonie (1852), Knicker- 
bocker (1871), Lotus (1870), New York, St Nicholas, 
Union (1836), and University (1865). The Manhattan 
Club (with some 570 members) is the local club of the 
Democratic party, founded during the closing years of 
the civil war, and reorganized in 1877. The Union 
League Club was founded in 1863, in order to give to 
the Federal administration during the war the organized 
support of wealthy and influential men in the city, and it 
has been ever since the Republican social organization of 
the city. The Century Club represents literature, art, and 
the learned professions, and owns a valuable collection of 
pictures and a well-selected library. All the members 
of the Harmonie Club speak German. The original plan 
of the Lotus Club looked to a membership of literary men 
and artists, and members of the musical and dramatic pro- 
fessions. 
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Education.—The Dutch West India Company, which settled the 
island of Manhattan, was bound by its charter to provide school- 
masters as well as ministers for its colonists. The company conse- 
quently maintained schools from the beginning, and private schools 
were also soon established, and drew pupils even from other colonies. 
When the colony passed into the possession of England, the schools 
of the city still continued in the hands of the Dutch Church and 
ministers, and were supported by them, receiving little or no aid 
from the Government. Ata later period, the desire of the new rulers 
to hasten the substitution of the English for the Dutch language in 
the colony led to an attempt by the colonial Government to reserve 
to itself the appointment of the schoolmasters, but it was not suc- 
cessful. Down to the middle of the 17th century the bulk of the 
population remained Dutch, and the support and contro] of the 
schools remained with the Dutch Church. The only outward sign 
of the growth of English influence during this period was the estab- 
lishnrent of the still existing Trinity school, in 1710, in connexion 
with the Anglican Church. About the middle of the century the 
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tide of English emigration, which has never since ceased, began to 
flow in, and English influence in educational matters hegan to gain 
the ascendency. In 1754 King’s College, afterwards Columbia 
College, was established, and, after a short struggle to preserve 
it from denominational control, became distinctively an Anglican 
institution. Before the Revolution the English language had 
practically carried the day, and taken possession of the schools, 
colleges, and churches ; but the political troubles which preceded the 
outbreak of the war, and the ocenpation of the city by the royal 
army during the war, closed them all, and for nearly ten years sus- 
pended all educational progress. 

It was not until over ten years after the Revolution that the State 
legislatnre took any steps for the establishment of a system of 
popular education in the State at large. But within three years 
after the peace the beginnings were made in New York in the form 
which has made the educational history of the city so peculiar, 
namely, as a charitable organization. In 1785 the Manumission 
Society established free schools for the poor coloured children of the 
city, and they were continued under the same auspices until 1794. 
A Quaker society, known as the ‘‘ Female Association for the Relicf 
of the Poor,” in like manner opened a school for white girls in 1802, 
and the organization extended its operations and continued them 
until 1846. It was the means of suggesting the formation in 1805 
of the association known as the ‘‘ Free School Society,” and after- 
wards as the ‘‘ Public School Society," which has played so im- 
portant a part in the education in New York. These were both 
charitable societies, and at first only songht to provide for children 
unconnected with the churches of varions denominations, all of 
which maintained schools of their own. Of the Free School Society 
the mayor, recorder, aldermen, and assistant aldermen were made 
ez-officio members, and membership was open to all citizens offering 
contributions to the funds. This society was in 1826 converted 
into a still larger and more powerful one with a new eharter, called 
the Publie School Society, which continued to have charge of 
popular education in the city until 1853. 1t was supported in part 
by voluntary contributions, in part by subscriptions from those who 
desired to share in its management, and in a small degree by a con- 
tribution from the school fund of the State. For fifty years it may 
be said to have done all that was done for popular education in New 
York city, and its existence caused the exemption of the city for 
nearly thirty years from the operation of the common-sehool system 
established in the rest of the State, under which the schools were 
managed by trustees elected by the voters of each school district. 
During its existence 600,000 children passed through its schools, 
and it expended every year a large and increasing revenue, and when 
dissolved turned over $600,000 to the city. It gradually became 
plain, however, that the work of popular education in a large city 
was too great to be carried on by a charitable association, however 
able or energetic. In 1842 New York was brought under the 
system prevailing in the rest of the State, but the Publie School 
Society was permitted to continue its existence and retain control 
of its own schools. It was found, after a few years’ trial, that the 
society could not flourish in competition with the official organiza- 
tion, and in 1853 it was voluntarily dissolved, and its schools and 
property handed over to the eity authorities, by whom the work of 
popular cducation has ever since been carried on. 

The municipal board of edncation was at first composed of repre- 
sentatives elected by the different wards, but in 1864 the city was 
divided into school districts of equal school population, each of 
which sends three commissioners to the board. ‘The ward schools 
were left in the control of elected trustees, subject only to a some- 
what ill-defined power of supervision at the hands of acentral board. 
This was found to work so badly, owing to the low character of many 
of the elected trustees, that in 1873 the whole system was reorganized. 
The power of appointing the twenty-one commissioners of the board 
of education, and three inspectors for each of the eight school dis- 
tricts, was given to the mayor, and to the commissioners the power 
of appointing five school trustees foreach ward. The commissioners 
and inspectors hold office for three years, and trustees for five. As 
an outgrowth of the common-school system there is a normal 
college for the education of teachers, with a model school connected 
with it, and also the college of the city of New York, which began 
in 1848 as a free academy for the advanced pupils who had left the 
common schools. It was empowered to grant degrees in 1854, and 
was formally converted into a university in 1866. 

The total number of scholars attending the city schools in 1882 
was 289,917, and the number of professors and teachers employed 
was 2544. An Act providing for compulsory education was passed 
by the legislature in 1874, and came into operation in the city in 
1875. It compels every person in the control or charge of any 
children between the ages of eight and fourteen to cause them to 
attend some public or private school at least fourteen weeks in each 
year, eight weeks of which are to be consecutive, or the pupils are 
to be instructed regularly at home at least fourteen weeks in each 
year in spelling, reading, writing, English grammar, and arithmetic. 
The law is enforced in the city by the city superintendent, who has 
twelve assistants known as “ agents of truancy.” 
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The schools, colleges, ana other institutions not connected 
officially with the Government are very numerous, beginning with 


Columbia College, founded in 1754, and now the oldest university | 


in the State, and the richest in the United States. Though not 
formally denominational, it is managed chiefly by members of the 
Protestant Episcopal Church. It has well-equipped law, medical, 
and mining schools, besides its academic department, a library of 
about 20,000 volumes, and a rapidly growing income from advance 
of its property in the city. There are also several denominational 
colleges belonging to Catholics, which offer a full course from the 
primary to the most advanced stage ; and two theological seminaries, 
one the Protestant Episcopal, and the other the Union Theological 
Seminary, belonging to the Presbyterians. The endowment of the 
non-sectarian University of the City of New York is small, so that 
it makes but little figurein the educational field. There are also 


numerous medical colleges, and a large number of private schools | 


frequented by children of the wealthier classes. 

Libraries.—The principal public libraries are the Astor Library, 
the Mercantile Library, and the New York Society Library, which 
have been described in vol. xiv. pp. 535, 536. 

Periodical Press.—There is probably nothing in which New York 
more nearly occupies the place of a metropolis than in the position 
of its periodical press towards that of the rest of the country. See 
NEWSPAPERS, supra, p. 434. The modern American newspaper may 
indeed be said to have originated in New York, which is naturally 
the chief centre for foreign news, as well as the chief financial and 
commercial centre, and the chief entrepot of foreign goods. In fact, 
as early as 1840 it had become plain that any one proposing to 
address the whole conntry through the press could address it more 
effectively from New York than from any other point. As popula- 
tion has spread and other cities have grown in wealth and numbers, 
New York newspapers have of course lost more or less of their early 
superiority, but they are still more widely read than any others, 
and absorb more of whatever journalistic talent there may be in the 
country. In the field of literary and artistic and musical criticism 
they are exposed to but little competition, from any quarter. The 
periodical literature of the city is now very large; there is hardly 
an interest or shade of opinion, religious or political, which does not 
possess a New York organ, as the subjoined table will show:— 


Periodicals published in New York City, May 1, 1883. 
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Churches, Religion, and Chérities.—In the absence of official 
returns as to churches and religious denominations, the most 
trustworthy statistics are those of the City Missionary Society, 
which pnts the number of places of religious worship in the city, 
including halls, chapels, and missions, at 489. Of these, 349 are 
churches properly so-called, each with a fixed congregation, and a 
settled pastor and a building appropriated to its own use. They 
are divided as follows among the various denominations:—Protes- 
tant Episcopal, 72; Roman Catholic, 57; Methodist Episcopal, 48; 
Presbyterian, 41; Baptist, 38; Jewish synagogues, 25; Lutheran, 
21; Dutch Reformed, 20; African Methodist Episcopal, 7; United 
Presbyterian, 6; Congregational, 5; Universalist, 4; Unitarian, 3; 
Quakers, 2; ‘‘ miscellaneous,” 23. This last term covers spiri- 
tualists and radicals of various shades, who, without having any 
fixed creed, or definite object of worship, meet on Sunday for 
speculative or ethical discussion. 

The Roman Catholic Church lays claim to 500,000 worshippers, 
or nearly half the population, which is probably a considerable 
exaggeration, as its hold on the natives is, beyond question, very 
slight, and the total foreign population of the city does not reach 
500,000. The Irish are almost wholly Catholic, as are the majority 
of the Germans, and nearly all the French, Italians, and other per- 
sons of foreign birth. The Catholic inerease, too, is derived almost 
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exclusively from foreign immigration. 
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The priests are mainly Irish 


; and German, the higher clergy being almost exclusively Irish either 


by birth or parentage. There is, too, a considerable Catholic element 
in social life, composed of the well-to-do French and German and 
Irish and Spanish, who, however, confine themselves very much to 
the company of persons of their own creed. 

All the places of worship in the city of one sort or another, taken 
together, are supposed to contain 375,000 sittings. The Protestant 
denominations lay claim to 83,400 communicants and 400,000 
attendants or supporters. The value of all the church buildings, 
including the ground on which they stand, is estimated at 
$40,000,000. The annual church expenses, including the ministers’ 
salaries, are supposed to be $3,000,000. There are connected with 
the churches 418 Sunday schools, with an average attendance of 
115,826 pupils. There are also in the city 326 local charitable 
institutions, of which 261 are Protestant, 38 are Roman Catholic, 
18 are Jewish, and the rest are not classified. They disburse 
annually about $4,000,000. The most remarkable and successful 
of these charities is undoubtedly the Children's Aid Society, which 
was fonnded in 1853 by Mr Charles Loring Brace, the present 
secretary, for the purpose of helping friendless street children, 
especially street boys, both by sending them to the west and by 
opening schools and lodging-honses for them in the city. Since it 
began its work 67,287 children have been, by its agency, sent away 
from the city to country homes. During the year 1882 the society 
gave 14,122 boys and girls 230,968 lodgings in its six lodging- 
houses, of which 173,152 were paid for by the lodgers themselves ; 
and it furnished them with 305,524 meals at low rates or free. 
The income of the society has risen from $4,732:78 in 1853 to 
$237,624 in 1882 from subscriptions and endowments. 

The richest and most fashionable denomination is the Protestant 
Episcopal, and it is the one which seems to grow most by accretion 
from the native population. On the other hand, while the Daptists 
and Methodists have always flourished in New York, the two 
denominations which owed their origin in the United States chiefly 
to New England—the Unitarians and Congregationalists—have 
never taken deep root in the city. 

Municipal Charities.—The municipal charities are in the hands 
of a department of the city government called the Commissioners 
of Charities and Correction, consisting of three commissioners 
appointed by the mayor, who have charge of all prisons for persons 
awaiting trial, of all city hospitals, almshouses, workhouses, and 
lunatic asylums, and of the penitentiary and city prisons. Most of 
these institutions are situated on small islands in the East River, 
known as Blackwell’s, Ward's, Randall’s, and Hart’s Islands, the 
last-named containing a municipal industrial school. 

Two charities are, however, exempt from the control of the 
department. One, the House of Refuge on Randall’s Island, which 
is the property of a private corporation that receives vagrant and 
disorderly children, and gets its income partly from the labour of 
the inmates, partly from the proceeds of theatrical licences granted 
by the city, and partly from State grants. The other is the 
Juvenile Asylum, which also is managed by a private association, 
and partly supported by State grants. The influence of political 
partisanship on the appointment of the officers under the control of 
the department of charities and correction has been found to result 
in such serious defects of management, as regards the hospitals and 
charities especially, that a voluntary association, composed mainly 
of ladies, and known as the State Charities Aid Association, was 
formed in New York some years ago, aud has obtained from the 
legislature powers of compulsory inspection. Its volunteer visitors 
are thus enabled to visit and examine all the institutions belonging 
to the city, as well as those of the State at large, and report on 
their condition both to the public and to the superiors of the 
officers criticized. The emigrants, of whom by far the greater por- 
tion pass through New York, are also placed in charge of Commis- 
sioners of Emigration, appointed by the mayor, whose duty is to 
afford all information and assistance which helpless strangers are 
likely to require on their first arrival in a foreign country. Their 
duties include also the discovery on shipboard, and detention for 
return to the country of their origin, of all paupers, cripples, 
and insane persons or others who are likely to become a charge 
to the city. These functions are discharged in a huge wooden 
structure known as Castle Garden, on the southernmost point of 
Manhattan Island, at the lower end of Broadway. Their magni- 
tude varies from year to year. In 1883 about 405,000 emigrants 
of all ages and both sexes passed through the hands of the com- 
missioners. 

Government and Administration.—During the first stage of the 
eolony the government was to all intents and purposes a military 
one. The governor, or director-general, appointed by the Dutch 
Kast India Company, exercised virtually absolute power, subject, 
of course, to the distant control of the directors in Holland. In 
1652 the town received municipal magistrates appointed for one 
year by the director-general. ‘They held office at his will, and 
were liable to have their decisions overruled by him on appeal ; 
but, subject to these conditions, they possessed the powers and 
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exercised the functions of corresponding officers in the Dutch 
municipalities at home. This form of government continued 
until after the conquest of the colony by the English, when 
the so-called ** Duke's Laws” were proclaimed, and, on June 12, 
1665, all theinhabitants of Manhattan Island were declared a body 
politic and corporate. The first formal charter, known as the 
Dongan charter, was bestowed on the city in 1686. The recorder, 
mayor, aldermen, and assistants were to constitute the body cor- 
porate, but the mayor, recorder, sheriff, and other superior officers 
were to be appointed yearly by the lieutenant-governor of the pro- 
vince, while the aldermen and assistants (who together with the 
mayor and recorder constituted the common council) and the petty 
constables were to be eleeted by a majority of the freemen and free- 
holders of eaeh ward. In 1730 the charter was again amended, and 
took the form known as the Montgomery charter, reserving the 
appointment of a mayor and recorder still to the crown, and pro- 
viding for the annual election by the people of the aldermen and 
assistants, constables, assessors, and collectors, The freedom of the 
city was purchasable from the corporation for five pounds, and was 
necessary to the pursuit of any trade or handieraft within its limits. 
This charter continued in force for nearly a century. It was con- 
firmed by the State constitution of 1777 adopted after the out- 
break of the Revolution, and again by the revised constitution of 
1821, and has furnished, in fact, the framework of the city govern- 
ment down to the present day. The power which it gave the cor- 
poration of fixing the price of all articles sold in the city market 
was exercised till the Revolution. It was not essentially altered 
until 1831, when among other minor changes the common council 
was divided into two boards. The appointment of the mayor re- 
mained in the hands of the governor and council until the Revolu- 
tion, when it was transferred by the State constitution to the 
governor and council of appointment which shared with him the 
appointing power. By the amended State constitution of 1821, 
the duty of electing the mayor annually was imposed on the 
common council, and so continued until 1834, when provision was 
made by statute for his election by a vote of the qualified city 
electors. This charter continued in foree without material modifi- 
eation until 1857.! 

The revised State constitution of 1846 introduced manhood 
suffrage, and its effect on the city government during the first ten 
years gave considerable dissatisfaction. It came into operation 
simultaneously with a great increase in the stream of foreign 
immigration, most of which passed through New York on its way 
westward, but not without leaving behind a sediment, composed of 
the poorest, the most ignorant, and the most vicious. The result 
was that a very inferior class of men began to find their way into 
the mayoralty and the common council. The liquor dealers and 
others of a similar stamp, whose occupations gave them access to, 
and influence over, the more ignorant voters, began to assume in- 
creasing importance in municipal polities, becoming able to impose 
conditions on candidates for office and to exercise considerable 
control over the distribution of municipal patronage. The police 
force was gradually converted into a refuge of political partisans, 
and was employed without seruple in electionecring. Every 
political department of the city government suffered more or less 
from the same causes. The great political club known as the 
Tammany Society, which was formed in 1789 asa non-political 
patriotice organization, professedly to counteract the aristocratic 
tendencies of the Order of the Cincinnati, and which had long 
been the managing body of the Democratie party in the city, was 
much strengthened by the increase of the immigrant vote, and its 
government was also affected for the worse by the same influences 
to which the city governmeat was exposed. During these years, 
however, the Republican party, as the opponent of slavery, was 
slowly rising into prominence in State and Federal polities on the 
ruins of the old Whig party. By the year 1857 it had gained a 
majority of the voters of the State ontside of the city, secured the 
control of the State legislature, and elected a governor. It was 
not very long in power in the State at large before it determined 
to take the government of the city of New York, to a certain 
extent, out of the hands of the local majority by giving portions of 
it to commissions appointed by the governor. There was perhaps 
reason enough for the experiment to be found in the condition of 
the municipal administration, but it was unfortunate that it had 
to be made by a political party to which the local majority did 
not belong. This gave it an air of partisanship, and exposed it to 
the charge of being simply an attenipt to put the Republican party 
in possession of a portion of the city patronage, which it could not 
get hold of in any other way, and to punish the city voters for 
being Democratic and standing by the South in the slavery con- 
troversy. It was in reality, however, an effort on the part of the 
native-born and the property holders to escape the inevitable 
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! The legal title of the corporation is now the “Mayor, Aldermen, and Com- 
monalty of the City of New York," and the legislative branch consists of a board 
of twenty-four aldermen, who constitute the common council, and are elected by 
a majority vote, one from each electoral district, within the city limits, which 
sends a member to the State assembly. 
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result of a sudden inerease in the power of the ignorant and poor 
in a great commercial city. 

Accordingly, in the spring of 1857, the charter was so modified 
by the legislature as to give the construction of a park, known as 
the Central Park, for which provision had just been made, to a 
commission appointed by the governor. The police was in like 
manner taken out of the hands of the mayor and given to a similar 
commission. The mayor then in office, Fernando Wood, attempted 
forcible resistance to this change on the ground that the statute 
was unconstitutional. He barricaded himself in the city-hall sur- 
rounded by his policemen, and had to be ousted and arrested by 
the aid of the militia. Ever since 1857 interference of the State 
in the city government has been frequent, and alterations of the 
charter have been made or attempted almost every year with the 
view mainly of effecting a new distribution of the city patronage, 
sometimes as the result of a change in the majority of the legis- 
lature, and sometimes as the result of a bargain between the 
Republican leaders in the legislature and the Democratie leaders 
in the city. But the policy of withdrawing or withholding power 
from the common council has through all these changes been 
steadily adhered to on both sides, owing to distrust of the persons 
now usually elected to that body. 

During the war, and for several years afterwards, the art of 
managing the city voters of the Democratic party through the 
political club known as the Tammany Society was continually 
improved under the leadership of William M. Tweed, who had 
succeeded Fernando Wood as the municipal chief of his party. 
Before 1870 he had brought the city majority under his control 
through a very perfect organization, and had filled the mayoralty 
and all the leading administrative offices as well as the common 
council with his creatures. He thereupon began an elaborate 
system of plunder, of which the main feature was the presentation 
of enormous bills for work done on a new court-house then in 
process of erection by city tradesmen acting as his confederates. 
To these he paid a portion only of their demands, retaining the 
balanee, which he divided in certain proportions with his principal 
followers. The total amount taken from the city treasury in this 
and similar ways was never clearly ascertained, but the city debt, 
which was apparently a little over $73,000,000 in 1870, was, when 
the liabilities were fully ascertained in 1876, found to be nearly 
$117,000,000. These frauds, which had been long suspected, 
were finally brought to light by the treachery of one of the con- 
spirators, who was dissatisfied with his share. But their success 
and the length of time which had elapsed before their detection 
were, considering the very large number of persons who had been 
made privy te them, and who had been admitted as partners in 
their results, a remarkable illustration of the perfection to which 
the system had been brought. The overthrow and punishment of 
the leading perpetrators of them greatly purified the municipal 
administration, and led to a watchfulness on the part of the publie 
regarding municipal affairs which promises, as long as it lasts, to 
make a repetition of them impossible. In fact, they could not 
have been perpetrated without a combination which included all 
the chief city officers ; and this could net have been effected, and 
as a matter of fact was not effected, without many years of careful, 
and, to a certain extent, unobserved preparation. The great 
source of corruption in the city government is the practice of 
treating places in the municipal service as what are called party 
“spoils,” or, in other words, as rewards for electioneering services. 
This practice, which has prevailed in the Federal as well as in the 
State service all over the country, is of older growth in the State 
of New York than elsewhere, having shown itself there very soon 
after the Revolution. It has been much weakened, however, in 
New York by an Act of the legislature, passed in 1873, which 
forbids the removal of any regular clerk or head of bureau in the 
service of the city government, except for cause, and after an 
informal trial. The police and fire departments are protected in a 
similar way ; but this does not relieve the elected officers from the 
necessity of purchasing their nominations by such promises as still 
remain in their power to carry out, such as contributions from 
their salaries, or the filling of vacancies occurring within their 
departments, or the employment of labourers in any publie work 
of which they may have charge. A more recent Act of the legis- 
lature (1883) prescribes competitive examination as a basis for 
appointment to all State offices, and forbids, under heavy penalties, 
all assessments on salaries for political purposes ; but its applica- 
tion to the large cities as regards competitive examinations is left 
optional with the mayor, and with the heads of certain depart- 
ments. As the charter stands at present, the legislative power of 
the board of aldermen is restricted to the regulation of the traffic 
in the streets, the granting of licences to street vendors, the 
opening of new streets, and similar matters. "Their confirmation 
is, however, necessary to the mayor's appointment to office. The 
amount of taxes for each year is fixed by the board called the board 
of apportionment, composed of the mayor, the comptroller, the 
president of the board of aldermen, and the president of the 
department of taxes and assessments. The estimate se made is 
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laid before the board of aldermen for their approval, but this is a 
mere form, for, if the aldermen refuse such approval, the board of 
apportionment disregards the refusal and goes on to levy the taxes, 
after having placed on file their reasons for so doing. Moreover, 
the aldermen are expressly forbidden by the charter to impose taxes, 
or borrow money, or contract debts, or lend the credit of the city, 
or to take or make a lease of any real estate or franchise save at a 
reasonable rent and for a period not exceeding five years. 

Taxation.—For purposes of taxation New York is a county as 
well as a city, the two being conterminous. The city taxes, 
when settled by the mayor, comptroller, president of the board of 
aldermen, and president of the board of assessments and taxes, 
forming the board of apportionment, are levied by the same officers, 
forming the board of county supervisors, upon all the real and 
personal property in the county, and in this levy is ineluded the 
amount needed for State purposes, the city’s share of which is 
settled by a State board. The rule on which the New York taxes 
are levied is that which prevails with bnt little modification all over 
the United States, though applied with much more rigour in some 
States than in others, viz., that every species of property, visible 
and invisible, is liable to taxation. In New York city it is the 
custom of the appraisers to tax land and houses at about two-thirds 
of their market value. The amountassessed on personal property is 
generally increased in successive years, until the owner gainsays the 
assessor's guess, but his oath is sufficient proof for its reduction. 
In other words, it may be said that the attempt to tax personal 
property in the city, except in the case of corporations, has failed. 
The city tax levy for 1881 amounted to $31,071,840°19, and the 
rate of the tax was $2:62 per cent. on the valuation of all kinds of 
taxable property. There is a steady increase in the valuation of 
land and houses, but a nearly steady decrease in the valuation of 
personal property. 

Courts and Police. —The city has three courts of record, of which 
two, the superior court and court of common pleas, possess con- 
eurrent jurisdiction with the supreme court of the State in all 
eases in which the cause of action has arisen within the county, 
or in which the property or other thing in dispute lies within the 
county, or in which the defendant is a resident. Each court has 
six judges, elected by popular vote for a term of fourteen years. The 
supreme court can, however, remove any cause from either of these 
courts by order on notice, and take jurisdiction of them itself, but 
in that case the trial must take place in another county. The third, 
formerly the marine court, now the city court, consists also of six 
judges. Its jurisdiction, however, is limited to cases not involving 
more than $2000 dollars in value, and to the enforcement against 
real estate of mechanics’ liens, that is, of liabilities incurred to 
contractors or labourers who have been engaged in the construction 
of a house or other work of improvement on land. The only marine 
causes of which the court has cognizance are suits brought by sailors 
for wages, or by any person for assault and battery or false imprison- 
ment on board a vessel. Below these are ten district courts which 
are not courts of record, and whose jurisdiction only extends to 
cases not involving over $250. The justice of each court is elected 
by popular vote, and holds office for six years, and must be a 
member of the bar. Appeals from his decisions, in certain cases 
specified by statute, lie to the court of common pleas. The surro- 
gate, who has charge of the court of probate, is also elected, and 
holds office for six years. 

The criminal courts of the city begin with the court of oyer and 
terminer, which consists of a single judge of the State supreme 
court belonging to the judicial district within whieh the city lies, 
aud tries all such cases sent to it by the court of general sessions 
as it thinks proper to try, and is, in fact, intended to furnish 
relief to the latter. The working criminal court of the city is 
the court of general sessions, which consists of the recorder, the 
city judge, and the judge of the court of gencral sessions, each of 
whom tries cases sitting apart ; but an appeal in all eapital cases, 
and in all eases punishable with imprisonment for life, lies from 
them to the supreme court and court of appeals. All three judges 
are elected, and hold office for fourteen years. Below the general 
sessious there is the court of special sessions, composed of any 
three police justices, which tries all misdemeanours, unless the 
defendant prefers to be tried by the court of gencral sessions, or 
is sent before that court for trial by the special sessions. The 
police courts are held by eleven police justices possessing the usual 
jurisdiction of police magistrates, and appointed by the mayor, 
subject to the confirmation of the board of aldermen, for a term 
of ten years. 

In addition to the conrts of law there is an official arbitrator, 
appointed by the governor of the State, who, with or without two 
assessors chosen by the parties to the controversy, hears and decides, 
on short notice, all disputes between members of the chamber of 
commerce. His judgments have all the force of those of the courts 
of law, and are executed in the same manner, and are rendered 
without formal pleadings, on the oral or written statements of the 
litigants, and the submission of the necessary documents. 

The police department is in the control of four salaried commis- 
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sioners, who are nominated by the mayor and confirmed by the 
aldermen, and hold office for six years. The total foree perform- 
ing actual poliee duties consists of 2237 patrolmen, 165 roundsmen, 
143 sergeants, 78 doormen, 36 captains, 40 detective sergeants, 4 
inspectors, and 1 superintendent. The expenses of the department 
for the year ending January 1, 1882, were $3,209, 960°65. The city 
is divided into thirty-five police precincts, each under the direc- 
tion of a captain and subordinate officers. There is, in addition, a 
steamboat squad, whose duties confine them to the piers and the 
neighbourhood; a mounted squad, on duty in the uptown avenues; 
a central-office squad, on duty at the department headquarters; a 
special-service squad; a detective bureau; a sanitary company for 
the inspection of steam-boilers and tenement houses ; four inspec- 
tion districts ; and six distriet-court squads. 

About half of those arrested for various offences in the city are 
natives of the United States. The statistics of the police courts 
(including the court of special sessions) show that in the year end- 
ing October 31, 1882, they disposed of 66,867 prisoners, a decrease 
of 17,954.as compared with the year 1874. 

The fire department is under control of three salaried fire commis- 
sioners, who are nominated by the mayor and confirmed by the 
aldermen. The working force of the department consists of 826 
uniformed men, who are divided into fifty-one engine companies 
and nineteen hook-and-ladder companies. "The city is thoroughly 
equipped with a fire-alarm telegraph system. The number of 
fires in the city in 1883 was 2168, with a loss of $3,517,326. 
The expenditure of the department in 1883 was $1,464,850. 
The department has other duties besides that of extinguishing 
fires. It has charge of the bureau which looks after the proper con- 
struction of buildings, seeing that they are erected in complianee 
with the Building Act, and that old bnildings do not become in any 
way dangerous, and supervises the storage of combustibles aud 
explosive materials. 

An adjunct of the fire department, although under entirely inde- 
pendent control, is the fire-insurance patrol. This is an organiza- 
tion anthorized by an Act of the legislature passed in 1865, and 
supported by the fire insurance companies doing business in the 
city. Its object is not to assist in extinguishing fires, but to 
remove goods from the burning buildings, and to protect them 
from damage by water. 

Vital Statistics. —The situation of the city, surrounded as it is 
by tide water, renders the disposition of its sewage easy. This, com- 
bined with its excellent supply of fresh water, tends to make the 
city a healthy one. On the other hand its limited area causes an 
excessive crowding of its inhabitants into tenement honses ; and, as 
a majority of the tenement population is forcign, with little appre- 
eiation of the value of eleanliness, the death-rate among this class is 
very large. This is especially trne of young children in the very 
hot months. Quarantine inspection at the mouth of the harbour, 
and vigilant sanitary inspection throughout the city itself, have been 
very successful in warding off pestilence. Since 1822 there have 
not been more than one hundred deaths from yellow fever in any 
one year. Since 1831 there have been six outbreaks of cholera, but 
only two deaths occurred from that disease from 1875 to 1882 
inclusive. 

The sanitary condition of the city is in charge of a board of 
health, consisting of the president of the police board, the health 
officer of the port, and two commissioners of health, one of whom 
must have been a practising physician for not less than five years 
preceding his appointment. In the health department are two 
bureaus, one in charge of a sanitary superintendent, and the other 
in charge of a registrar of records. The board has authority to frame 
and enforce a sanitary code. The death-rate was 26:47 in 1880, 
31:08 in 1881, and 29:64 in 1882. 

Commerce and Manufactures.—New York owed its first rise in 
importance to the excellence of its situation as a seaport, and in 
this respect still maintains its pre-eminence over all American cities. 
Nearly 57 per cent. of all the foreign trade of the country passes 
through its harbour. Its exports during the fiscal year ending June 
30, 1882, amounted to $344,508,775 out of a total for the whole 
country of $750,542,257. Its imports during the same period 
reached $493,060,891 out of a total of $724,639,574, but a very 
much larger proportion of this trade is done in foreign vessels than 
formerly. There is no line of steamers to Europe sailing from the 
port under the American flag. Its supremacy as a port naturally 
brought with it supremacy as an entrepót of foreign goods ; of these 
New York has been for the last half century the principal distri- 
buting agency, especially as regards dry goods. Of late this branch 
of business has to some extent migrated to Chicago and other 
western cities, owing to the growth of population west of the Mis- 
sissippi; but east of the Alleghanies, and all through the Southern 
States, the hold of New York on the retail dealers is practically 
unshaken. New York is also the foremost city of the Union in 
manufactures, and no other city, except Philadelphia, cau make any 
pretence of competing with it in this field. 

The following table shows the growth of New York's manufac- 
tures since the census of 1860 :— 
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| | 1880. 18:0. | — 180. 
Establishments...............- «eee 11,339 7,624 4,375 
Capital 2.2 ...| 131,206,356 | $129,952,262 | $61,212,757 
Raw material... ..| $288,441,691 | $178,696,939 | $90,177,038 
liands employed 227,352 129,577 90,20 
Wares. een ...| $97,030,021 | $63,824,049 | $28,481,915 
Value of products......scccccsseroee $472,920,437 | $332,951,520 | $159,107,369 


In number of establishments the boot and shoe industry leads in 
1880, the number in this case being 839. "Then, in order, come— 
bakery products, 782 ; cigars, 761 ; men'selothing, 736 ; carpenter- 
ing, 460; printing and publishing, 412 ; plumbing and gastitting, 
401; furniture, 299; painting and paper-hanging, 293; foundry 
products, 287 ; jewellery, 240 ; machinery, 240 ; women's clothing, 
230; blacksmithing, 205. The whole number of industries enume- 
rated in the census table is 164. In the value of products, men's 
clothing leads, the total being $60,798,697. Next in order come— 
meat packing, $29,297,527 ; printing and publishing, $21,696,354 ; 
malt liquors, $19,137,882; women’s clothing, $18,930,553; 
cigars, $18,347,108; lard (refined), $14,758,718; foundry products, 
$14,710,835; sugar and molasses (refined), $11,330,883. Then 
come furniture, bakery products, machinery, silk and silk goods, 
boots and shoes, earpentering, musical instruments (pianos and 
materials), grease and tallow, flouring and grist-mill products, 
coffees and spices (roast and ground), marble and stone work, 
shirts, iron eastings, oleomargarine, millinery and lace goods, 
jewellery, all with annual production ranging from $10,000,000 to 
$5,000, 000. 

Docks. —Until 1870 the docks of the city were not confided to the 
care of a special department of the city government, and there was 
no adequate attempt made to put them in practical and durable 
shape, and to extend the wharf line. In that year a separate dock 
department was authorized by the legislature, and it is continued 
under the present charter. It is in charge of three commissioners, 
nominated by the mayor and confirmed by the aldermen. They 
hold office for six years, and receive an annual salary of $3000 each. 
The bulkhead line of the city from the Battery to Sixty-First Street 
on the Hudson River, according to the new plan, measures 25,743 
feet, and. from the Battery to Fifty-First Street on the East River 
27,995 feet. At the Battery a stone pier was completed several 
years ago. This is the only stone pier on the water front. The 
system which the department is trying to carry out proposes the 
construction of a new bulkhead wall, first along the Hudson River 
front, and eventually along the East River, and the widening of the 
street along the Hudson River to a width of 250 feet, and of that 
along the East River to a width of 150 feet in the lower part and 
of 100 feet in the upper part. A beginning of this work has been 
made along the Hudson River, but it makes slow progress, partly 
beeause the title to the water front in many places is disputed by 

rivate individuals, and this results in much tedious litigation. 1t 
1s the intention to give 20 to 25 feet of water at every point along 
the new bulkhead. This bulkhead is now completed at detached 
points on the Hudson River, as from West Tenth Street to Canal 

treet, and from Jay Street to Warren Street, and the work is going 
on at other points. The allotment of wharfs and places in the 
harbour to vessels is not done by the dock or any other city depart- 
ment, but by the captain of the port and eleven harbour masters, 
all of whom are nominated by the governor of the State and con- 
firmed by the State senate. The captain of the port holds office for 
three years, and the harbour masters for two years. 

Ferries. —As New York is on all sides surrounded by water, ferry- 
boats form the principal means of communication between it and 
the opposite shores. The water-courses of its northern boundary— 
Harlem River and Spnyten Duyvel Creek—are narrow enough to be 
bridged ; but, until the opening of the Brooklyn Bridge, steam 
ferry-hoats supplied the only means of communication with New 
Jersey and Long and Staten.Islands. These boats are arranged 
with cabins for passengers on both sides, and a roadway for horses, 
waggons, cattle, &e., in the middle. They are worked by the rail- 
road companies and other private corporations. The principal ferries 
to New Jersey, running from the Hudson River side, have their piers 
at the foot of the following streets :—Liberty, Cortlandt, Barclay, 
Chambers, Desbrosses, Christopher, Twenty-Third, and Forty- 
Second. The principal ferries to Brooklyn, running from the East 
River side, have their piers at the foot of the following streets :— 
Whitehall (2), Wall, Fulton, Catharine, Roosevelt, Grand, and 
Houston. There are also two ferry lines to Staten Island, four to 
Long Island City, one to Astoria, L.I., one to Blackwell’s Island, 
two to Greenpoint, L.L, and one to Governors Island. The 
Brooklyn ferry-boats leave their piers every ten minutes (and those 
from Fulton Street every five minutes) during the business hours, 
lessening their trips afterwards to one every fifteen or twenty 
minutes On the New Jersey side they run at intervals of from 
ten to thirty minutes. During certain of the busiest hours of the 
morning and evening the fare for each foot passenger on the leading 
Brooklyn ferries is 1 cent; during the rest of the day it is 2 cents. 
On the New Jersey ferries it is uniformly 3 cents. 
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Conveyances.—The rapid growth of the city in a long line to the 
northward has naturally led to great difficulties of transportation. 
The old omnibuses began to be supplemented in 1834 on all the 
leading longitudinal lines of thoroughfare by tramway cars drawn 
by two horses, but, though running in the most frequented routes 
at intervals of a minute, they became long ago unequal to the 
demands on them. As the dwelling houses became farther and 
farther separated from the business part of the city, the discomfort 
and delay of this mode of travel, especially in winter weather, grew 
very serious, and caused a considerable migration to Jersey City 
and Brooklyn of persons who would have remained on Manhattan 
Island but for the diffieulty of getting to and fro. After a long 
period of elamorous discontent, the remedy was applied in 1878 
by the construction of what is known as the Elevated Railroad, 
worked by steam locomotives on raised iron trestle work in four 
of the avenues, the Ninth, Sixth, Third, and Second, and running 
from the Battery to the Harlem River every three to four minutes, 
10 cents being the ordinary fare for the entire distance of 10 miles, 
but with **eommission " trains at 5 cents between certain hours of 
the morning and evening, for the accommodation of the working 
classes, the fare in these having been fixed by the State commission 
which settled the conditions of the charters. The result has been 
a very rapid inerease of population in the upper end of the island. 

Public Works.—There are but few publie buildings of much 
architectural pretension. The principal are the ecity-hall, the 
general post-office, the custom-house, the barge office at the 
Battery for the accommodation of passengers landing from steam- 
ships, the new produce exchange, and the Roman Catholic cathedral 
in Fifth Avenue. The two great public works of the city are the 
Croton aqueduct and the suspension bridge, spanning the East 
River, connecting New York with Brooklyn. The former, which 
earries the water supply of the city over 40 miles from the Croton 
Lake in Westchester county, has a eapacity of 115,000,000 gallons 
daily, and is now delivering 90,000,000 gallons daily. It has for 
forty years supplied the inhabitants with water with a profusion 
never seen elsewhere in the modern world, and with little or no 
restriction on its use. Of late the cn has begun to be inade- 
quate, and provision has (1883) been made by the legislature for the 
construction of an additional reservoir and aqueduct. 

The Brooklyn Bridge connecting New York with Brooklyn across 
the East River is much the largest suspension bridge yet constructed, 
measuring 5989 feet in length, while that at Kieft, the next largest, 
only measures 2562. The work on it began in 1870, and it was 
opened for traffic on May 24, 1883. The bridge consists ofa central 
span 15954 feet in length from tower to tower, two spans of 930 
feet each from the towers to the anchorage on either side, and the 
approaches of ironwork and masonry, the one on the New York side 
being 15623 feet, and that on the Brooklyn side 971 feet in length. 
The towers, between which the central span extends, are 2763 feet 
above high water, and rest upon a roek foundation 80 feet below 
the surface of the river and 40 feet below its bed. The cables, four 
in number, supporting the spans, are 15$ inches in diameter, and 
37574 feet in length. They rest on movable ''saddles" where 
they pass over the towers, exerting here a vertical pressure only, 
the stress (or lengthwise pull) being sustained wholly at the anchor- 
ages, masses of solid stone masonry weighing 60,000 tons eaeh, and 
rising 90 feet above the river'sedge. Each cable contains 5282 gal- 
vanized steel wires in nineteen separate strands, consisting of 278 
lengths, each strand having over 200 miles of continuous wire. 
The wires are laid parallel (not twisted), and packed as closely as 
possible, the greatest eare being necessary to secure perfect evenness 
of length, and are covered with an outside spiral wrapping of wire, 
The deflexion of the cables between the towers is 128 feet ; the clear 
height of the bridge above high water is 135 feet in the centre and 
118 feet at the towers, giving a free passage to shipping. The width 
of the bridge is 85 feet, divided between five passage ways. In the 
centre is a footway 153 feet wide and raised 12 feet above the other 
passages, giving an open view on both sides; next this on each 
side are tracks for cars, worked by cables from a stationary engine 
at the Brooklyn terminus ; and outside of these are waggon ways 19 
feet wide. The entire eost of the bridge, $15,500,000, was borne by 
the cities of New York and Brooklyn, the latter paying two-thirds. 

Hudson River Tunnel.—The width of the Hudson River along 
the city’s front is so great that no engineer has yet proposed to 
bridge it there ; but an engineering feat almost as difficult is now in 
progress. This is the excavation of a tunnel beneath the bed of 
the river large enough to permit the running of steam trains in it. 
The work is in the hands of private capitalists. The entrance of 
the tunnel in New York is at the foot of Morton Street ; in Jersey 
City it isat the foot of Fifteenth Street, near the Hoboken line. 
Work was begun at the New Jersey entrance in 1874, and at New 
York entrance several years later. There are in fact to be two 
tunnels, about 25 feet apart, with connexions every 1000 feet. 
This mode of construction is easier than to make one tunnel 
of double width. The river from bulkhead to bulkhead at this point 
measures 5400 feet in width, and each entrance is about 60 feet 
back from the bulkhead. The tunnels will measure, inside, 17 feet 
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been, in August 1882, completed a distance of 1600 feet, and tle 
other a distance of 640 feet ; from New York 170 fect of one tunnel 
only is completed. Unfinished work has been pushed a considerable 
distance farther on each side. The material through which the 
tunnel is cut has made its construction very difficult—on the New 
Jersey side silt, and on the New York side a light sandy soil, 
through both of which the overlying water percolates freely, and it 
was necessary to keep this water out of the excavated sections as 
the work proceeded. Tlic plan adopted consisted of the sinking, 
at each mouth, of a heavy caisson of timber to the required depths 
In the river side of this, when it was completed, a hole was cut corre- 
sponding with the mouth of the tunnel. The caisson was air-tight, 
and into it the air was pumped until it reached a density sufficient 
to prevent the entrance of the water. As soon as a short section is 
excavated it is lined with iron plates firmly braced. The interior 
of the tunnel will therefore consist of an outer lining of iron, and 
an inner lining of bricks laid in mortar. Whenever one section is 
completed an iron bulkhead is moved to its further end, and a new 
air-tight chamber is formed beyond the bulkhead. The company 
has met with financial embarrassments, and the work lias mean- 
while been suspended. 

Parks, Musewms, and Galleries.—The city is well supplied with 
parks and public gardens. There are in all thirty of these, includ- 
ing small open squares. The principal are the Battery, at the 
southernmost point of Manhattan Island, containing 21 acres; 
the City-Hall Park, containing 6 ; Washington Square, 8; Union 
Square, 34; Tompkins Square, 103; Madison Square, 64; Reservoir 
Square, 43; Mount Morris Square, 20. The chief is, however, the 
Central Park, lying nearly in the centre of the island, and contain- 
ing 843 acres ; it is 24 miles long by half a mile wide. It was laid 
out in 1858, and is considered a masterpiece of landscape garden- 
ing. It contains the building of the Metropolitan Museum of Art, 
immediately in front of which stands the obelisk brought in 1880 
from Alexandria. Outside the Central Park, but within Man- 
hattan Square, a small addition recently made to it on the west 
side, stands also the American Museum of Natural History, which, 
like the Museum of Art, is the property of a private corporation. 

The National Academy of Design, situated at Fourth Avenue and 
Twenty-Third Street, has a frontage of 80 feet and a depth of 98 
feet 9 inches. The exterior is Venetian; the material used is grey 
and white marble and blue stone. Tho first and second stories con- 


tain offices, lecture-rooms, and rooms for art schools. On the third , 


are large exhibition rooms, lighted from above. Every year one 
exhibition of oil paintings and one of water colours are given, and 
in later years supplementary exhibitions have been added. "The art 
schools are free, and are open to both sexes. 

The Metropolitan Museum of Art was chartered by the legisla- 
ture in 1870. It is managed bya board of officers, comprising the 
comptroller of the city, the president of the department of publie 
parks, the president of the National Academy of Design, and certain 
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NEW ZEALAND consists of two large islands, the 
North Island and the South Island, of another much 
smaller one named Stewart Island, and of islets around the 
coast. The colony includes also the Chatham Islands and 
the Auckland Islands. New Zealand extends from 34° 25’ 
to 47° 17' S. lat., and from 166° 26’ to 178° 36’ E. long. 
The Chatham Islands lie between 43° 25' and 44° 20'S. 
lat., and 176° 10’ and 177° 15’ W. long., and are about 365 
miles eastward of Cape Palliser, Cook Strait, New Zealand. 
The Auckland Islands, which are nninhabited, lie between 
50° 30’ and 51° S. lat., and 165° 55’ and 166° 15’ E. long. 
The whole group comprised in the British colony of New 
Zealand is situated in the South Pacific Ocean, and is 
nearly antipodal to Great Britain. The area of New Zea- 
land is about 100,000 square miles, or one-sixth less 
than that of Great Britain and Ireland. The area of the 
North Island is about 44,000 square miles, or 28,000,000 
acres; that of the South Island is about 55,000 square 
miles, or 36,000,000 acres; and Stewart Island has about 
800 square miles, or 512,000 acres. The Chatham Islands 
and the Auckland Islands are of inconsiderable dimen- 
sions. The North and South Islands together extend over 
twelve degrees of latitude, and vary from 46 miles to 
250 miles in breadth, the average breadth being about 
140 miles. The North Island is in area about three- 
fourths that of England and Wales. The South Island 
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in width and 17 feet in height. From Jersey City one tunnel had | private citizens who are members of its corporation. 


The museum 
building, opened in 1880, was erected by the park department, at a 
cost of about $500,000, and is situated in the Central Park, near 
Fifth Avenue and Eighty-Third Street. It measures 218 by 95 feet. 
The material is red brick with sandstone trimmings. Among its 
valuable possessions are the Blodgett collection of pictures, the 
Cesnola collection of articles taken from the Cypriote cities and 
tombs, two paintings by Rubens, two by Van Dyck, and many 
other works of eminent masters. The museum is open to the public 
free, on Wednesdays, Thursdays, Fridays, and Saturdays. On the 
other days an admission fee of 25 cents is charged. 

The American Museum of Natural History was incorporated by the 
legislature in 1869, and its present building was opened in 1877. It 
is situated in Manhattan Square. "The exterior is of red brick with 
yellow sandstone trimmings. It is fourstories high, and each of its 
halls measures 170 feet in length by 60 in width. It is governed by 
a board of twenty-five trustees. The building was erected by the 
park department, which has charge of it and the surrounding 
grounds. Itis open free. Among its possessions are the Veneaux 
collection of natural-history specimens, the museum of Prince 
Maximilian of Neuwied, the Elliot collection of the birds of North 
America, the Jay collection of shells, the James Hall collection of 
geological specimens of New York State, the Bement specimens of 
the Stone Age of Denmark, the De Morgan collection of stone 
implements from the valley of the Somme in France, and the Squire 
and Davis eollection from the Mississippi valley. 

The Cooper Institute, or ** Union for the Advancement of Science 
and Art," occupies a huge brown stone building at the junction of 
Third and Fourth Avenues, the gift of Peter Cooper, who erected it in 
1857 at a cost of over $600,000, and further endowed the union with 
$200,000 for the support of a library, reading-room, and schools of 
science and art, all of which are free, and are largely attended by 
young men and young women of the working classes. Its evening 
schools are attended by over 3000 students annually, and in the 
women's art school instruction is given gratuitously to 350 pupils 
yearly. The library contains 15,000 volumes, a notable feature 
being à complete and fully indexed set of the reports of the United 
States patent office. The reading-room is supplied with about 300 
periodieals and newspapers, and is frequented daily by over 2500 
readers. No one instrumentality is doing more than the Cooper 
Union for the instruction of the working classes in the city. 


The principal works relating to New York are—Thomas Jones, Mistory of 
New York during the Revolutionary War, 1879; Mrs Lamb, History of the City 
of New York, 1877; Stone, History of the City of New York, 1872; Perge, History 
of the City of New York, 1859; Mary L. Booth, History of the City of New York, 
1880; Valentine, History of the City of New York, 1853; The City Charter, with 
Chaneellor Kent's notes, 1836; Bourne, History of the Public School Soctety, 1810; 
Newberry, Zhe Geological History of New York Island and Harbour, 1818; Dis- 
turnell New York as it was and as it is, 1876; C. L. Brace, The Dangerous 
Classes of New York, 3d ed., 1880; The Laws of New York (consolidated), 1882; 
Boese, Public Education in the City of New York, 1869; Cammann and Camp, 
The Charities of New York, 1868; Friedrich Kapp, Immigration and the Com- 
missioners of Emigration of the State of New York, 1870. (E. L. G.) 


is larger; its area is about equal to that of England and 
Wales. 


The mountains in the North Island occupy about one- Moun- 
tenth of the surface, and are covered with dense forests tains. 


containing an almost inexhaustible supply of fine timber. 
In the northern half the mountains are not so frequent as 
in other parts, and do not exceed 1500 feet in height, with 
the exception of a few extinct volcanoes between 2000 and 
3000 feet high. In the centre there are some higher 
volcanic mountains. Tongariro (6500 feet) is occasionally 
active. Ruapehu (9100 feet) and Mount Egmont (8300 
feet) are extinct volcanoes. The main range of the island, 
beginning to the eastward of these mountains, is at its 
greatest height 6000 feet. The plains in the North Island 
lie chiefly on the western side of the range. Mount 
Egmont is surrounded by an extensive and very fertile 
district. Nearly four-fifths of the South Island is occupied 
by mountains. The greater part of them is open, well 
grassed, and adapted for pasture. The Southern Alps, as 
they are called, run close to the west coast the whole length 
of the island. Mount Cook, the highest peak, is 12,349 
feet high, and has many glaciers. Its summit was for 
the first time reached in March 1882 by the Rev. W. S. 
Green, a member of the Alpine Club, and his two Swiss 
guides, Messrs Kaufmann and Boss. The main range is 
crossed at intervals by low passes. Extensive agricultural 
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plains lie on the eastern side. The rugged western slopes 
are rich in mineral wealth. On the south-western coast 
there are several fiords or sounds, long, narrow, and deep, 
surrounded by snow-capped mountains from 5000 to 10,000 
feet in height. The scenery, especially in Milford Sound, 
is sublime. 

There are countless running streams of the purest water 
throughout New Zealand, but not many rivers of depth 
and size. The Waikato is the chief river in the North 
Island. Its tortuous course is over 200 miles long, and it 
is joined by a fine tributary, the Waipa, at Ngaruawahia. 
The Waikato rises in the central part of the island, and 
flows into the sea on the west coast south of the Manukau. 
The Wairoa, discharging itself into Kaipara harbour, is 
large and deep, and is navigable for vessels of considerable 
tonnage. In the South Island, the chief river is the 
Clutha, rising north of Lake Wanaka, and 220 miles in 
length. It flows into the sea about 50 miles south of 
Otage Harbour, and a ealeulation has been made that 
it discharges 1,088,736 cubic feet of water a minute. 
Rivers in New Zealand have bars at their mouths, 
and are, with two or three exceptions, only navigable 
for small craft. Owing to the height and the preci- 
pitous nature of the mountain ranges, the rivers, especially 
in the South Island, are subject to sudden and dangerous 
floods. 

The lakes in New Zealand are a characteristic feature. 
Lake Taupo, in the central part of the North Island, covers 
an area of about 250 square miles. In its neighbourhood, 
and ina line between it and White Island, in the Bay 
of Plenty, which is in constant volcanic action, there is the 
famous Lake District with its wonderful collection of 
geysers, sulphurous springs, palatial terraces, and lovely 
natural baths, formed as it were of tinted marble, and full 
of warm transparent water of a beautiful blue colour. Nor 
are these waters only astonishing to the sightseer. Their 
curative properties in cases of rheumatism, scorbutic and 
tubercular diseases, cutaneous eruptions, and nervous affec- 
tions are well established. In the South Island there 
are numerous lakes, some of them of considerable extent, 
Lake Wakatipu covering 112 and Lake Te Anau 132 
square miles. These and many others embosomed in the 
Southern Alps are scenes of great natural beauty, abound 
with objects of interest, and present strong attractions to 
the explorer and the tourist. : 

The coast-lineis over 3000 miles. Cook Strait separates 
the two large islands, and Foveaux Strait separates the 
South Island from Stewart Island. Both straits greatly 
facilitate inter-navigation. The coastal features of the 
northern part of the North Island are remarkable. The 
waters of Auckland Harbour on the eastern side and of 
Manukau Harbour on the western side approach each other 
within a mile. A great number of natural harbours are 
included between the North Cape and Cape Colville. The 
harbours on the west coast of the North Island have shift- 
ing bars at the entrance; but Manukau, Kaipara, and 
Hokianga are excellently surveyed, and can, with due 
caution, be safely entered. Inside they are spacious and fine. 
Auckland and Wellington have excellent natural harbours. 
The South Island on its north side, from Cape Farewell to 
Cape Campbell, is indented with numerous good harbours ; 
and on the eastern coast, Port Lyttelton, Akaroa, Port 
Chalmers, and the Bluff are all available for large vessels. 
On the south-western extremity the coast is iron-bound, 
but there ave several deep fiords surrounded by lofty and 
precipitous mountains. Anchorage can rarely be obtained 
there, except at the head of remote coves. Northward 
there is Jackson’s Bay ; and between it and Cape Farewell, 
a distanee of 300 miles, there is an open and exposed coast, 
with seven or eight small bar river harbours at intervals. 
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Stewart Island is only 120 miles in circumference, and has 
several excellent harbours on its eastern side. There are 


some anchorages on the western side, but they are rather 
exposed to the prevailing westerly winds. 


Meteorological statistics are collected at Auckland, Climate. 


Wellington, Christchurch, and Dunedin; and observa- 
tions of rainfall, temperature, and wind-direction are re- 
ceived from thirty other stations. From the data thus 
obtained an isobaric map and a report are prepared for 
each day; and weather warnings are telegraphed to any 
part of the coast when necessary. A system of inter- 
colonial weather exchanges has been agreed upon, and 
telegrams are daily exchanged between Sydney and 
Wellington. 

In the Handbook of New Zealand (1883), Dr Heetor 
makes the following observations :— 

“The climate resembles that of Great Britain, but is more 
equable, the extremes of daily temperature only varying through- 
out the year by an average of 20°, whilst London is ye colder than 
the North and 4° colder than the Sonth Island of New Zealand. 
The mean annual temperature of the North Island is 57°, and of 
the South Island 52° that of London and New York being 51°. 
The mean annual temperature of the different seasons for the whole 
colony is in spring 55°, in summer 63°, in autumn 57°, and in 
winter 48°. The climate on the west coast of both islands is more 
equable than on the east, the difference between the average 
summer and winter temperature being nearly 4° greater on the 
south-east portion of the North Island and 7° on that of the South 
Island than on the north-west, on which the equatorial winds 
impinge. This constant wind is the most important feature in the 
meteorology of New Zealand, and is rendered more striking by 
comparing the annual fluctuation of temperature on the opposite 
seaboards of the South Island, which have a greater rauge of 
temperature by 18° at Christchurch on the east than at Hokitika 
on the west.” 

Rain is frequent. In the north the greater fall is 
during winter ; in the south it is more equally distributed 
throughout the year. There is a much greater rainfall 
on the west than on the east coast, especially in the South 
Island. The winter snow-line on the Southern Alps is 
3000 feet on the east side, and 3700 feet on the west 
side. Periods of drought are very rare in New Zealand. 
Westerly winds prevail im all parts and throughout all 
seasons. The formation of the land, however, much modifies 
the winds. 

The configuration of New Zealand, and its extension 
over twelve degrees of latitude, cause considerable 
variety of climate in different districts. The northern half 
of the North Island possesses a beautiful climate, and 
remarkably equable; that of the southern half is more 
variable. The climate of the west coast of the South 
Island is rainy, but temperate and salubrious; that of 
other parts of the South Island is generally similar to the 
English, but warmer in summer and not so cold in winter. 
In the North Island, sheep-shearing extends from September 
to November, and harvesting from November to January. 
In the South Island, sheep-shearing is from October to 
January, and harvesting from December to the end of 
February. f 

The following details are extracted from meteorological 
statisties published in the colony :— 


Comparative Abstract for 1882 and previous Years. 


Temperature, 


Baro- of No. of 
Stations. meter. | Mean | Mean |Moisture| Total ‘Days on 

Mean. | in Daily |(Satura-| Fall in | which 

Shade. | Range.| tion |Inehes.| Rain 
100). fell. 
Auckland (1882)........... 29:965 | 59:3 131 76 | 4»630| 191 
Previous 18 years ..... 29:951 569-4 opc 16 43:179 188 
Wellington (1882).........| 29:900 | 554 114 77 55°685 | 166 
Previous 18 years...... 29:921 54:8 dco 12 51:790 158 
Dunedin (1882)............ 30:037 50:9 137 76 41796 187 
Previous 18 years......| 29:883 | 504 Go 74 34:612 162 
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Average Temperature of Seasons. 


Stations, 


Auckland 
Wellington 
Dunedin 


On the whole, the New Zealand climate is admirably 
suited to Europeans. In the Colonial Office List for 1883 
itis stated that, according to the official reports of the 
medical department, whereas the annual mortality from all 
diseases out of every 1000 British soldiers quartered in the 
United Kingdom was 16, it was only 5 out of every 1000 
in the troops quartered for more than twenty-five years in 
New Zealand. "The true test of the comparative healthiness 
of countries is the rate of mortality distributed according 
to the ages of population ; and different actuarial investi- 
gations show that this rate is light for New Zealand. 

It is generally supposed that in the course of ages volcanic 
action has gradually, by an alternate process of subsidence and 
upheaval, left New Zealand as itis. There are lines of volcanic 
eraters stretching across the North Island,—one at the Bay of 
Islands, another at Auckland, and a third from Mount Egmont 
near New Plymouth to White Island, an active volcano in the Bay 
of Plenty. There are evidences in the South Island of submarine 
voleanie action. Slight shocks of earthquake are often felt in 
different parts of New Zealand, but none of great severity has been 
felt since 1855. During 1882 twenty-cight shocks were recorded, 
only one being at all severe, while ten were described as ‘‘ sinart," 
and the other seventeen were slight tremors. 

A description of the general geological structure of the islands, 
so far as it is at present ascertained, is contained in the sketch 
geological map of 1883 by Dr Hector, the director of the geological 
survey of New Zealand, who has kindly allowed an advance proof 
to be available for this article (see Plate XIV.). The classification 
adopted in this map is founded on a mass of paleontological data, 
but, owing to the unavoidable absenee hitherto of minute snrvoys, 
is merely provisional. The following is an abstract of some of Dr 
Hector's remarks on this map :— 

The post-Tertiary (Recent) deposits have accumulated with great 
rapidity in New Zealand, owing to the mountainous character of 
the country giving to the rivers, even when of large size, the char- 
acter of torrents which are liable to occasional floods of extreme 
violence. The Plioeene formation belongs to a period when New 
Zealand was the mountain range of a greatly extended land area. 
The Upper Miocene beds are limited in their extent to the southern 
and eastern districts of the North Island, and in the South Island 
occur as patehes. The New Zealand seas have yielded about 450 
species of existing shells, of which 120 have been found in this 
formation, together with 25 forms which are now extinct. The Lower 
Miocene represents a period of great depression, and the deposits are 
remarkable for the absence of evidence of volcanic activity in any 
part of the region, and for the abundance of marine life. The Upper 
Eocene is a very marked formation of ealcareous sandstone composed 
of shell fragments with corals and Bryozoa, and is a shallow-water 
and littoral deposit. Intense voleanic activity prevailed during this 
period in both islands. In the upper part of the Cretaceo-Tertiary 
formation occurs the valuable building stone, known commercially 


as the ‘‘Oamaru stone,” a calcareous sandstone which is very easily 


worked, but which hardens when exposed to the weather. The 
principal coal deposits of New Zealand occur in the Cretaceo-Tertiary 
formation, but always at the base of the marine beds of the forma- 
tion, in every locality where they oceur. The Lower Greensand, 
which is confined to a few localities of limited extent, is very rich 
in fossils of the genera Belemnites and T'rigonia, with a few saurian 
bones and large ehimeroid fishes. It has been found necessary to 
include in the Trias a thickness of strata which is quite unusual in 
other parts of the world, but the elose eonnexion which exists 
throughout, founded both on paleontological and on stratigraphical 
grounds, and the clearly defined Permian character of the next 
underlying formation, renders this elassification absolutely necessary. 
Saurian remains are associated with the Permian beds at Mount 
Potts, which were referred by Dr Heetor to ZehtAyosaurus in 1871, 
but subsequently to the genus Zosaurus of Marsh. The further 
remains obtained of this saurian are, however, of such gigantic size 
as compared with the original types found in Nova Seotia, in which 
the vertebre were 23 inches in diameter, that the determination may 
be doubted. The Lower Carboniferous and Upper Devonian forma- 
tion is of considerable importance from the large share it takes in 
the structure of the great mountain ranges, and from the occa- 
sionally great development in it of contemporaneous igneous rocks 
with which are associated metalliferous deposits. The igneous rocks 


! Spring begins with September, summer with December, &c. 
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(basic volcanic and acidie volcanic) have played an important 
part in almost every formation in New Zealand, marking great 
movements of the earth's crust at the different geological periods, 
while the superficial and later-formed volcanic rocks occupy nearly 
one-third of the area of the North Island. The geysers and boil- 
ing springs in the North Island give rise to the formation of 
siliccous sinter deposits, which must be included as the most purely 
acidic produets of voleanie action, and are due to the decomposition 
of the older rocks by the action upon them of fresh water ; but in 
the case of White Island and other localities where the decomposi- 
tion is brought about by the agency of sea water, the sinter deposits 
are formed ehiefly of sulphate of lime and not silica. 

The census of 1881 shows that out of a total population (other 
than aboriginal) of 489,933 there were 14,273 miners, of whom 
12,996 were returned as being engaged in gold mining, and 1087 
in coal mining. The principal quartz mines for gold are in the 
Thames and Coromandel districts near Auckland in the North 
Island, but several auriferous reefs are extensively worked in the 
Otago, Westland, and Nelson gold-fields in the South Island. 
There is good reason to believe that quartz mining in New Zealand 
is still in its infancy, and that its indefinite extension ean be 
ensured by the judicious application of more capital. Alluvial 
gold mining chiefly exists in the Otago, Westland, and Nelson 
districts. Gold drift, as it is called, is found in river-beds and on 
the sca-coast, where it ean be worked with comparative ease, and 
also in thick deposits of gravel, the working of which reqnires 
mechanical water-power, and often large expenditure. The opinion 
entertained in many quarters that the anriferous resources of New 
Zealand will soon be exhausted, and that the gold mining industry 
is approaching a rapid decline, is certainly not based upon fact. 
There still, it 1s reliably stated, exist large areas, both in the North 
and South Islands, that on geological grounds are highly promising 
for the existence of original or primary auriferous deposits, namely, 
quartz lodes. With regard to secondary or derived auriferous 
deposits—namely, gold drift—the more easily and cheaply accessible 
of them have, no doubt, been worked out, more or less, but the 
South Island still contains tracts that offer profitable employment 
to the miner for generations to come. The total quantity of gold 
produced in and exported from New Zealand from 1st April 1857 
to 31st March 1883 was 10,144,926 ounces, valued at £39,747,940. 
The quantity during the year ended 31st March 1883 was 248,862 
ounces, valued at £994,555. Good coal is obtained in many parts 
of New Zealand. The number of coal mines in work in 1882 was 
104 ; and the output during 1882 was 378,172 tons, being 215,954 
tons more than the output in 1878. Silver is chiefly extracted 
from the gold produced in the Thames district, but other mines 
containing silver ores have been found. There are many other 
valuable ores—copper, iron, lead, zine, antimony, chrome, and 
manganese—some of which are being worked. Several fine mineral 
oils also are obtained. Building stones of various kinds and of 
excellent quality abound. Marble and cement stones oceur in 
many places. In 1881 there were 127 brick, tile, aud pottery 
manufaetories in work ; and their lands, buildings, and machinery 
were valued at £105,765. There are extensive deposits of iron-sand 
on the west coast of the North Island. 

The following official table, in Dr Hectors New Zealand Hand- 
book, classifies the land according to the geological subsoil :— 


North South 
Island. | Island. | Totals. 
Sq. miles. | Sq. miles. | Sq. miles. 
1. Fluviatile drifts, one-third meen tural... 8,447 6,286 14,733 
2. Marine-Tertiary,two-thirds agricultural 
(the mestipastoral).......« eee eceeeceeeccern 13,898 4,201 18,099 
3. Upper Secondary, eoal-bearing, pastoral.. 2,390 2,110 4,500 
4. Paleozoic, PASLOTA]|.csecccasssceseecoassssessnees 5,437 20,231 25,668 
Gb RO EGER PASTOL eene eeen is CORR ODORE OEC eae 15,308 15,308 
Bo CENE, SANES a eee 5,978 5,978 
.?. Voleanie, one-sixth agricultural D - Em 
Testipastomil) eee eere Pene io Dos 15,714 
eee 44,736 | 55,264 | 100,000 


A study of this table, he adds, shows that **in the whole eolony 
there are about 12,000,000 acres of land fitted for agriculture, and 
about 50,000,000 which are better adapted for pasturage; but from 
these estimates allowanee must be made for about 20,000,000 of 
surface at present covered by forest." 

Dr Hector also reports the prevalence, in the north of Auckland 
and in the lower part of the Waikato Valley, of light volcanie soil, 
interspersed with areas of clay marl, which in the natural state is 
eold and uninviting to the agrieulturist, but which under proper 
drainage and enltivation ean be brought to high produetiveness. 
He adds valuable information, in substance as follows, respecting 
other districts. In Taranaki and Wanganui distriets the soil is 
very rich, and on the surface is formed by the decomposition of 
ealcarcous marls intermixed with the debris from the lava streams 
and tufaceous rocks of the extinet voleanie mountains. The forest 
growth which generally covers the land proves its productiveness, 
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although that growth greatly impedes the progress of settlement. | 


From Lake Tanpo towards the Bay of Plenty the surface soil is 
derived from rocks of a highly siliceous character, and large areas 
are covered with little else than loose friable pumice-stone. On 
the eastern side of the slate range which extends throngh the North 
Island, the surface is generally formed of clay marl and calcareous 
rocks ; in the valleys there are shingle deposits from the back 
ranges, with occasional areas of fertile alluvium of considerable 
extent. The latter portions of the district are adapted for agricul- 
ture, and the remainder is very fine pastoral land. In the South 
Island the chief agricultural areas are in the vicinity of the eastern 
coast, but there are also small areas fitted for agriculture in the 
interior in the vicinity of the lake districts. The alluvial soils of 
the lower part of the Canterbury plains and of Southland are re- 
markably fertile. Scarcely less important are the low rolling downs 
formed by the calcareous rocks of the Tertiary formation which 
skirt the higher mountain masses, and often are improved by the 
disintegration of interspersed basaltic rocks. On the western side 
of the South Island, from the close viciuity of the mountain ranges, 
there are comparatively small areas of good alluvial soil, but these 
are made very fertile by the wetness of the climate.! 

New Zealand is singular in the absence of all indigenous land 
mammals except two small kinds of bat, and a rat which has 
already disappeared. A native dog is supposed to have been intro- 
duced by the natives on their original migration. There are no 
snakes. A few lizards are found, but they are harmless, though 
held in superstitious terror by the natives. A peculiar species of 
frog exists, butitis very rare. Insect life is not nearly so abundant 
as in Europe, though bloodthirsty sand-flies swarm on the sea-shore, 
and mosquitoes in the bush. "There are between four and five 
hundred species of molluses. Seals are numerous on some parts of 
the coast. New Zealand is also remarkable for its wingless birds, 
living and extinct. There are four species of Apteryx, or KIWI 
(g.v.), withont wings and tail-feathers, and a little larger than a 
hen; they have short legs, snipe-bills, and bodies covered with 
long, brown feathers like hair. The gigantic wingless bird called 
the Moa (see Dixornts) has been long extinct. The tradition of 
the natives is that their ancestors found these birds living, and 
hunted them for food till they exterminated them.? 

The peculiar nature of the New Zealand fauna has given rise to 
much scientific speculation, and, in the opinion of able writers, 
points to a continental period as the condition of the country 
in remote ages, and to subsequent partial subsidence and partial 
elevation. The discovery and colonization of the country have 
completely changed the character of its animallife. Captain Cook 
introduced the English dog and the pig. Colonists have brought 
all kinds of domestic animals. Game and small birds have been 
imported and acclimatized; rabbits have become a formidable 
nuisance in many districts. 

There are about one thousand species of flowering plants, 
of which about threc-fourths are endemic. Most of those not 
peculiar to the country are Australian ; others are South-American, 
European, Antarctic ; and some have Polynesian affinities. Ferns 
and other eryptogamic plants are in great variety and abundance. 
There are a few indigenous plants and fruits used as food. Phormium 
tenax, or the New Zealand hemp, is a common and most useful 
plant. Forests covering from 11,000,000 to 12,000,000 acres are a 
characteristic feature in New Zealand vegetation. Much of the 
timber is of great value for building and for constructive works (see 
vol. ix. p. 407). The area of forest land is rapidly diminishing, 
and the rate of decrease in some large forests has been estimated 
at 4 per cent. per annum. The rapid decrease is stated to be due 
to reckless and wasteful consumption of the best timber without 
regard to the conservation of the young trees, to fires, and to other 
avoidable causes. 

The following return, compiled from a report, in 1875, by 
Professor Kirk, F. L.S., on New Zealand timbers, specifies those of 
great durability, and adapted for general building purposes and for 
constructive works, &c.:— 


1 In 1880 Messrs S. Grant and J. S. Foster, delegates to New Zealand from the 
tenant farmers of Lincolnshire, travelled over and inspected the chief agricultural 
districts In both islands. Their impresslon was, as stated in their report, that the 
soil is, as a rule, much lighter than farmers in England are aceustomed to work, 
and that it does not require half the working that English land does. One 
double-furrow plough, they say, will turn up about IS aeres a week. They 
saw very little really heavy clay-land in the colony, and such soil, they think, 
will not be worth cultivating for some time to come. ‘The labour required to 
work It,” they write, “is far too great, and there are no frosts in winter sufficient 
to pulverize it, while it is perfeetly possible to consolidate any soil which may be 
a little too light by stocking it sufficiently heavily." And they add—* But of one 
thing we are certain, that, whatever the quality of the soil, there were splendid 
crops on it in almost every part of the country that we saw.” 

2 Dr Buller, in his Manual of the Birds of New Zealand (1882), gives one 
hundred and seventy-six species, belonging to the Acczpitres, Passeres, Scansores, 
Columbo, Gallinw, Struthiones, Graille, and Anseres. Mr W. T. L. Travers, 
F.L.S, in a paper read before the Wellington Philosophical Society, on October 
21, 1882, states that ont of 88 species 18 are peculiar to both islands, 8 to both 
islands and the Chathams, 3 to both islands and the Aucklands, 22 to New 
Zealand and habitats outside, 9 to the Noith Island, 16 to the South Island, 6 to 
the Chathams, 2 to the Aucklands, 1 to the North Island and the Chathams, 2 to 
the South Island and the Chathams, and 1 to all. 
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Name. Uses. Height and Diameter. 

kanns (Damus aus- | Ships, houses, &c. 12010160 ft.; 5 to 12 ft. 
tralis). 

T itin. T'o- | Piles, sleepers, &e. 10 to 70 ft. ; 4 to 6 ft. 
arra). 

Eo RADI spi- | Plies, sleepera, &e. 50 to 70 ft. ; 2 to 4 ft. 
cata). 

Kawaka (Libocedrus | Fencing, cabinet work. 60 to 100 ft. ; 3 to 5 ft. 
Doniana). 

Pahautea — (ZLibocedrus | Fencing, bridges. 60 to 80 ft.; 2to 3 ft. 
Bidwillit). 


Tanekaha (Phyllociladus 


Sleepers, planks, bridges, 
trichomonoides). i ; : 


50 to 60 ft.; 3 ft. (max.). 


Manoao (Dacrydium | YIouses, piles. 30to40ft.; very durable, 
Colensoi). 
Dacrydium — westlandi- | Piles, bridges, &e. 40 to 50 ft.; Ito 2 ft. 
cum. 
Denn tnterme- | Piles, bridges, &e. 40 to 45 ft. ; L to 2 ft. 
iun. 


Tawai (Fagus Menziesii). 


Kanys Handsome trec. 
Puriri (Vitex litioralts), 


Posts, piles, sleepers. 40 to 60 ft.; 3to 5 ft. 


Pc (Fagus | Posts, sleepers, bridges, 60 to 90 ft. ; 3 to 8 fr. 
usca). 
Pohutukawa (Metro- | Ships, dock gates, &e. Short trunk; masslve 


sideros tomentosa). 

Rata (Metrosideros ro- 
busta). 

Rata 
lucida). 

Rawiri (Zeptospermum 
ericoides). 

Kowhai (Sophora tet- 
vaptera).3 

Maire-raunui (Olea ape- 
tala). 

Maire-lawhake (Eugenia 
maire). 


arms. 
60 to 100 ft. ; 5 to 12 ft. 


30 to 60 ft.; 2 to 5 ft, 


Ships, sleepers. 


GMetrosideros | Ships, trueks. 


Wharves, marine works. 40 to 50 ft.; I to 2 ft. 


Piles, sleepers. 


Valuable, but little known. | 50 to 70 ft.; 2 to 4 ft. 


Fencing, piles, &e. About 40 ft.; 1 to 2 ft. 


There are many other kinds of trees which are less durable, but 
of considerable value. Some have barks largely used for tanning 
purposes. Kauri gum, a valuable product of the kauri tree, is 
found in the soil on the sites of old kauri forests, and at the base 
of growing trees. It is much used in Europe and America as a 
base, instead of gum mastic, for fine varnishes, and for other pur- 
poses. Thereare now many flourishing plantations of English and 
foreign trees. 

The New Zealand flora, like the fanna, has been cited in support 
of the theory of the remote continental period. Sir Joseph Hooker, 
in his Introductory Essay, wrote that the botanical relationship of 
the New Zealand flora is not to be accounted for by any theory of 
transport or variation, but that it is agreeable to the hypothesis of 
all being members of a once more extensive flora, which has been 
broken up by geological and climatic causes. 


The following comparative table, which does not include native Agri- 
cultivations, shows the rapid and continuons development of agri- culture. 


culture in New Zealand during the last twelve years :— 


Acres under | Aeres under all kinds 


= Acres 5 i 

2n Number 3 Green and vf Crop, including 
PORUM o pes Other Crops, | Sown Grasses; and of 

P *| Holdings. are excluding Land broken up, tut 

ps: ; Sown Grasses. not under Crop. 

266,936 | Not given.| 261,210 45,355 1,226,222 

398,938 18,750 |320,011. 160,100 2,940,711 

500,663 26,208 | 638,910 863,573 5,189,104 

509,052 27,352 | 738,822 394,473 5,651,255 


In 1880 the estimated average produce of wheat per acre was 28 
bushels, in 1881 25 bushels, in 1882 224 bushels, and in 1883 
264 bushels. The estimated average of oats was 364 bushels to 
the acre in 1880, 32 bushels in 1881, 224 bushels in 1882, and 
nearly 33 bushels in 1883. Barley was estimated in 1880 at 30} 
bushels to the acre, in 1881 at 26, in 1882 at 22}, and in 1883 at 
26. Potatoes were estimated to produce 4j tons to the acre in 
1880, in 1881 53 tons, in 1882 5 tons 17 ewts., and in 1883 5 tons 
2 ewts. The number of horses in 1881 was 161,736, having doubled 
since 1871. The number of cattle increased during the same ten 
years from 436,592 to 698,637, and sheep from 9,700,629 to 
19,985,085. The yearly production of butter in 1881 was 8,453,815 
1b, and of cheese 3,178,694 tb. The produce of wool will be stated 
in the summary of exports for 1882. Pigs, goats, and poultry 
abound. 

Except eels and a few I 
indigenous fish in the rivers. Dr Hector states that thirty-three 
kinds of sea fish are used as food. Among the constant residents 
on the coast or on parts of it, he names hapuku, tarakihi, trevally, 
moki, aua, rock cod, wrasse, flounder, snapper, mullet, gurnet, 
trumpeter, butter fish, and red cod. Of the edible fish irregu- 
larly visiting the coast, much the largest number come from warmer 
latitudes, namely, the frost fish, barracouta, Norse mackerel, 
king fish, dory, waichou, mackerel, and gar fish. He adds that 
of 140 species of fish found in New Zealand 67 species are believed 
to be peculiar to New Zealand, 75 are common to Australia and 


3 Varies from shrub to tree 30 to 10 ft. high, with trunk 1 to 3 ft. diameter, 


small fishes of little worth, there are no Fisheries, 
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Tasmania, whilst ten are found in New Zealand and other places, 
but not in the Australian seas. ‘‘ New Zealand ichthyology,” he 
states, ‘‘ presents a very distinct character, the thorough decipher- 
ing of which affords a wide field for future observation and scientific 
investigation.” Oyster fisheries exist, and are protected by law. 
Cray-fish are in abundance. Whaling formerly flourished on the 
coast, but since New Zealand has become a colony whaling stations 
have disappeared. Whales, however, of valuable kinds are nume- 
rous in the adjacent ocean, and a few whaling ships are owned in 
New Zealand. Efforts have, for several years past, been made by 
the Government, but chiefly by local acclimatization societies, 
private and self-supported bodies, to introduce and acclimatize 
;uropean and American edible fish. Ova, in considcrable quanti- 
ties, of British salmon, of Californian salmon, of brown trout, and 
of American whitefish have been imported, and the fish hatched 
from them distributed.! No instance of the survival of British 
salmon has as yet been authenticated ; but three or four cases of 
grown Californian salmon having been found are reported. The 
success of brown trout in many streams has been great, and fish 
of 11, 14, and even 21 lb weight have been caught. Trout-fishing 
has become a common sport in many places. Salmon trout fry 
hatched in 1870 spawned in 1875. The Canterbury Acclimatization 
Society in 1880 liberated nearly 25,000 American whitefish in Lake 
Coleridge. The acclimatization of other fish has also been successful. 

The natural features of the country were, for a long time after its 
colonization, a bar to overland internal communication, but good 
coach roads now traverse the country in every direction, and railways 
especially have enabled solitudes to be peopled, and wastes to be 
made productive. The total length of railways opened for traffic 
in March 1888 was 1443 miles. In the North Island, the chief 
working lines are—Kaipara to Waikato, 141 miles; Wellington to 
Napier, 138 miles open ; Foxton to New Plymouth, 169 miles open ; 
in the South Island—Hurunui to Bluff, 671 miles, and Invercargill 
to Kingston, 89 miles. £10,400,000 in round numbers have been 
expended on opened lines of Government railways from 1870 to 
March 31, 1883, and the net earnings as a whole were yielding 
£3, 8s. 10d. per cent. on that expenditure. In addition to road 
and railway communication, intercourse between the chief ports is 
carried on two or three times a week by swift and commodious 
steamers. The telegraph wire runs through every settled district, 
and is extended to Australia and England. 

The following table shows the value of imports and exports for 
five years respectively :— 


Imports. 
1878 £8,755,663 £6,015,700 
1879 8,274,585 5,143,126 
1880 6,162,011 6,352,692 
1881 7,157,045 6,060,866 


8,609,270 6,658,008 


The total exports for 1882 included the following values :—from 
mines, £956,803; from fisheries, £5693; from forests, £390,242; 
animals and animal products, £3,601,242, of which wool alone 
was £3,118,544; agricultural products, £1,140,839; and colonial 
manufactures, £96,628. The export of frozen sheep to Europe 
seems likely to become very valuable. In an able paper on the 
Public Debt of Australasia, read before the. Royal Colonial Insti- 
tute in London on November 21, 1882, Sir Francis Dillon Bell, 
K.C.M.G., agent-general for New Zealand, stated that 5000 frozen 
sheep had recently come in good condition in one lot from New 
Zealand, that ‘the meat was readily taken into consumption," 
and that ‘‘the sheep netted 21s. 9d. a-piece, a return eminently 
satisfactory to their owners, because they would not have sold for 
more than 12s. in New Zealand.” 

The total shipping inwards during 1882 was 795 vessels of 461,285 
tons, as compared with 765 vessels of 420,134 tons during 1881. 
The total outwards during 1882 was 764 vessels (430,793 tons), 
as compared with 762 vessels (413,487 tons) in 1881. Thenumber 
of vessels on the New Zealand register, on 31st December 1881, 
was 572, altogether 72,887 tons, of which 443 (56,751 tons) were 
sailing vessels and 129 (15,636 tons) were steamers. There were 
in 1883 twenty-three coastal light-houses, among which six were 
of the first and twelve of the second order of apparatus. 

New Zealand was not colonized in the ordinary manner around 
one centre. There were in its early years six distinct settlements— 
Auckland, Wellington, Nelson, New Plymouth, Canterbury, and 
Otago — between which communication was for several years irregular 
andinfrequent. To mect their political wants, the Constitution Act 
of 1852 created them into provinces, with elective councils and 
superintendents respectively, —subordinated to one colonial legisla- 
ture. In 1876 the provincial system was abolished by that legisla- 
ture. The general assembly, as it is called, is composed of the 
governor, the legislative council, and the house of representatives. 


1 Aecording to a paper read by Mr W. Arthur before the Otago Institute in 
1881, the numbers distributed by the various societies were—British salmon,:4000 ; 
Californian salmon, 417,000; brown trout, 332,000; salmon trout, 1000; and 
American whitefish, 34,000. 
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The governor is appointed by the crown. The legislative council 
consists of members appointed for life by the governor; the number 
of legislative councillors in 1883 was 50. The house of representa- 
tives consists of 95 members chosen by the electors. The franchise 
is manhood suffrage, conditional on a previous residence in the 
colony for a year, including six months in the electoral district for 
which a claim to vote is registered. Every elector is qualified for 
election. Four members of the house must be Maoris elected by 
their own race. The duration of the house is for three years, but it 
is subject to re-election whenever the governor dissolves the general 
assembly. Legislation is subject to disallowance by the crown, 
but practically that power is seldom if ever exercised. Executive 
administration is conducted on the principle of English responsible 
or parliamentary government. Its seat is at Wellington. Local 
administration is vested in local elective bodies, such as municipal 
councils, county boards, road boards, and others, with power to levy 
rates. The colouial revenue is chiefly derived from customs, stamp 
duties, property tax, postal and telegraphic services, railways, and 
crown land sales. The proceeds of land sales are applied to surveys 
and public works. Crown lands are acquired at auction, or by 
selection, or on deferred payment, or by lease with right to purchase 
on certain conditions. The price is rarely less than £1 an acre. 

Tho chief feature of public policy in New Zealand from 1871 to 
1883 has been to borrow and expend large sums on railways, immi- 
gration, main roads, native land-purchases, telegraphs, and other 
important publie works. During that time about £19,000,000 has 
been expended on those objects collectively, and there are good 
grounds for the general conclusion that, as a whole, this policy of 
investing loans in large reproductive services has been, and will be, 
if prudently continued, a substantial success. The gross public 
debt of the colony on March 31, 1883, was £30,357,111, subject to 
a deduction of £2,571,829 for accrued sinking funds. The annual 
charge, including sinking fund, was £1,525,281. The loan of 
£1,000,000, raised in January 1883, for railways and other works 
was a 4 per cent. loan inscribed in stock at the Bank of England, 
Another similar loan was raised in January 1884. 

The New Zealand state has encouraged public thrift by a system 
of Government life insurance, which is working with remarkable 
success. On 31st December 1882, when the population may be 
estimated at 505,000, the total sum assured on 23,439 policies in 
force in both branches (ordinary and industrial)of the department, 
exclusive of insurance in private offices, was £5,355,900. The 
Government post-office savings banks, at the end of 1882, had 
57,517 open accounts, amounting altogether to £1,470,950. 


Under the Education Act of 1877 state schools are established, in Educa- 
which teaching is free, secular, and compulsory, with certain excep- tion. 


tions, for children between the ages of seven and thirteen. A capi- 
tation grant is given for every child in average daily attendance at 
the schools. Grants are also made for scholarships from primary to 
secondary schools, for training institutions for teachers, and for 
school buildings. Large reserves of public lands have been made 
for primary, secondary, and university education. The progress in 
the education of children is shown in the census of 1881. In 1874 
the number of children attending school was 66°78 per cent. of 
the population between five and fifteen years; in 1878 it was 73°64 
per cent., and in 1881 80:76 per cent. Native schools are also 
provided by the state in native districts. "There are, moreover, 
industrial schools, orphanages, and an institution for the deaf and 
dumb. There are several secondary schools with public endow- 
ments. The university of New Zealand is an examining body, and 
grants honours, degrees, and scholarships. It is empowered by 
royal charter to confer degrees entitled to rank and consideration 
throughout the British dominions, as fully as if they were granted 
by any university in the United Kingdom. It has also the privilege 
of nominating one of its students in each year for a ep at 
the Royal Military College at Sandhurst. The Canterbury College 
and the Otago University, both academical institutions of a high 
order, are affiliated to the New Zealaud University. Provision 
made by the legislature in 1882 for a university college at Auck- 
land has been given practical effect to. The state in no way con- 
trols or interferes with religious administration. Each denomi- 
nation attends to the religious instruction of its own adherents. 
State school-buildings can be used for such instruction on days and 
at hours other than those fixed by law for ordinary school work ; 
but no child can be required to attend, except at the wish of its 
parent or guardian. The average daily attendance of scholars at 
the state schools throughout the year 1882 was 68,288. In 1881 
the number returned as attending private schools was 13,538; 
Sunday schools, 78,891; and receiving tuition at home, 7348. 


Exclusive of the aboriginal population, the estimated popula- Popula- 
The tion. 


tion of New Zealand on December 31, 1883, was 515,000. 
census of 1881 returns the number in April of that year as 
489,933 (269,605 males and 220,328 females). The average 
number of persons to an inhabited dwelling was 5:12. The AUT 
lation under twenty-one years of age was 258,774, of whom 128,791 
were females. The number of those born in the colony was 
45°60 per cent. of the whole population ; of those born in England, 
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24:33 per cent. ; in Scotland, 10°77; in Ireland, 10:08; in Wales, 
0:40; iu Australia and Tasmania, 3:53; in British America, 0°73; in 
other British possessions, 0:82; in Denmark, Sweden, and Norway, 
0:97; in Germany, 0:98; in United States, 0:35; in China, 1:03; and 
elsewhere, 0°41. 

The excess of immigration over emigration for the ten years 
1872-81 was 4978, 8811, 38,106, 25,270, 11,955, 6376, 10,502, 
18,723, 7231, and 1616 persons respectively. The great decrease 
iu the last two years is owing to the stoppage, almost wholly, of 
immigration at public cost. _ . l 

The proportionate number in 1881 of occupied European holdings 
of lon exclusive of crown pastoral leases, classified according to 
size is as follows :—holdings over 1 acre and up to 10 acres in- 
clusive, 7680 ; thence up to 50 acres, 6498; to 100, 4462; to 200, 
5066 ; to 320, 2453; to 640, 2258 ; to 1000, 828 ; to 5000, 1097 ; 
to 10,000, 185; to 20,000, 169; to 50,000, 111; to 100,000, 18; 
and above 100,000, 7 ; total, 30,832. 

It has always been difficult to collect the number of the 
aboriginal population. In 1878 the number returned was 43,595; 
in 1881 44,097, of whom 19,729 were females. Those residing in 
the North Island were 22,872 males, and 18,729 females. The 
apparent increase in 1881 is believed by the registrar-general to be 
attributable to omissions in 1878. His conclusion is that on the 
whole there wasa decrease from 1878 to 1881. If former estimates, 
partly conjectural, are at all correct, the decrease during the last 
forty years has been considerable, "The comparatively small pro- 
portion of females under fifteen years of age to the total population 
of both sexes in 1881, given as 15:35 per cent., renders future 
increase improbable. Generally, Maoris are in form middle-sized 
and well-made. They show great aptitude for European habits. 
The Maoris are of Polynesian race ; and the probability is that they 
migrated from the Navigators’ Islands to Rarotonga, and thence 
to New Zealand. "Their tradition is that they came originally from 
“ Hawaiki.” This may be the Hawaiian or Sandwich Islands ; but 
there is also **Savii," which isa dialectical form of the other name, 
in the Navigators’ Islands. Dr Thomson, in his Story of New 
Zealand, quotes a Maori tradition, among those published by 
Sir George Grey, that certain islands, among which it names 
Rarotonga, Parima, and Manono, are islands near Hawaiki. The 
natives of Rarotonga state that their ancestors came from Hawaiki; 
and Pirima and Manono are the native names of two islands in the 
Navigators’ group. Thealmost identical languages of the Rarotonga 
natives and the Maoris, as well as other circumstantial evidence, 
strengthen the supposition. The distance from Rarotonga is about 
3000 miles ; and, with the aid of the trade wind, large canoes could 
traverse the distance within a month. A comparison of genealogies 
of Maori chiefs of different tribes shows that about eighteen genera- 
tions, or probably not much more than five hundred years, have 

assed since the first migration. The origin and distribution of the 

olynesian race cannot be discussed here, but there is in some 
respects a remarkable likeness in the customs, appearance, and 
character of Maoris and of Malays. 

The Maoris, before their conversion, had no idea of a Supreme 
Being. Their notion was that all things had been produced by pro- 
cess of generation from darkness and nothingness, They believed 
that the spirit survives the body, and retires to some place under 
the earth, whence it occasionally returns to advise and sometimes 
punish the living. The Maoris are divided into tribes, which 
respectively had their chiefs and priests. Land was held by tribal 
tenure, and small plots were cultivated. Each tribe had its 
unwritten laws regarding land, cultivation, and other social matters. 
‘“‘ Tapu,” or the practice of making certain things sacred, —a rule, the 
breach of which was severely punished by spirits and men,—was an 
essential element in their code of law. Tribes were constantly 
fighting with each other ; and the chief causes of strife arose from 
alleged wrongs to property and person. Cannibalism was practised 
from vindictive feelings. Slaves were captives in war. The dead 
bodies of chiefs were put away on stages ; and in course of time the 
bones were collected and hidden in secret places. The Maoris have 
a genius for war, and show great ability in building, fortifying, and 
defending stocka/les. 

The Maori language is a Polynesian dialect. It closely approaches 
that of the Sandwich Islands, of the Navigators’ group, and of 
Rarotonga. Natives of these mutually understand each other. 

The first European discoverer of New Zealand was Tasman, in 
1642, who did not, however, land there. Captain Cook, in 1769, 
was the first European who set foot on its shores, and he took 
formal possession of the country for King George III. Cook visited 
New Zealand several times, and circumnavigated the coasts in the 
course of his three voyages of discovery, exploring and partly sur- 
yeying the general outline. He introduced several useful animals 
and plants ; and pigs, fowls, potatoes, turnips, and cabbages, first 
brought by him, increased and multiplied. From the time of 
Captain Cook’s final departure from New Zealand in 1777 to 1814, 
little is known of the country, except that, owing to the ferocity 
and cannibalism of its aborigines, it was a terror to sailors. In 1814 
the Rev. Samuel Marsden, colonial chaplain to the Government of 
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New South Wales, first established his church mission in New 
Zealand at the Bay of Islands. He was followed by others ; and both 
Protestant and Roman Catholic missions were formed. In the course 
of the following thirty years almost the whole native population was 
converted, nominally at least, to Christianity. There was in after 
years a considerable relapse ; but the results of missionary teachin 
were, as a whole, great and permanent. Cannibalism ceased, an 
the barbarous nature of the race became softened and capable of 
civilization. The missionary paved the way for the colonist. 

In February 1840 an assemblage of chiefs at the Bay of Islands 
signed the treaty of Waitangi acknowledging their submission to the 
queen of England ; and Her Majesty guaranteed their possessions, 
extended to them her protection, and imparted to them the rights 
and privileges of British subjects. This treaty was shortly after- 
wards signed by many other chiefs in other parts of both islands. 
Cavil as persons may at the treaty, there is no doubt that it is the 
honourable and equitable agreement on which New Zealand first 
became a British colony. The leading features of the colonization 
of the country, so far as the natives are concerned, can only be most 
briefly summarized here. The rights of the natives to their lands 
have been fully recognized by the crown; and no land has been 
alienated from them without their consent except in the case of the 
confiscated blocks which were taken under the authority of a special 
law from rebellious tribes. The native title to land has not been 
confined to that in actual use, but has extended over waste territory. 
The Government and the legislature have always been disposed to 
consider favourably native interests ; anl special action has often 
been taken for that object. Mistakes have, no doubt, often been 
made on both sides; and serious disputes have arisen. Native 
tribes, here and there, have been in active insurrection, but at no 
time have the natives, as a race, been arrayed in arms against 
Britain. A large majority has either been passive or friendly. The 
most serious disturbances took place in 1863 and 1864. During 
that time several British regiments and ships of war were, in 
common with the colonial forces, actively engaged in their sup- 
pression. No imperial soldiers have been stationed in New Zealand 
since 1869. The colony has from that date altogether provided for 
its internal defence. The present state of native affairs is peaceful, 
and likely, with ordinary prndence, to remain so. In many dis- 
tricts the gradual amalgamation of the two races is hopeful, natives 
and Europeans co-operating with each other in a common civiliza- 
tion. (W. GI.) 


NEY, MicngL (1769-1815), one of the bravest of 
Napoleon's marshals, was born at Saarlouis on January 
10, 1769. His father, who had been a soldier, gave him 
a fairly good education, and obtained for him an appoint- 
ment in some neighbouring mines. But his heart was set 
on the army, and in 1787 he went to Metz and enlisted in 
a regiment of hussars. But for the Revolution he could 
never have become more than a sergeant, but in the 
new state of things he was elected lieutenant, and after- 
wards (1792) captain of his regiment. He was aide-de- 
camp to General Lamarque in March 1793, and soon 
after became lieutenant-colonel, when Kléber perceived 
his eminent military ability, and made him adjutant- 
general in August 1794. He was promoted colonel in 
September, and his merits were so great that Jourdan and 
Kléber actually quarrelled which should have the advant- 
age of his services. In February 1795 he might have 
become general of brigade, but modestly refused the rank, 
alleging his own unworthiness. ,He commanded the 
advanced guard of Kléber at the battle of Altenkirchen, 
and was made general of brigade on the field of Forchheim. 
He then commanded the right wing of Hoche's army, and 
in 1798 took Mannheim. Sent next to Switzerland, he 
there reorganized Masséna's cavalry, and immensely dis- 
tinguished himself in Masséna's great campaign, in which 
he was three times wounded, and after which he was made 
general of division. In 1799 he commanded on the Rhine, 
and by his skilful operations obtained the armistice during 
which the coup d'état of Brumaire took place. In 1801 
he was present at Hohenlinden, and in May 1802 he 
married Mademoiselle Auguié, whom Josephine had chosen 
for him at Bonaparte’s request. He became inspector- 
general of cavalry, and, after a short residence as minister 
in Switzerland, commandant of the camp of Montreuil. 
It was while there that in the name of the army he begged 
Napoleon to declare himself emperor, and on the establish- 
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ment of the empire he was made marshal of France and 
grand cross of the Legion of Honour. In 1805 he com- 
manded the 6th corps of the grand army, and by his victory 
at'Elchingen, for which he was made duke of Elchingen, 
secured the surrender of General Mack at Ulm. He was 
then ordered to the upper Adige, and missed the battle of 
Austerlitz, but was present at Jena and Eylau, and was so 
instrumental in winning the battle of Friedland that 
Napoleon called him the brave des braves, and gave him 
the grand eagle of the Legion of Honour. In 1808 he 
was ordered to Spain with the 6th corps, and received the 
command of Galicia, which he managed to keep in subjec- 
tion to the French in spite of the mountainous nature of 
the country. In 1810, in command of a corps d'armée 
under Masséna, he advanced into Portugal, but he was so 
disgusted at being under Masséna's command that per- 
petual quarrels resulted, and not only were the French 
defeated at Busaco, but Ney, when conducting the last 
column on the retreat from Torres Vedras, received more 
than one repulse from Lord Wellington at Pombal, Redinha, 
and Foz d'Aronce. For his opposition to Masséna Ney 
was recalled from Spain, but received the command of 
the 3d corps in the grand army of 1812. At the battle 
of the Moskva he so distinguished himself that he was 
made Prince de la Moskowa on the field, and in the 
disastrous retreat from Moscow it was Ney who com- 
manded the rear-guard, and kept the relies of the grand 
army together. He served at Lützen and Leipsic, and in 
the last defensive campaign of 1814, and with Macdonald 
remained faithful to Napoleon to the last. At the Restora- 
tion he was made a peer, and in 1815 was given the 
command of the army sent to check Napoleon on escaping 
from Elba. But the sight of the old colours and of his 
old master was too much for him, and he led his troops 
over to Napoleon’s side. In the Flemish campaign he 
fought the battle of Quatre Bras against the English on 
the same day that Napoleon defeated the Prussians at 
Ligny, and at Waterloo he commanded in person the last 
charge of the Old Guard. He made no attempt to leave 
France, and was arrested as a traitor; on December 5 he 
was found guilty of high treason by the House of Peers by 
169 votes to 17, and two days later he was shot in the 
gardens of the Luxembourg. His execution caused a cry 
of horror; while no one would have regretted the death of 
Fouché or many another of the innumerable traitors, it is 
to be lamented that Ney was chosen to suffer, whose 
honesty was well known, and had only once failed him. 

The character of Ney was that of a simple soldier ; 
intensely brave, though without the rash impetuosity of a 
Murat, he was yet as modest as he was brave; as a general 
his conduct of the two retreats from Portugal and Russia 
are his chief titles to fame; and, if he was not faithful to 
the Bourbons, he paid with his life for his defection. 


See Mémoires du Maréchal Ney, publiés par sa famille, Paris, 
1838, which go down tothe eapitulation of Ulm, and were translated 
into English in 1833; Vie du Maréchal Ney, Paris, 1816; Histoire 
complète du proces du Maréchal Ney, 1815, English translation, 
1816; A. Delmas, Mémoire sur la révision du procès du Maréchal 
Ney, 1832; and Military Studies by Marshal Ney written for the use 
of his officers, translated by C. H. Caunter, with notes by Major A. 
James, London, 1833. 


NIAGARA, a river in North America forming a por- 
tion of the great lake and river system known as the ST 
LAWRENCE (q.v.), flows northward from Lake Erie (573 
feet above-sea-level) to Lake Ontario, separating the State 
of New York from the province of Ontario in Canada, and 
within the 33 miles of its course makes a total descent of 
328 feet. On issuing from Lake Erie the river is only 
about three-fourths of a mile broad, and for the first two 
miles is somewhat swift ; it then divides and passes round 
Grand Island, broadens and assumes the tranquillity of a 
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lake until the commencement of the rapids, where it sud- 
denly narrows and makes a descent of about 52 feet in the 
mile before its hurried and troubled waters are precipitated 
over a lofty chasm forming falls of unexampled grandeur. 
The breadth of the 
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height of the fall on the American side is about 164 
feet, and on the Canadian side about 150 feet; the dis- 


charge is about 18,000,000 cubic feet per minute. The 
waters plunge into an abyss about 1000 feet wide, and 
during the next seven miles make a descent of about 104 
feet through a deep ravine with perpendicular banks rising 
toa height of from 200 to 350 feet, the breadth of the river 
varying from 250 to 400 yards. Three miles below the 
great falls the whirlpool rapids are formed by a sudden 
turn in the channel causing the waters to impinge against 
the Canadian shore, where they have made a deep indenta- 
tion, and to rush back to the American side in a great whirl 
or eddy, rendered more furious by the uneven bed of the 
river, and the narrow space into which it contracts. After 
issuing from the gorge at Lewiston the river enters on a 
tranquil course, which continues to Lake Ontario. The 
point where the gorge ceases marks the termination of a. 
table-land in an esearpment facing northwards ; and it has 
been generally held that the falls were situated here at the 
time when the river first began to flow, that is, subse- 
quently to the great Ice Age. Recent study has suggested 
a much more complicated theory, making a great part of 
the gorge older than the Ice Age, and thus reducing the 
period for which the modern river has flowed from several 
hundred thousands of years to one-tenth of that time. The 
rate of recession is very uncertain; while it would appear 
from the best maps that some parts have receded at least 
100 feet since 1841, others have remained more or less 
stationary. At the present site of the falls the edge of the 
cataract is formed by strata of hard limestone reaching to 
a depth of about 80 feet ; and by the action of the spray 
the softer shaly strata below have been hollowed out so 
as to form the “Cave of Winds,” which may be entered 
from the Canadian side. "The river is crossed by a suspen- 
sion bridge for foot passengers, about 250 yards below the 
falls, and a mile and a half farther down by two railway 
bridges about a hundred yards apart,—one of which has a 
carriage way 18 feet below ; the other, a cantilever bridge, 
completed in December 1883, carries a double line of rails. 

The name Niagara (‘‘thunder of waters") is the invention of an 
Indian tribe who adopted it as their own designation, from the fact 
that it was descriptive of the remarkable natural phenomenon 


situated within their territory. This tribe, on account of their peace- 
ful proclivities, were also called the Neuter Nation; but, to avoid 
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the fury of the Iroquois, they finally joined them in 1723 against 
the Hurons, and from this time they ceased to exist as a separate 
tribe. The first printed allusion to the cataract is in the record of 
a voyage by Jacques Cartier in 1535. Its position was first mentioned 
by Samuel Champlain in a map attached to his voyages published 
in 1613. The earliest description is that by Father Hennepin, who 
visited it in 1678, and published an account of it accompanied with 
a sketch giving a view of a third fall on the north side caused by 
the presence of a large rock on Table Rock. The rock and cascade 
are mentioned by Kalm the Swedish naturalist, who visited Niagara 
in 1750, but they had disappeared a few years previously. Some 
writers indeed mention as many as six falls, and there can at least 
be no doubt that within the lost two hundred years the aspect of 
the falls has been greatly altered. Goat Island extended, up to 
a comparatively recent period, for about another half mile northerly 
in a triangular prolongation ; and the number of small islands was 
perhaps larger than at present. Large masses fell in 1818, 1828, 
1843, and 1847, and in June 1850 Table Rock disappeared. 

See Sir Charles Lyell, Travels tn North America, 1815; George W. Holley, 
Niagara, 1880; paper by Professor Tyndall on '* Niagara" in Macmillan's Maga- 
zine, vol. xxviii. (May 1873); paper by G. W. Holley in Scribner's Magazine 
(August 1876) ; Dr Julius Polilmann, Life History of the Niagara River, 1883. 


NIAGARA FALLS, a village of Niagara county, New 
York, situated at the Niagara falls, opposite Drummondville 
(on the Canadian side) and a mile and a half above the 
contiguous village of Suspension Bridge, formerly Niagara 
City, which is connected by a suspension bridge with 
Clifton (on the Canadian side). At Niagara Falls there 
are grist mills and machine shops. In 1880 the population 
of Niagara Falls was 3320, and that of Suspension Bridge 
2476. Both villages are largely frequented by visitors. 

NIAM-NIAM, a numerous and widespread Central 
African race, who were first visited by John Petherick in 
1858, and have since been more fully described, especially 
by Piaggia, Dr Schweinfurth, Dr W. Junker, Potagos, and 
G. Casati. But none of these explorers have penetrated 
more than a few miles from the upper Nile and Welle 
basins into the Niam-Niam domain, which consequently 
still remains for the most part an unknown land. Its 
limits are determined on the east by the Bongo and 
Monbuttu territories, about 28° E. long., and on the north 
as far as 20° E. long. by Dar-Fertit and Dar-Banda, about 
7° N. lat. But in other directions they extend for 
unknown distances on the south towards the middle Congo, 
westwards along the Kuta. (upper Shari?) probably to the 
Fan country, which is now known to stretch from the 
Ogoway basin for a vast space towards the north-east. 
Nearly the whole of equatorial Africa, from the neighbour- 
hood of Lake Albert Nyanza to the Atlantic, east and west, 
and from the Congo to the head waters of the Shari, south 
and north, would thus appear to be divided between the 
two great cannibal nations of the Fans on the west and 
Niam-Niam on the east. Their common cannibalism, 
combined with some other characteristics, has suggested a 
possible ethnical relationship of these two peoples, which, 
however, has not been confirmed by a close examination of 
the respective physical types. The Fans, like the Fulahs 
of Soudan, seein to be fundamentally distinct from the 
Negro stock, although more or less affected by Negro 
elements, whereas the Niam-Niam, notwithstanding certain 
marked peculiarities, cannot be severed ethnically from 
that connexion. 

Affinities have also been sought for them amongst the 
neighbouring Krej tribes, amongst the Nubas of Kordofan 
and the Nile, and even amongst the Soudanese Fulahs, 
but, in the absence of more ample details, any attempt 
to determine the relations of the Niam-Niam to the 
surrounding peoples must be regarded as premature. 

The term Niam-Niam, by which they are best known! 
to the neighbouring populations, appears to be of Dinka 


1 Not exclusively, for they are called Babungera by the Mangbattus 
{Monbuttus), A-Madyaka by the Dyurs, Mundo or Manyanya by the 
Bongos, Makkarakka or Kakkaraka by the Mittus. But Niam- 
Niam, pronounced Gnam-gnam (Ital. gn), has been adopted and gene- 
ralized by the Soudan and Nubian Mohammedans. 
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origin, meaning in that language “great eaters,” with 
reference, as is supposed, to their cannibalistic propensities. 
The most general national name is Zandey (pl. A-Zandey), 
which seems to be current throughout the eastern Niam- 
Niam domain, a region estimated by Schweinfurth (ii. p. 4) 
at about 48,000 square miles, with a population of at 
least two millions. But these by no means constitute a 
uniform ethnical group, for within this area is the large 
A-Madi nation,? differing altogether in speech and even in 
some respects physically from the ordinary Niam-Niam 
type. Apart also from numerous tribal divisions, the 
eastern. Niam-Niam proper form three very distinct 
branches, presenting considerable varieties in appearance, 
language, usage, and general culture. The bleak, northern 
highlands bordering east on the Bongos and north on Dar- 
Fertit are occupied by the Banda Niam-Niam, a rude and 
savage people, rather of a black-brown than of a red com- 
plexion, omnivorous in taste, devouring apes, reptiles, 
insects, and apparently human flesh, practising circumcision, 
and wearing a broad strip of bast or even mere foliage 
round the loins. These are succeeded southwards by the 
more civilized Belanda Niam-Niam, who hold the fertile 
hilly territory about the headwaters of the Abu-Dinga, 
Beri, Dembo, and other western tributaries of the White 
Nile. They are of a very dark red: or coppery colour, of 
middle size, and somewhat regular features, betraying 
distinctly Negro blood chiefly in their woolly hair and 
thick lips. "Their costume is even more scanty than that 
of the Banda, but special attention is paid to the hair, 
which often presents the most elaborate designs, more 
picturesque than conducive to the comfort of the wearer. 
They cultivate durrah, maize, sesame, bananas, batatas, 
and are skilled wood and ivory carvers, and workers in 
iron, producing knives, spears, chains, bracelets, and other 
ornaments in this metal, which abounds in their country. 
Very different from either of the foregoing are the so-called 
* White? Niam-Niam, neighbours of and probably often 
confounded with the already mentioned A-Madi of the 
Makua-Welle river basin. The complexion seems to be 
more of a bronze tint, and they are distinguished from the 
other branches of the family by their tall stature, sym- 
metrical figure, long kinky hair and beard, and higher 
social culture. "They wear cotton garments, obtained by 
barter for ivory, copper, and iron, are fond of music and 
dancing, occasionally form powerful political states, which, 
however, are liable to disintegration at the death of the 
founder,’ and in many respects present certain affinities 
with the Baghirmi and other Negroid peoples of the Chad 
basin. But so little is yet known of the institutions and 
internal condition of the Niam-Niam race that these 
divisions cannot be accepted as finally established. At the 
same time there can be no doubt at all about the existence 
of a very distinct Niam-Niam type, which is one of the 
most marked in the whole of Africa. “These beings,” 
remarks Schweinfurth, on his first introduction to them, 


2 Visited by Dr W. Junker in 1882-83, and described by him in 
Petermann’s Mittheilungen for May 1883. 

3 Abont the middle of this century most of the eastern Niam-Niam 
lands appear to have been subject to Yapaty, son of Mabengeh. But 
after his death they were distributed amongst his seven sons, Renjy, 
Balia, Perkye, Tombo, Bazimbey, Manuba; and in 1870 there were 
already fourteen reigning princes of this dynasty, besides several'others 
of doubtful relationship with theline of Mabengeh. Inthe Niam-Niam 
districts visited by the traders from Egyptian Soudan there were at 
that time altogether as many as thirty-five independent chiefs, But 
reports were current of a very powerful ** sultan " named Mofio, whose 
empire lay some 300 miles farther west. Another large state, founded 
in the Welle region by Kipa (Kifa), brother of Yapaty, also fell to 
pieces after his death in 1868. The powerful chiefs Bakangoi and 
Kanna, visited in 1883 by Casati, are sons of this Kipa, whose grave 
near Kanna’s village is still watched by twenty-five ‘‘ vestals," bonnd, 
nnder penalty of death, to keep a fire constantly burning, and to pre- 
serve their chastity inviolate ( Esploratore, August 1883). 
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“stood out like creatures of another world . . . a people 
of a marked and most distinct nationality, and that in 
Africa and amongst Africans is saying much " (i. p. 437). 


Their most salient characteristics appear to be—great space be- 
tween the orbits, giving them at once a peculiarly savage and frank 
expression ; very short nose, with correspondingly long upper lip ; 
woolly hair much longer than that of any other Negro people; head 
of a prononnced brachycephalous type, agreeing in this respect with 
the Bongos of the White Nile, but differing from the great majority 
of the other African dark raees, who are distinctly hotel amelie : 
features generally round,'less prognathous, and altogether more 
regular than the typical Negro; ruddy brown or chocolate colour, 
like that of a cigar, scarcely ever black, but occasionally bronze 
and even olive (Petherick) ; symmetrical figures, about the middle 
size, robust and active. These points seem to indicate a large com- 
mingling of Negro and foreign elements, but in what proportion 
and from what source it would be unsafe to conjecture in the absence 
of trustworthy anthropometrical data. At present all that can be 
said with any certainty is that the A-Zandey are to be regarded as 
rather of mixed Negroid than of pure Negro stock. 

Their traditions, customs, political and religious institutions, and 
general culture seem to point at the same conclusion. The savagery 
of most tribes, their pronounced cannibalism, agricultural and 
hunting rather than pastoral habits, universal belief in sorcery and 
fetichism, may be credited to the Negro element, while to foreign 
influences may be attributed their great intelligence, shown especi- 
ally in the skilful structure of their dwellings and in the remarkable 
taste and proficiency displayed in the native industries. Prominent 
among these are their earthenware vessels of faultless symmetry ; 
iron-smelting and metal works such as scimitars, knives, and spears; 
wood carvings such as stools, benches, bowls, tobacco pipes of varied 
and intricate design, and often ‘‘admirable works of art” 
(Schweinfurth). It may also be stated that their reputation for 
extreme ferocity appears to have been greatly exaggerated by carly 
report, although on the other hand the charge of cannibalism in its 
very worst forms has been fully confirmed by the latest European 
observers, Nevertheless the A-Zandey, who everywhere present 
those sharp contrasts of habits aud temperament so characteristic 
of mixed races, are distinguished by some excellent qualities, such 
as frankness, courage, an instinctive love of art, and above all a 
genuine and lasting affection for their women, such as is betrayed 
by no other African race. ‘‘A husband will spare no sacrifice to 
redeem an imprisoned wife; and the Nubians, being acquainted 
with this, turn it to profitable account in the ivory trade. They 
are quite aware that whoever possesses a female hostage can obtain 
almost any compensation from a Niam-niam" (Schweinfurth, i. 

. 472). 

5 Beyond a few meagre vocabularics no materials have yet been 
collected for the study of the Zandey language, which, except in 
the A-Madi country, appears to be everywhere spoken with con- 
siderable uniformity in the eastern Niam-niam lands. Its phonetic 
system, such as initial mb and vowel auslaut, affiliates it, not to the 
Libyan, as has been asserted, but to the Negro linguistic type. 
Within this order of speech its pronominal prefix inflexion points 
to affinity rather with the southern Bantu than with the Soudan 
group of languages. Thus the personal plural a-, as in A-Zandey, 
A-Madi, A-Banga, &c., would appear to be identical in origin and 
meaning with the Bantu wa-, as in Wa-Ganda, Wa-Swaheli, Wa- 
Zambara, &c. There is also the same dearth of abstract terms, which 
renders the translation of Seripture into the Negro tongues such a 
hopeless task. Compare gumbah, an expression for the deity, really 
meaning “lightning,” with the Chinyanja chwuuta-thunder- 
God (1) and the Zulu Unkulunkulu = great-qrandfather, also adopted 
by the missionaries as the nearest equivalent for the deity in that 
language. 

Bibliography.—John Petherick, Egupt, the Soudan, and Central Africa, 1861; 
Piaggia's “ Account of the Niam-Niam," communicated by the Marchese O. 
Antinori to the Zolletino of the Italian Geographical Society, 1868, pp. 91-168 ; 
Schwelnfurth, Heart of Africa, English edition, 1873; G. Casati’s “ Journey to 
the Niam-Niam Country," in Esploratore for August 1888; Dr W. Junker, 
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NIAS ISLAND. See SUMATRA. 

NIBELUNGENLIED, or NIrSELUNGE Nor, a great epic 
poem written in a Middle High German dialect. The 
story told in this poem belonged in its primitive form to 
the whole Teutonic race, and was composed originally of 
purely mythological elements. It is touched upon in 
Beowulf, and forms the most important subject of the old 
Norse poems, in which it is presented in fragments, —the 
poets having apparently assumed that the tale as a whole 
was known to every one, and that their hearers would be 
able to put each incident in its proper place. It is also 
set forth in the prose Edda and in the Thdrekssaga, which 
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belongs to the 13th century. The substance of the story 
in its Norse form is as follows. Beside a waterfall the 
three Anses—Odin, Loki, and Hónir—see an otter devour- 
ing a salmon. They kill it, and taking its skin with them 
seek shelter for the night in the house of Rodmar. He 
recognizes the skin as that of his son Otter, and demands 
that as much gold as is necessary to cover it shall be de- 
livered to him as * wergild." In a net Loki catches the 
dwarf Andwari in the shape of a pike, and compels him to 
pay for his ransom a great treasure, which covers the whole 
of the skin except one hair. In order to cover this hair 
Loki takes from the dwarf a magie ring which breeds 
gold, and Andwari, enraged, curses the hoard. His curse 
attends it to the last, and begins to operate immediately, 
for Rodmar, who claims for himself the whole of the 
‘‘weregild,” is slain by his sons, Fafnirand Regin. Fafnir 
takes possession of the hoard, and in the form of a snake 
guards it on Glistenheath. Regin, indignant at being 
deprived of his share, calls to his aid Sigurd, a young hero 
for whom he makes the sharp sword Gram ; and, armed 
with Gram, Sigurd goes to Glistenheath and kills Fafnir. 
While Sigurd is roasting Fafnir's heart, which Regin has 
cut out, the fat dropping into the fire burns his finger, 
and putting the hurt part into his mouth, he finds that he 
has suddenly obtained the power of understanding the 
language of birds. He thus learns that Regin intends to 
act treacherously towards him. Sigurd therefore slays 
Regin, and rides away with the hoard in two bundles on 
his horse Grani. In a house on a hill he finds the Walkyrie 
Brunhild in an enchanted sleep, from which she awakes, 
and plights her troth to Sigurd, who loves her ardently. 
Coming to the court of Giuki, a king of the Rhineland, 
Sigurd forms a friendship with Giuki’s sons, Gunnar, 
Högni, and Guthorm. Gudrun, Giuki’s daughter, being 
fascinated by the stranger, gives him an enchanted drink 
which causes him to forget Brunhild, and then he and 
Gudrun are married. Gunnar wishes to make Brunhild 
his wife, and asks Sigurd to go with him in quest of her. 
Flames encompass her tower; and she will accept as her 
husband only the hero who shall succeed in riding through 
them. Gunnar makes the attempt in vain ; but Sigurd, 
mounted on Grani, has no difficulty in passing to Brun- 
hild, with whom he exchanges rings, giving her the ring of 
the dwarf Andwari. Sigurd, however, has assumed the form 
of Gunnar, and Brunhild supposes that it is by Gunnar she 
has been won. All of them return to Giuki’s court, Sigurd 
having taken his own form again, and Brunhild having 
become Gunnar’s wife. Here a quarrel breaks out between 
Brunhild and Gudrun, the former contending that Sigurd’s 
position is inferior to that of her husband, while Gudrun 
retorts by telling her rival that it was Sigurd who rode 
through the flames. Brunhild, maddened by jealousy, in- 
cites Guthorm, Gunnar’s brother, to murder Sigurd; and 
twice Guthorm glides into Sigurd’s chamber to accomplish 
her will, but departs when he finds Sigurd awake and 
gazing at him with flashing eyes. The third time Sigurd 
is asleep, and Guthorm stabs him. Sigurd, before dying, 
has just strength enough to throw his sword after the 
murderer, whom it cuts in two. Brunhild laughs at the 
desolation she has wrought, but all the time she has loved 
Sigurd, and she kills herself with the sword that has slain 
him, and is burned with him on his pyre. By and by 
Gudrun takes as her second husband Atli, Brunhild’s 
brother, king of the Huns. Atli asks her brothers, Gunnar 
and Högni, to visit him; and, notwithstanding her 
warnings, they accept his invitation. He demands of 
them Sigurd’s hoard, which he claims as Gudrun’s pro- 
perty; but before leaving home they have buried it 
beneath the Rhine, and they refuse to say where it is con- 
cealed. After a fierce contest in which all the followers of 
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Gunnar and Hógni fall, Atli renews his demand, promising 
to spare Gunnar's life if he will reveal the secret. Gunnar 
declines to do so until he sees the heart of his brother 
Hógni. 'The heart of a slave islaid before him, but he 
declares that it cannot be Hégni’s, since it quakes. 
Hógni's heart is then cut out, the victim laughing in the 
midst of his pain; but Gunnar is still resolute, proclaim- 
ing that he alone knows where the hoard is, and that no 
one shall share the knowledge with him. His hands being 
bound, he is put into the court of serpents, where he plays 
so sweetly on a harp with his toes that he charms all the 
reptiles except an adder, by which he is stung to death. 
Gudrun avenges the murder of her brothers by killing the 
sons she has borne to Atli, and causing him unwittingly to 
drink their blood and eat their hearts. In the night she 
kills Atli himself, burns his hall, and leaps into the sea, by 
the waves of which she is carried to new scenes, where she 
has adventures not connected with those recorded in the 
Nibelungenlied. 

The tale of which this is one version, pieced together 
from many poetical fragments, assumed different forms 
until it was put into its final shape in the Nibelungenlied. 
The heroine of the German poem is Kriemhild, who repre- 
sents Gudrun. She lives at Worms, the capital of the 
Burgundian kingdom, with her brothers Gunther, Gernot, 
and Giselher, of whom the eldest, Gunther, is king of the 
Burgundians. To Worms comes Siegfried (an older form 
than Sigurd), the son of Siegemund and Siegelind, the king 
and queen of the Netherlands. Siegfried possesses the 
magic hoard, but he does not obtain it as Sigurd obtains 
it in the Norse form of the tale. He takes it from two 
princes of Nibelungen-land, to whom it has been bequeathed 
by their father, King Nibelung. Quarrelling as to their 
respective shares, they appeal to Siegfried to decide between 
them; and he, irritated by their unreasonableness, kills 
them and seizes the treasure, together with the sword 
Balmung and the Tarnkappe, or cloak of darkness, which 
renders the wearer invisible and gives him the power of 
twelve men. Although this is how the hoard comes into 
his hands, he is still represented as slaying a dragon, in 
whose blood he bathes, being thus rendered invulnerable 
except in one spot between the shoulders, on which a leaf 
falls before the blood is dry. At the Burgundian court 
Siegfried wins the hand of Kriemhild; but before their 
marriage he establishes a claim to the gratitude of King 
Gunther, the lover of Brunhild, the young and stalwart 
queen of Iceland, who requires that any one wishing to be 
her husband shall surpass her in three games. Gunther 
and Siegfried with their followers sail to Iceland; and 
with the aid of Siegfried, who during the trial of skill 
and vigour makes himself invisible by donning the 
Tarnkappe, Gunther overcomes the powerful maid. On 
the night of the wedding Brunhild scoffs at Gunther, 
struggles with him, binds him, and lets him hang on the 
wall ignominiously until the morning. Next night, with- 
out the knowledge of Brunhild, Siegfried goes to the help 
of his friend, and as a token of his conquest takes her ring 
and girdle, after which she is incapable of giving Gunther 
further trouble. Siegfried and Kriemhild then go to the 
Netherlands, where they live for some years in perfect 
happiness and with great splendour, the Nibelungen hoard 
being sufficient to provide them with the means of lavish 
display. Invited to visit the Burgundian court, they quit 
Santen, the capital of the Netherlands and Siegfried’s 
birthplace, and, attended by a brilliant retinue, make for 
Worms. Up to this point the tone of the poem is bright 
and cheerful; we now begin to see the working of tragic 
forces which from petty complications lead to strife and 
disaster. Brunhild, who is of a proud and sullen temper, 
has always shown bitter animosity towards Siegfried, 
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whom she is represented as recognizing when they meet in 
Iceland. She insults Kriemhild by vaunting the superior 
greatness of Gunther, and by claiming precedence. 
Kriemhild resents these pretensions, and in an animated 
scene before the cathedral of Worms asserts her right to 
enter first with her attendants. The quarrel becoming 
furious, Kriemhild pretends that Siegfried had taken an 
unfair advantage of Brunhild on the night when he had 
fought with her in her bridal chamber, and produces tho 
girdle and ring (of the seizure of which Brunhild had 
been unconscious) as evidences of her disgrace. In vain 
Siegfried tries to restore harmony by rebuking his wife 
for this malicious invention: Brunhild is too deeply 
wounded to forgive so bitter a wrong, and meditates a 
fearful vengeance. At last she decides that Siegfried shall 
die; and Hagen, one of Gunther’s bravest warriors, under- 
takes to do her bidding. Inducing Kriemhild to tell him 
where her husband is vulnerable, he achieves his purpose 
during a hunting expedition, from which Kriemhild, 
warned by a dream, has entreated Siegfried to stay away. 
Kriemhild is overwhelmed with grief and rage, and the 
rest of the story relates chiefly to her thirst for revenge, 
and the manner in which she slakes it. For thirteen years 
she remains quietly at Gunther’s court. Then Riidiger, 
margrave of Bechlaren, appears as the ambassador of Etzel 
(Attila), king of the Huns, and entreats Kriemhild to be- 
come Etzel’s wife. She consents, and again thirteen years 
pass without any important incident. At the end of that 
time Gunther and his followers are invited by Etzel and 
Kriemhild to the land of the Huns; and, despite super- 
natural intimations and Hagen’s presentiments, they resolve 
to go. The ultimate result is that ina terrible conflict the 
Burgundian visitors are destroyed. When all of them 
have fallen save Gunther and Hagen, these survivors are 
overcome by Dietrich, a resident at Etzel’s court, and 
delivered by him to Etzel and Kriemhild. The closing 
scenes are complicated by reference to the hoard of the 
Nibelungen, which had been taken after Siegfried’s death 
by Gunther as Kriemhild’s brother. In virtue of his pos- 
session of it he and his people are called Nibelungen ; but 
he possesses it only in name, for Hagen, who had brought 
it to Worms, fearing that it would work evil, had buried 
it (as Gunnar and Hógni are represented to have done) 
beneath the Rhine. Kriemhild commands Hagen to reveal 
its resting-place, but he answers that he has sworn not to 
tell the secret as long as the king lives. The head of 
Gunther being exhibited to him, he still refuses; where- 
upon, snatching the sword Dalmung, which Hagen has 
used since Siegfried's death, Kriemhild rids herself of her 
enemy by beheading him. Immediately afterwards she 
herself is killed by Hildebrand, a Hunnish warrior, who is 
horrified by her savage cruelty. 

Many elements embodied in the Norse rendering of the 
primitive tale are retained in the Nibelungenlied; and, 
indeed, it is impossible to understand the latter thoroughly 
without referenee to the former. For instance, the 
recognition of Siegfried by Brunhild in Iceland, and her 
misery in beholding his happiness with Kriemhild, are 
unintelligible until we know that Siegfried and Brunhild 
are supposed to have been lovers before the action of the 
poem begins. Again, we cease to be puzzled by the malign 
power of the hoard only when we learn how an evil fatality 
has been associated with it by the wrath of Andwari. 
After all, however, the points in which the later version 
agrees with the earlier one are not more remarkable than 
those in which they differ. In the Norse poems the only 
historical character is Atli or Attila; but in the 
Nibelungenlied Attila (Etzel) is associated with Theodoric 
the East Goth (Dietrich), while the relations of Gunther 
to Siegfried seem to be a reminiscence of the absorption 
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of the Burgundian kingdom by the Franks. Moreover, 
almost all the mythological features of the tale have dis- 
appeared, ethical influences having become more prominent. 
The curse on the hoard is little more than a picturesque 
survival, for although it symbolizes, sometimes very effee- 
tively, a kind of mysterious fate in the background, the 
destinies of the various characters would not have been 
different if it had been altogether omitted. If the 
eharaeters are less grand, they are more human ; and their 
motives have a eloser resemblanee to those represented in 
modern poetry. It is true that Kriemhild works as mueh 
desolation as Gudrun, but her cruelty is not so revolting, 
and it does not spring, like Gudrun's, from passions ex- 
eited by a blood-feud, but from wounded love. 

The Nibelungenlied is composed of stanzas of four lines, 
the first line rhyming with the second, the third with the 
fourth.  Eaeh line is divided into two parts by the cesura, 
the first part having four accents, the seeond part three, 
except in the last line, where the seeond part has also four 
aeeents. Some of the rhymes indicate poverty of resource, 
and the dietion is very simple; but the poet displays much 
artistie skill in the handling of the traditions which it was 
his task to weave into a continuous narrative. He selects 
his ineidents with fine tact, and almost invariably places 
them in relations which are fitted to bring out their full 
significance. Character he is able to conceive powerfully 
and vividly. Perhaps the only character who loses 
anything by his mode of treatment is Brunhild, who is 
certainly far less impressive in the Vibelungentied than in 
the Norse poems. Kriemhild, on the other hand, is a 
splendid creation of imaginative genius. First we see 
her as a simple maid, gentle and modest ; then her powers 
are awakened by love; and when the light of her life is 
suddenly quenched all her tenderness dies. She has then 
but one end, to avenge her husband's death; and for its 
accomplishment she saerifices everything—repose, the 
possibilities of new happiness, and at last existence itself. 
The transitions are startling, but not unnatural in a rude 
age; and in the earlier stages of Kriemhild's eareer they 
are lightly and delieately touched. Towards the elose, 
when her vengeanee is being sated, the style is intensely 
eoneentrated, vivid, and impassioned ; but the change does 
not take the reader by surprise, for he is prepared for it 
even in the brightest scenes of the poem by hints of 
inevitable ruin. Siegfried is less complex than Kriemhild, 
but not less poetieally presented. He isa flawless hero, 
strong, brave, loyal, and generous; and it is possible, as 
some erities suppose, that in the original myth he personified 
the radiance of summer in conflict with the approaching 
gloom of winter. Hagen is as sombre and tragic a figure 
as Siegfried is bright and genial; and, notwithstanding 
his guilt, he commands a eertain admiration, for his erimes 
are only a manifestation of his fidelity to the royal house 
he serves. Another character wrought with great imagina- 
tive power is Riidiger, who was probably introduced 
into the tale for the first time by the author of the 
Nibelungenlied. His part is subordinate, but it suffices 
to evoke the expression of all the most brilliant and 
attractive qualities of the age of chivalry. 

There are twenty-eight manuscripts of the Nibelungenlied, some 
of them complete, others in fragments, and they date from the 
13th to the 16th century, so that the poem must have been studied 
until about the tine of the Reformation. It had been entirely for- 
gotten when, in the middle of the 18th century, Bodmer, the Swiss 
poet and critic, issued some portions of it along with the ‘‘ Klage," 
a poem of the same period deseribing the lamentations at Etzel's 
court over the fallen heroes. In 1782 C. H. Myller published the 
first full edition, using in the latter part Bodmer’s text. Very 
little attention, however, was given to the recovered epie until the 
writers of the Romantie sehool began to interest themselves in 


medieval literature. Then the Nibelungenlied was read with 
enthusiasm ; and in 1807 Von der Hagen provided an improved 
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text with a glossary. An epoch in the study of the poem was 
marked by Lachmann, who in various writings contended that it 
consisted of twenty ancient ballads, that these ballads had been 
put together about 1210, that the collector or editor had connected 
them by stanzas of his own composition, and that in the ancient 
ballads themselves he had inserted unauthentic verses. Lachmann 
held that the Munich manuscript (A), which is the shortest, 
contains the purest text, and that it was extended by the authors 
of the texts in the St Gall manuscript (B) and the Lassberg 
manuserpt (C)  'Phis view guided his labours in preparing his 
edition of the Nibelwngenlied (1826) ; and the theory was for some 
time generally accepted. Hahn, however, in 1851, and Holtzmann, 
in 1854, suggested doubts whether the critical canons by whieh. 
Lachmann had distinguished authentic from unauthentic stanzas 
were valid ; and Holtzmann sought to prove that C, the longest 
manuscript, uot A, the shortest, is nearest the original form of the 
poem. This oceasioned an animated controversy, in which many 
eminent scholars took part. In 1862 Pfeiffer gave a new aspect to 
the question by maintaining that in the 12th and the early part 
of the 13th century every poet considered it a point of honour to 
invent a new kind of stanza, and that, as we possess lyrics by the 
Austrian poet Von Kürenberg, which are in the same measure as 
the Nibelungenlied, we are bound to conelude that he was the author 
of the poem. Developing this hiut, Dartsch argues that the 
Nibelungenlied was written about 1140; that in its original form 
the lines ended not in rhymes but in assonances ; that about 1170 
a younger poet introduced the principle of rhyme, although imper- 
feetly, into his predecessor’s work ; that between 1190 and 1200, 
when rhyme was considered essential, two poets, independently of 
one another, completed the transformation which the seeond poet 
had begun; and that the work of the one is represented by manu- 
seript C, the work of the other by manuscript B, of which A is an 
abbreviated form. Bartseh regards B (entitled Nibelunge NOt) as 
that which approximates most closely to the work of the first poet ; 
and this he has made the basis of his admirable critical edition, 
published separately in two volumes, and in one volume in the series 
of Deutsche Classiker des Mittelalters. If Bartsch’s view be correct, 
the poem must have been greatly injured by its suceessive transfor- 
mations. His theory is supported by tlie facts that assonances 
survive in all the manuscripts, and that the rhymes are not nearly 
so good as might have been expected from the creative energy with 
which the general scheme of the work is conceived. 

The Nibelungenlied has been rendered into modern German, among others, by 
Simrock, Bartsch, Marbach, and Gerlach. See II. Fischer, Die Forschungen über 
das Nibelungenlied seit K. Lachmann; and Paul, Zur Nibelungenfrage. A full 
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NICÆA, or Nice, still ealled Isnix, če., eis Nikacav, 
was an important town of Asia Minor, in Bithynia, on 
the lake Ascania. Antigonus built the city on an old 
deserted site, and soon afterwards Lysimaehus changed its 
name from Antigonia to Niesa, calling it after his wife. 
Under the Roman empire Nieza and Nieomedia disputed 
the title of metropolis of Bithynia. After Constantinople 
became the capital of the empire Nieza grew in importance, 
and the Byzantine walls, which are still well preserved, are 
very extensive. On the council held there in 325 A.D. see 
CnxEDS and Councit. The possession of the city was 
long disputed between the Greeks and the Turks. It 
remained an important eity for some time after its final 
ineorporation in the Ottoman empire, but has decayed 
till it is now a poor and insignifieant village. Strabo 
deseribes the aneient Niesea as built regularly, in the 
form of a square, with a gate in the middle of each 
side. From a monument in the centre of the eity all 
the four gates were visible at the extremities of great 
eross-streets. 

NICANDER, a Greek poet, physieian, and grammarian, 
sueceeded his father Damneus or Xenophanes as heredit- 
ary priest of Apollo at Clarus, the famous temple in the 
territory of the Colophonians. Hence he is often called 
Colophonius. He wrote a great number of works both in 
prose and verse, of which two are preserved. Thi longest, 
Theriaca, is & poem in about 1000 hexameters on the 
nature of venomous animals and the wounds whieh they 
inflict. The other, Alexipharmaca, consists of 600 
hexameters treating of poisons and their antidotes. The 
works of Nicander are praised by Cieero, and frequently 
quoted by Pliny and other writers. A Greek writer in the 
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Anthology celebrates the glory of Colophon as birthplace 
of both Homer and Nicander. The two works preserved 
do not justify this; they have, as Plutarch says, nothing 
of poetry about them except the metre, and the style is 
affected and obscure; but they contain some interesting 
information as to ancient belief on the subjects treated. 
Nicander flourished probably in the 2d century B.c. 

NICARAGUA, one of the five states of Central 
America, between 10° 30' and 15° N. lat. and 83° 11' and 
87° 40' W. long., forms an irregular equilateral triangle 
wedged in between Honduras and Costa Rica north and 
south, with base stretching for 280 miles along the 
Caribbean Sea from Cape Gracias à Dios southwards to 
ihe San Juan delta, and apex at the Coseguina volcano, 
Gulf of Fonseca, which separates it on the Pacific side 
from San Salvador. The frontier towards Honduras, as laid 
down by the treaty of 1870, runs from the Gulf of Fonseca 
in a north-westerly direction along the Cordillera de 
Dipilto to 85° W., and thence a little north of and nearly 
parallel with the Rio Coco (Wanks) to the Atlantic above 
Cape Gracias à Dios. The stil contested Costa Rica 
frontier may be taken as practically defined by the course 
of the San Juan river and the south side of Lake Nicaragua 
to within 14 miles of the Pacific, where it is marked by a 
conventional line drawn across the isthmus from the mouth 
of the Sapoa river to Salinas Bay on the Pacific. Within 
these limits, and including the Reserva Mosquita (Mosquito 
territory), the state comprises a total area of 58,500 square 
miles, with a population usually estimated at 400,000, but 
by the census of 1882 reduced to 275,816, and distributed 
over ten departments, as under :— 


| Departments. | Population. 1 Chief Towns. Population. | 
RIERS ereer eet | 16,875 vas... o RET 10,000 
Granada 9 TE 517056 Granadi e 16,000 (?) 
Managua a ees ; 10,067 | Managua... i 12,000 (?) 
Léou.. 252505 T | 26,389 | [leone c E ' 25,000 
Chinandega.......... | 17,578 | Chinandega........../ 11,000 
Nueva-Segovia ...... | 36:909 IKOcotal E ' . 8,000 (1?) 
Matagalpa ............ 51,699 | Matagalpa eeu 9,000 
Chontales a m 27,788 MED a a m !  5,000(1) 
S. Juan del Norte... 15512 Greytown ETE | 2,000 
Mosquitia 2.22 36,000 | Dhaefelds...— oe. | 1,900 


The low monotonous and swampy Mosquito Coast is 
broken by the two lagoons of Pearl Cay and Dluefields, 
and is fringed by a few cays (islets) and reefs, such as 
Great and Little Corn, Longreef, and Tangweera, which 
shelter no harbours, and serve only to obstruct the naviga- 


tion. Here the only port is Greytown (San Juan del 
Norte), formed by the northern branch of the San Juan 
delta, and now nearly choked with sand. But the bold 
and rocky west coast, which extends for about 200 miles 
from Coseguina Point to Salinas Bay, although destitute 
of islands, presents a few convenient harbours, of which 
the chief are San Juan del Sur, Brito, and especially 
Realejo, which is designed as the terminus of Captain 
Bedford Pim’s Transatlantic route, and which Dunlop 
declares to be “as good a port as any in the known 
world,” although of somewhat difficult access. 

In Nicaragua the great geographical feature is the 
remarkable depression stretching for about 300 miles 
north-west and south-east parallel with the Pacific coast, 
and transversely to the Central American plateau, which 
it almost completely interrupts. This depression, which 
lies at a mean elevation of scarcely 100 feet above the sea, 
is now flooded by the two great lakes Managua and 
Nicaragua (Cocibolca), which collect nearly all the drainage 


! The figures given are official, but would appear to be understated. 
It will be observed that the population of the department is in one 
case closely approached and in two cases is actually exceeded by that of 
its chief town 
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of the western provinces, discharging it through the 
desaguadero (outlet) of the Rio San Juan to the Atlantic. 
About midway between Lake Nicaragua and the Caribbean 
Sea, the San Juan entirely pierces the main chain of the 
Cordillera de los Andes, which here sweeps round the east 
side of the lacustrine basin at a mean height of 4000 
or 5000 feet northwards to the Honduras highlands. 
Towards the lakes the descent is very precipitous; but 
on the opposite side the land falls in broad terraced 
plateaus down to the Mosquito coast. 

Throughout its entire length the depression is traversed 
by a remarkable volcanic chain of isolated cones, which 
north of the lakes takes the name of the Maribios, termin- 
ating in the extreme north-west with Coseguina (4000 
feet), and in the extreme south-east with the low wooded 
archipelagos of Solentiname and Chichicaste near the head 
of the desaguadero. Between these two extremes the 
chief cones, proceeding southwards, are—the Maribios 
chain, comprising El Viejo (6000 feet) Santa Clara, 
Telica, Orota, Las Pilas, Axosco, Momotombo (7000 feet, 
highest point in the state), all crowded close together 
between the Gulf of Fonseca and Lake Managua; Masaya 
or Popocatepec and Mombacho (5700 feet), near Granada ; 
lastly, in Lake Nicaragua the two islands of Zapatera and 
Ometepec with its twin peaks Ometepec (4100 feet) and 
Madera (4190 feet). Several of these are stillactive, or at 
least quiescent, and in 1835 Coseguina was the scene of 
one of the most tremendous eruptions on record. The 
outbreak lasted four days, during which sand fell in 
Jamaica, Mexico, and Bogota. After a long repose 
Ometepec also burst into renewed activity on June 19, 
1883, when the lavas from a new crater began to overflow, 
and continued for seven days to spread in various direc- 
tions over the whole island. The eruption was accom- 
panied by incessant rumblings and earthquakes, in conse- 
quence of which the whole population took refuge on the 
mainland. Mud, ashes, lavas, and rocks now cover the 
mountain slopes, which had been under uninterrupted 
cultivation for many centuries. In the Maribios district 
also occur several volcanic lakelets, such as that of Masaya, 
besides numerous ''infernillos," low craters or peaks still 
emitting sulphurous vapour and smoke, and at night often 
lighting up the whole land with bluish flames, The 
malpais, or barren lava-fields, here extend for miles in some 
directions, and no other region of equal extent probably 
betrays so many or so marked traces of igneous action as 
that portion of Nicaragua intervening between its lakes 
and the Pacific (Squier). Here the departments of Rivas 
and Granada are traversed by a low range sometimes 
spoken of as the Coast Range, which seldom rises above 
2000 feet, and merges northwards in the magnificent plains 
of Leon and Conejo, that is, in the northern section of the 
lacustrine depression. It is crossed by three low and easy 
passes—at its southern extremity along the Costa Rica 
frontier, again between the ports of La Virgen on Lake 
Nicaragua and S. Juan del Sur on the Pacific, and in 
the north between Lake Managua near Nagarote and Tama- 
rinda Bay, while it disappears altogether south of Leon, 
where the depression reaches the coast at Realejo. Four 
alternative routes are thus afforded for the interoceanic 
canal which is destined one day to connect the two seas 
through this great depression (see vol. iv. p. 793). 

No rivers of any size flow westwards to the Pacific, 
the western provinces discharging, as already stated, 
mainly through the San Juan emissary to the Caribbean 
Sea. Yet Lake Managua, which lies 16 feet above Lake 
Nicaragua, and 150 (1) above sea-level, may now be regarded 
almost as a land-locked basin. Although nearly 50 miles 
long by 25 broad, with a mean depth of 30 feet, it seldom 
sends any overflow through the natural outlet of the Estero 
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Panaloya (Tipitapa)! down to the lower basin. It does 
not appear to have undergone any perceptible change of 
level since the conquest; but some of its former feeders 
have probably been displaced by the violent earthquakes, 
of which this region is à chief centre. Thus the present 
inflow, except during high floods, is mainly carried off by 
evaporation. But the larger lake continues to receive the 
important Rio Frio from Costa Rica at its south-eastern 
extremity, besides numerous perennial streams, especially 
from the western slopes of the Cordillera de los Andes. 
Hence there is an abundant discharge through the Rio San 
Juan, à deep, sluggish stream 128 miles long, from 100 to 
400 yards broad, 10 to 20 feet deep, but unfortunately 
obstructed by five dangerous rapids presenting insuperable 
obstacles to steam navigation.? The lake itself is the 
largest fresh-water basin between Michigan and Titicaca, 
being nearly 100 miles long by 40 broad and 240 feet 
deep in some places, but shoaling considerably, especially 
towards the outlet, where it falls to 6 or 8 feet. Under 
the influence of the intermittent trade winds it rises and 
falls regularly towards the south side, whence the popular 
notion that it was a tidal lake. It is also exposed to the 
dangerous Papagayos tornadoes, caused by the prevailing 
north-easterly winds meeting opposite currents from the 
Pacific. 

The little-known region of rugged plateaus and savan- 
nas occupying fully one-half of the state between the 
lacustrine depression and the Mosquito Coast is watered 
by several unnavigable streams, all draining from the 
Cordilleras eastwards to the Atlantic, and all distinguished 
by a perplexing nomenclature. The chief are, coming 
southwards, the Coco (Wanks or Segovia, known in its 
upper course as the Telpaneca), the Wama (Sisin Creek), 
the Rio Grande (Great River or Amaltara), the Escondida 
(Bluefields, Blewfields, Rio del Desastré). 

From the general relief of the land, as above set forth, 
its geological constitution is sufficiently obvious. In the 
west we have the lavas, tufas, sulphurs, pumice, and other 
recent volcanic formations of the Maribios system. These 
are succeeded east of the lacustrine basin by andesite 
rocks, trachytes, greenstone, and metalliferous porphyries of 
the Cordilleras, abounding in auriferous and argentiferous 
quartz, especially in Chontales and the uplands of north- 
west Segovia. Then come the older plutonic upheavals, 
crystallized schists, dolerites, &c., apparently stretching 
down to the Mosquito Coast region, where they appear to 
underlie the comparatively modern sedimentary formations 
and alluvia of the streams flowing eastwards to the 
Caribbean Sea. The Chontales gold mines, which have 
been intermittently worked for many years past, lie about 
midway between the Atlantic and Pacific between 11° and 
13° N. lat. and 85° and 86° W. long., and the mining 
industry is centred chiefly about Libertad, capital of 
Chontales, and Santo Domingo in the Matagalpa district. 


1 According to Baily’s survey this emissary is 16 miles long, with a 
fall of 7 inches per mile, and a depth of 6 to 12 feet during the rains, 
but at other times often quite dry. Other writers have represented it 
as completely interrupted by a break or ridge 4 miles wide in the 
centre, over which no water now ever flows from the upper lake 
(Boyle, i. p. 249). Fröbel also states that since the earthquake of 
1835 the channel has been closed, although J. M. Cáceres, a native of 
Nicaragua, positively asserts that the two basins still communicate 
(Centro- America, Paris, 1880, p. 60). 

? It is often asserted that these rapids were artificially formed by 
the Spaniards themselves to prevent the buccaneers from penetrating 
to Lake Nicaragua. But Herrera (Dec. iii., book 2, chap. 3) speaks 
of the ‘‘great rocks and falls" which prevented Cordova, the first 
cireumnavigator of the lake, from descending the San Juan in 1522. 
On the other hand, the English traveller Gage tells us that in his 
time (17th century) vessels reached Granada direct from Spain. 
Nevertheless there can be little doubt that the rapids are natural 
obstruetions, representing all that now remains of the Cordilleras 
which have at this point been pierced by the San Juan. 
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There is very little gold washing in any of the eastern 
streams, the metal being found almost exclusively in the 
quartz lodes, which run generally east and west in close 
parallel lines, varying in thickness from 2 or 3 to 20 
feet, and in productiveness from a few pennyweights to 
2 or 3 ounces per ton. The chief silver mines are those 


‘of Matagalpa and Dipilto towards the Honduras frontier, 


but the total annual yield of the precious metals seldom 
exceeds £40,000. 


Lying at a mean elevation of 2000 to 3000 feet above Climate. 


sea-level, the Chontales and Segovian uplands enjoy a 
mild climate, generally healthy and well-suited for 
European constitutions. But elsewhere the climate is 
distinctly tropical, with two seasons—wet from May to 
November, dry throughout the winter months—and a mean 
annual temperature of about 80° Fahr., falling to 70° at 
night and rising to 90° at noon in summer. Nicaragua 
comes within the zone of the wet north-east trade winds, 
which sweep inland from the Atlantic, unintercepted by 
any great elevations till they reach the lofty Ometepec and 
Madera peaks. Hence the heaviest rainfall occurs along 
the west side of the lacustrine basin, with an annual mean 
at Rivas of 102 inches. Elsewhere the summer rainfall is 
about 90, the winter from 8 to 10 inches. The flat, low- 
lying Mosquito region being exposed to the inundations 
of the numerous streams from the Cordilleras, and to the 
exhalations from the stagnant waters of the coast lagoons, 
is very malarious, and the fever here endemic is especially 
fatal to Europeans. 


Iu the volcanic western provinces the soil is extremely fertile, 
yielding, where cultivated and irrigated, magnificent crops of sugar, 
cotton, rice, tobaeco, coffee, cocoa, and maize. Much indigo was 
produced here formerly from an indigenous variety, the Indigofera 
disperma, L., but this industry has been neglected since the revolu- 
tion, Sugar yields two or three crops, and maize as many as four, 
this cereal supplying a chief staple of food. Plantains, bananas, 
beans, tomatoes, yams, arrowroot, pine-apples, guavas, citrons, 
and many other tropical fruits are also cultivated, while the exten- 
sive primeval forests of the central provinces abound in mahogany, 
cedars, rosewood, ironwood, caoutchouc (ule), gum copal, vanilla, 
sarsaparilla, logwood, and many other dye-woods, medicinal plants, 
and valuable timbers. Conspicuous amongst the forest trees is the 
splendid Coyol palm (Cocos butyracca, L.), with feathery leaves 15 to 
20 feet long and golden flowers 3 feet, and yielding a sap which 
when fermented produces the intoxicating chicha or vino de Coyol. 
In Chontales occurs the remarkable Herrania purpurca, a ** choco- 
late tree," whose sceds yield a finer-flavoured chocolate than the 
cocoa itself. The forest growths are on the whole inferior in size 
to those of corresponding latitudes in the eastern hemisphere ; the 
tropical vegetation, especially about Nindiri and elsewhere in the 
west, is unsurpassed for beauty, exuberance, and varicty. 

The Nicaraguan fauna differs in few respects from that of the 
other Central-American states. Here the jaguar, puma, and ocelot 
still infest all the wooded districts, alligators swarm in the lakes 
and in the San Juan and other rivers, while the vulture, buzzard, 
toucans, humming birds, and howling monkeys are almost every- 
where familiar sights. Amongst the endless species of mue occur 
the harmless boba or ‘‘chicken snake," python, and black snake, 
the venomous corali, taboba, culebra de sangre, and rattlesnake, 
iguanas of great size, scorpions, edible lizards, and others said to be 
poisonous (Boyle). Of useful animals by far the most important 
are the horned cattle, large herds of which are bred on the 
savannas of the central and northern provinces. 
form one of the staples of the export trade, the other chief items 
of which are gold and silver bullion, coffee, and gums, amounting 
to a yearly sum of about £400,000, against £300,000 imports, 
mainly European and United States manufactured goods.? 


Vegeta- 
tion. 


Fauna. 


Their hides Trade. 


From the numerous sepulchral mounds, monumental ruins, and Pre- 
other remains thickly strewn over Chontales and all the western historic 
provinces, as well as from the direct statements of the early remains. 


Spanish writers, it appears that most of Nicaragua was densely 
peopled at the time of the conquest. In many districts colossal 
monolithic statues of men and gods, crumbling temples, cairns, and 
tombs of all sizes are met in every direction, and in some places the 
inhabitants still supply themselves with pottery from the vast 


quantities of fictile vessels preserved below the surface, or piled up 


3 The exports in 1880 amounted to £411,500, the imports to 
£295,000. For the same year the revenue was £487,000, the 
expenditure rather more; the public debt was £700,000. 
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in heaps like that of Monte Testaccio near Rome. One explorer 
speaks of ‘‘mountains of earthenware,” and another tells us that 
** around Libertad the tombs are in thousands, offering every pos- 
sible variety of form, size, and thiekness." Monuments of this sort 
have been fonnd ranging from 20 to over 170 feet in length and 120 
in breadth, built of huge stones piled up 5 feet in thickness, which 
must have been brought from great distances. Managua appears to 
have had a population of 40,000; mention is made of other cities 
four miles in extent ; and when Gil Gonzalez penetrated into the 
country in 1522 he found in one district a cluster of six consider- 
able towns all less than two leagues apart. But ‘‘a few years of 
Spanish rule sufficed to turn whole tracts of flourishing country into 
uninhabited wilds” (H. H. Bancroft), and, after making every 
allowance for the defective character of the last census returns, 
the present population of the whole state cannot be estimated at 
more than 400,000. A caleulation based on the partial census of 
1846 gave 300,000, of whom about 100,000 were pure-blood Indians, 
150,000 half-eastes (Mestizoes, Zambos, &c.), 20,000 Negroes, and 
30,000 whites. Throughout the present century the whites appear 
to have shown a general tendency to diminish, and the indigenous 
element is by some now estimated at fully one half of the whole 
population. 

Vith the exception of some wild tribes in the interior of Mos- 
quitia, nearly all the natives are now in a more or less civilized 
state, and have generally adopted the Spanish langnage. At the 
time of the conquest Herrera tells us that five distinct languages 
were current in Nicaragua :—the Caribisi (Carib) on the east coast, 
now represented by the Rama, Toaca, Poya, and Waikna (Mosco); 
the Chontal of Chontales, Segovia, and parts of West Hondnras and 
Salvador, now represented by the Woolwa in Chontales and Mos- 
quitia; the Chorotegan (Dirian), mainly between Lake Managua and 
the Pacific and thence north to Honduras, now extinct; the Orotifian 
between Lake Nicaragua and the Pacific (department of Rivas) 
and thenee south to the Gulf of Nieoya, Costa Rica, also extinct; 
the Cholutec (Niquiran), a pure Aztec dialect spoken in the large 
islands of Lake Nicaragua, and about Masaya, Granada, and other 
distriets, especially along the north-west side of the lake, where it 
still survives among a few scattered communities. The presence of 
Aztec settlements iu this region, and at one time even amongst the 
Chontales of the opposite side of the lake, is abundantly established 
by this survival, by the archeological remains found in the islands 
and adjacent mainland, and especially by the Aztee geographical 
nomenclature widely diffused throughout the whole of West Nicara- 
gua; e.g., Popogatepec = Popocatepetl, the local name of the Masaya 
volcano; Ometepec or Ometepet — Ometepetl, i.e., ‘‘Two Peaks,” 
the largest of the islands in Lake Nicaragua; the ending galpa, 
common in Chontales (Juigalpa, Matagalpa, &c.), which is the Aztec 
calpa, group of houses, town, from calli, house. The euphonic 
changes c or ¢ for final ¢, g for e, &c., occur even in Mexico itself, 
and are important as showing that the Cholutecs are comparatively 
recent intruders from the Anahuac plateau, not the original stock 
of the Aztec nation, as has been suggested by some ethnologists.! 

Besides the Caribisi, or continental Caribs of Herrera, the 
Mosquito Coast is occupied by other Carib communities, which are 
descended from the Caribs removed thither from the island of St 
Vincent by the English in 1796. To these alone the name of Carib 
is now applied, although they are not pure-blood Indians, but 
Zambos, in whom the Negro features greatly predominate. The 
Woolwas of the interior of Mosquitia and Chontales are divided into 
a great number of tribes collectively known as Bravos, that is, wild 
or uncivilized, who live chiefly on hunting and fishing, and are prac- 
tically independent of the Nicaraguan Government. The term 
Bravo itself is the exact Spanish equivalent of the Aztec Chontal, 
Chondal, that is, ** barbarian,” which at the time of the discovery 
was applied by the Cholutecs to all the tribes dwelling east of the 
great lakes and on the Cordillera delos Andes as far north as Hon- 
duras and San Salvador. Here they seem to have supplanted a still 
more ancient race, who had attained a high state of civilization, as 
attested by the already-mentioned monuments and stone sculptures 
of Chontales, which are of a different type both from the Aztec 
and the Maya-Quiché remains of Yucatan and Guatemala. 

According to the electoral law of 1858 Nicaragua forms a demo- 
cratic republic modelled on that of the United States, with a legis- 
lative assembly of eleven members, a senate of ten, and a president 
elected for four years and assisted by a cabinet of four ministers. 
The seat of government, formerly Granada and Leon, has since 1858 
been Managua on the south-west side of Lake Managua. Although 
Roman Catholicism is still recognized as the state religion, the 
free exercise of all others is guaranteed, together with freedom of 
the press and of education. Public instruction, which is provided 


1 It shonid be noted in this connexion that Buschmann has clearly traced a 
distinet Aztec geographical terminology throughout the whole of Central America 
from Guatemala to Comayagua in Honduras on the one hand, and on the other 
through San Salvador and West Nicaragua nearly to the Costa Rica frontier. 
The Pipil, an Aztec dialect rather more divergent than the Cholntee ef Nicaragua, 
is still current in parts of Guatemala and San Salvador, but no evidence of Aztec 
settlements has been discovered either in Yucatan or in Costa Riea (Ueber die 
Aztekischen Ortsnamen, passim), 
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for by one university, three colleges, two hundred schools, and an 
annual grant of £10,000, is still in a very backward state. The 
total attendance at the national schools in 1882 was 5000, or less 
than 8 per cent. of the whole population. The criminal charges in 
the same year were 1938, or 5 per 1000, showing a slight improve- 
ment on previous years. There are no railways, and very few good 
roads even between the large towns and seaports. 


year Nicaragua joined the Universal Postal Union. The telegraph 
despatches forwarded through twenty-six offices numbered 81,000; 
letters and packages of all sorts, 1,119,000.? 


First discovered and coasted by Columbus during his fourth and History. 


last voyage in 1502, Nicaragua was not regularly explored till 
1522, when Gil Gonzalez Davila penetrated from the Gulf of 
Nicoya to the western provinces and sent his lieutenant Cordova to 
cireumnavigate the great lake. The country takes its name from 
Nicaragua (also written Micaragua), a powerful Cholutec chief, 
ruling over most of the land between the lakes and the Pacific, who 
received Davila in a friendly spirit, and accepted baptism at his 
hands. Nicaragua’s capital seems to have occupied the site of the 
present town of Rivas over against Ometepec, and soon afterwards 
the Spaniards overran the country with great rapidity, both from 
this centre northwards, and southwards from the Honduras coast. 
The occupation began with sanguinary conflicts between the two con- 
tending waves of intrusion, and down to the present day this region 
has had little respite from external attack ndi internal convulsions. 
Granada was founded in 1524 on the isthmus between the two lakes 
as the capital of a separate government, which, however, was soon 
attached as a special intendence to the general captaincy of Guate- 
mala, comprising the whole of Central America and the present 
Mexican state of Chiapas. Hence, during the Spanish tenure, the 
history of Nicaragua is merged in that of the surrounding region. 
Of its five earliest rulers ‘‘ the first had been a murderer, the second 
a murderer and rebel, the third murdered the second, the fourth 
was a forger, the fifth a murderer and rebel” (Boyle). Then came 
the hopeless revolts of the Indians against intolerable oppression, 
the abortive rebellions of Hernandez de Contreras and John Bermejo 
(Bermudez) against the mother country (1550), the foundation of 
Leon, future rival of Granada, in 1610, and its sack by Dampier 
in 1685, and, lastly, the declaration of independence (1821), not 
definitively acknowledged by Spain till 1850. 

In 1823 Nicaragua joined the Federal Union of the five Central 
American states, which was finally dissolved in 1833. While it 
lasted Nicaragua was the scene of continual bloodshed, caused 
partly by its attempts to secede from the confederacy, partly by 
its wars with Costa Rica for the possession of the disputed 
territory of Guanacaste between the great lake and the Gulf of 
Nicoya, partly also by the bitter rivalries of the cities of Leon and 
Granada, respective headquarters of the Liberal and Conservative 
parties. During the brief existence of the Federal Union ‘‘no 
fewer than three hundred and ninety-six persons exercised the 
supreme power of the republic and the different states” (Dunlop’s 
Report). Since then the independent government of Nicaragua has 
been distinguished almost beyond all other Spanish-American 
states by an uninterrupted series of military pronunciamientos, 
popular revolts, partial or general revolutions, by which the land 
has been wasted, its former industries destroyed, and the whole 
people reduced to a state of moral debasement scarcely elsewhere 
paralleled in Christendom. Conspicuous amongst the episodes of 
this sanguinary drama was the filibustering expedition of General 
Walker, who was at first invited by the democrats of Leon to assist 
them against the aristocrats of Granada, and who, after seizing the 
supreme power in 1856, was expelled by the combined forces of the 
neighbouring states, and on venturing to return was shot at Truxillo 
on September 25, 1860. A truce to these internecine troubles has 
been recently brought about by mutual exhaustion; and, should any. 
of the schemes of interoceanie canalization be carried out, it may be 
hoped that a national revival will take place under more favourable 
prospects for the future. 


One source of serious embarrassment has been removed by the Mosquito 
settlement of the Mosquito reserve question. This territory, which reserve. 


stretches along the Caribbean coast from the Sisin Creek to the 
Rama river (from 10° 80’ to 13^ N, lat.) and for about 40 miles 
inland, had enjoyed a semi-independent position under the nominal 
protection of Great Britain from 1655 to 1850. By the Clayton- 
Bulwer treaty of 1850, England resigned all claims to the Mosquito 
Coast, and by the treaty of Mates in 1860 ceded the protectorate 
absolutely to Nicaragua. The local chief was induced to accept 
this arrangement on the condition of retaining his administrative 
functions and receiving a yearly subvention of £1000 from the 
suzerain state for the ten years ending in 1870. But he died in 
1864, and Nitaragua has never recognized his successor. Never- 
theless the reserve continues to be ruled by a chief elected by the 
natives, and assisted by an administrative council, which assembles 
at Bluefields, capital of the territory. 


2 Oficial Report of the Minister of the Interior on the State of the Republic for 
the years 1881-82, Managua, 1883. : 


| But the tele- Tele- 
graph system (800 miles) was completed in 1882, and in the same graphs. 
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NICASTRO, an episcopal city of Italy in the province 
of Catanzaro, 16 miles west of Catanzaro and about 6 
miles from the Gulf of Sta Eufemia. There are two large 
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suburbs,—Zangaroma, founded by an Albanian settlement 
in the 15th century, and Bella, dating from 1782,—and 
the communal population is 14,067 (1881). In the 
castle of Ferrolito, whose ruins stil look down on the 
city, Frederick II. imprisoned his rebellious son Henry. 
Nicastro suffered greatly from the earthquake of 1638, 
which also destroyed the famous Benedictine abbey of Sta 
Eufemia, about 3 miles to the west. 

NICCOLO PISANO. See Pisano. 

NICE, a city of France, the chief town of the de- 
partment of Alpes Maritimes, and previous to 1860 the 
capital of the countship of Nice (Nizza) in the kingdom 
of Sardinia, is situated in 43° 42’ N. lat. and 7° 16’ E. 
long., 739 miles by rail from Paris, and occupies a fine 
position at the mouth of the Paillon (Paglione), a stream 
(often dried up in summer) which, after a course of 20 
miles, enters the northern end of the Baie des Anges. 
A steep isolated limestone hill, 315 feet in height, 
running back for some distance from the shore, forms the 
historical nucleus of the town. Formerly crowned by a 
castle, which previous to its destruction by the duke of 
Berwick in 1706 was one of the strongest fortresses on the 
coast, it is now laid out as a public pleasure-ground, and 


J 
ac 


ER 


7 RFE 


Lg. 


Plan of Nice. 


planted with aloe, cactus, agave, and palm. Towards its 
south-west corner stands a tower (Tour Dellanda or 
Clérissy) dating, it is believed, from the 5th century. The 
old town stretches along the western base of the hill; the 
“town of the 18th century” oceupies the ground farther 
west, which slopes gently towards the Paillon ; and away 
to the north-east and north and west beyond the stream 
lie the ever-growing quarters of the modern city. To the 
east of the hill, and thus out of sight of the more fashion- 
able districts, the commercial quarter surrounds the port. 
The whole frontage of Nice is composed of fine embank- 
ments: the Quai des Ponchettes, constructed in 1770 
round the base of the castle hill, is continued westward 


by the Quai du Midi as far as the Pont des Anges, which 
crosses the mouth of the Paillon; and from the public 
gardens and the municipal casino on the other side of the 
stream the Promenade des Anglais, a boulevard 85 feet 
wide, extends for more than a mile to the mouth of the 
Magnan, and is likely to be prolonged tothe Var. A pier 
projecting into the sea from the promenade contains à 
“crystal palace" and a sea-bathing establishment. The 
course of the Paillon also is embanked on both sides, and 
at one part the Place Masséna, one of the largest public 
squares in the city, and the principal resort of foreign 
visitors, has been laid out across the stream. Besides a 
Roman Catholic cathedral—Ste Réparate, dating from 
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1650—Nice possesses a Russian church, two synagogues, 
and several Protestant chapels. Architecturally the most 
remarkable church is Notre Dame, a modern Gothic build- 
ing with two towers 213 feet high, erected by the town 
in 1835 to commemorate its preservation from cholera. 
The secular buildings include the town-house, the prefec- 
ture, the theatres, the hospitals, the lycée (founded by 
the Jesuits in the 17th century), the natural history 
museum, the library (especially rich in theology), and, 
at some distance from the town, the astronomical and 
meteorological observatory on Mount Gros. The indus- 
trial establishments comprise perfume factories, distilleries, 
oil-works, furniture and wood work factories, confectionery 
works, soap-works, tanneries, and a national tobacco 
factory employing several hundred persons. Besides the 
vine, the trees principally cultivated in the neighbourhood 
are the olive, the orange, the mulberry, and the carob; 
and the staple exports are oil, agricultural produce, fruits, 
and flowers. The harbour, which as yet only covers 10 
acres, is being enlarged. In 1881 the population of the 
city was 54,953, and of the commune 66,279,—an increase 
respectively of about 9000 and 13,900 since 1872. During 
winter there is a large proportion of strangers from all 
parts of the world. 

Protected towards the north by hills which rise stage 
behind stage to the main ridge of the Alps, Nice is 
celebrated for the mildness of its climate. The mean tem- 
perature is 60° Fahr., that of winter being 49°, of spring 56°, 
of summer 72°, and of autumn 63°, For a few nights in 
winter the mercury sinks below freezing point, but snow is 
practically unknown, falling, on an average, only half a day 
in the year. The highest reading of the thermometer is 
rarely above 90°. There are sixty-seven days with rain 
in the course of the year; but it usually falls in heavy 
showers which soon leave the sky clear again, though 
the whole annual amount exceeds 32 inches. Fine days 
and rainy days are almost equally distributed throughout 
the different seasons, The winds are very variable, some- 
times changing several times a day. Apart from the 
ordinary land and sea breezes, the most frequent is the east 
wind, which is especially formidable during autumn. The 
south-west wind is moist and warm; the north-east, which is 
happily rare, brings storms of hail and even snow in winter. 
The mistral (from the north-west) and the tramontane 
(from the north) are generally stopped by the mountains ; 
but when they do reach the city they raise intolerable 
dust-storms. For two thousand years the climate of Nice 
has been considered favourable in chest complaints. Those 
who are requiring rest, and those suffering from gout, 
asthma, catarrhs, rachitic affections, scrofula, stone, also 
experience benefit; but the reverse is the case when heart 
disease, nervous disorders, or ophthalmia are concerned. 
Autumn is the best season ; in spring the sudden changes 
of temperature demand great care. Means of passing the 
time pleasantly are fairly abundant. The city is at its 
liveliest during the carnival festivities, in which,'as at 


Rome, battles are waged with sweetmeats and flowers. 
Nice (Vice) was founded about two thousand years ago by the 
Phocwans of Marseilles, and received its name in honour of a victory 
(vixen) over the neighbouring Ligurians. It soon became one of 
the busiest trading stations on the Ligurian coast; but as a city it 
had an important rival in the town of Cemenclium, which continued 
to exist till the time of the Lombard invasions, and has left its ruins 
at Cimiez (Italian, Cemella), 24 miles to the north. In the 7th cen- 
tury Nice joined the Genoese league formed by the towns.of 
Liguria. In 731 it repulsed the Saracens; but in 859 and 880 they 
pillaged and burned it, and for the most of the 10th century 
remained masters of the surrounding country. During the Middlo 
Ages Nice had its share in the wars and disasters of Italy. As an 
ally of Pisa it was the enemy of Genoa, and both the king of 
France and the emperor of Germany endeavoured to subjugate it; 
but in spite of all it maintained its municipal liberties. In the 
course of the 13th aud 14th centuries it fell more than once into 
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the nands of the counts of Provence; and at length in 1388 it 
placed itself under the protection of the counts of Savoy. The 
maritime strength of Nice now rapidly increased till it was able to 
cope with the Barbary pirates; the fortifications were largely 
extended and the roads to the city improved. During the struggle 
between Francis I. and Charles V. great damage was caused by the 
passage of the armies invading Provence ; pestilenee and famine 
raged in the city for several years. It was in Nice that the two 
monarchs in 1538 concluded, through the mediation of Paul III., 
a truce of ten years; and a marble cross set up to commemorate the 
arrival of the pope still gives its name, Croix de Marbre, to part 
of the town, In 1543 Nice was attacked by the united forces of 
Francis I. and Barbarossa; and, though the inhabitants, with 
admirable courage, repulsed the assault which succeeded the terrible 
bombardment, they were ultimatoly compelled to surrender, and 
Barbarossa was allowed to pillage the city and to carry off 
2500 captives. Pestilence appeared again in 1550 and 1580. 
In 1600 Nice was taken by the duke of Guise. By opening the 
ports of the countship to all nations, and proclaiming full 
freedom of trade, Charles Emmanuel in 1626 gave a great 
stimulus to the commerce of the city, whose noble families took 
part in its mercantile enterprises. Captured by Catinat in 1691, 
Nice was restored to Savoy in 1696; but it was again besieged by 
the French in 1705, and in the following year its citadel and ram- 
parts were demolished. The treaty of Utrecht in 1718 once more 
gave the city back to Savoy; and in the peaceful years which 
followed the ‘‘ new town” was built. From 1744 till the peace ot 
Aix-la-Chapelle (1748) the French and Spaniards were again in 
possession. In 1775 the king of Sardinia destroyed all that 
remained of the ancient liberties of the commune. Conquered in 
1792 by the armies of tho French Republie, the countship of Nice 
continued to be part of France till 1814; but after that date it 
reverted to Sardinia. By a treaty concluded in 1860 between the 
Sardinian king and Napoleon III. it was again transferred to 
France, and tho cession was ratified by nearly 26,000 electors out 
of a total of 30,700. Nice is the seat of a bishopric, at present 
dependent on the archbishopric of Aix, and the headquarters of a 
military division forming part of the corps d'armée of Marseilles. 


Masséna and Garibaldi were natives of the city. 
See Roubaudi, Nice et ses environs, Turin, 1813: Tisserand, Mist. de la cité de 
Nice, Nice, 1862; Lacoste, Nice pittoresque et pratique, Nice, 1876. 


NICEPHORUS I, emperor of Constantinople from 
802 to 811, born at Seleucia in Pisidia, is alleged on 
very doubtful authority to have been a descendant of 
Jaballah, who had been monarch of the small Arabian 
kingdom of Ghassán in the time of Heraclius, and for 
a time had professed the Mohammedan religion. In 
the reign of Irene he rose to the office of logothetes, 
or lord high treasurer, and in 802 he was joined by her 
favourite eunuchs ina plot by which she was dethroned 
and exiled, while he himself assumed the crown (October 
31). Soon after his accession, Bardanes, one of his ablest 
generals, rose in revolt against him and received much 
powerful support, including that of Leo the Armenian and 
Michael the Armorian (names which reappear in history), 
but the skilful diplomacy of Nicephorus soon brought the 
rebel to the position of a suppliant, willing to accept the 
seclusion of a monastery. The conspiracy headed by the 
patrician Arsaber in 808 had a similar issue. In 803 
Nicephorus had entered into a treaty with Charlemagne by 
which the limits of the two empires were amicably fixed,— 
Venice, Istria, the maritime parts of Dalmatia, and South 
Italy being assigned to the East, while Rome, Ravenna, 
and the Pentapolis were recognized as belonging to the 
West; this treaty was renewed in 810. Shortly after 
the retirement of Bardanes, who had been appointed to 
march against the Saracens, Nicephorus in person took the 
field against Haroun al-Rashid, but sustained a great 
defeat at Crasus in Phrygia; and subsequent inroads of 
his conqueror compelled him to sue for peace, which was 
granted only on condition of an annual tribute of 30,000 
pieces of gold, besides three additional pieces (perhaps, as 
Finlay suggests, medallions of superior size) for himself, 
and three for his sonStauracius. By the death of Haroun 
in 809 Nicephorus was left free to turn his attention to 
the Bulgarians, whose warlike king, Crumn, had begun to 
harass the empire in the north; but six days after it had 
crossed the frontier the powerful Byzantine army was 
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attacked in force by night, and Nicephorus, along with six 
. patricians, many officers of high military rank, and a large 
number of rank and file, was put to the sword. Crumn 
is recorded to have made a drinking cup of the emperor’s 
skull. After a brief reign of two months, Stauracius, who 
had been proclaimed emperor by the soldiers, was deposed 
by his brother-in-law, Michael Rhangabe. Nicephorus, 
who “though a brave soldier was essentially a statesman,” 
gave considerable attention to the finance department of 
the empire, but did not escape the imputation of avarice 
and oppression.  Ecclesiastically his reign is noted for the 
comparative success with which he asserted the supremacy 
of the civil power, and gave effective preponderance to 
imperial over monkish opinion. 

NICEPHORUS II. (Phocas), emperor of Constantinople 
from 963 to 969, was member of a brave Cappadocian 
family which had previously furnished more than one 
distinguished general to the empire. He was born about 
912, joined the army at an early age, and under Constantine 
VII., Porphyrogenitus, attained the high rank of magnus 
domesticus, or general of the East (954). In the almost 
continual struggle with the Saracens which this post 
implied he sustained severe defeat in 956, but retrieved his 
fame in 958 and again in 959 in Syria; and in July 960 
he led the expedition against Crete which compelled 
Candia to surrender after a siege of ten months, and again 
brought the whole island under Byzantine rule. "The long 
extinct honours of a triumph were revived to reward him 
on his return to Constantinople. In 962 he again set out 
with a large army against Syria; after forcing his way 
through the narrow passes of Mount Amanus, and compel- 
ling the principal cities to open their gates, he was pushing 
on towards the Euphrates when intelligence reached him 
in 963 that the emperor Romanus II. had died, leaving the 
empress Theophano regent for her infant sons. Justly 
fearing the intrigues of the able minister Joseph Bringas, 
he returned to Constantinople, after having previously 
obtained from Theophano and the patriarch Polyeuctes a 
guarantee for his personal safety ; he then, with the help 
of the patriarch, procured for himself the supreme com- 
mand of the army during the minority of the princes, and, 
after gaining over the officers and soldiers to his interest, 
consented to allow himself to be proclaimed emperor. He 
was crowned on August 16, and soon afterwards married 
Theophano, though the union was discountenanced by the 
patriarch on the alleged ground of a spiritual affinity. In 
964 he resumed the war against the Saracens, and, though 
compelled to raise the siege of Tarsus, was successful in 
capturing Adana and Mopsuestia; in the following year 
Tarsus also was forced to surrender to himself, while 
Cyprus was reconquered for him by the patrician Nicetas. 
In 966 and 967 the internal affairs of the empire and 
threatening troubles in Hungary and Bulgaria detained 
him in Constantinople; but the spring of 968 saw him 
once more in the field against the caliph, and Laodicea, 
Hierapolis, Aleppo, Arca, and Emesa were added to his 
conquests. In the following year Antioch also fell, in the 
emperor’s absence, into the hands of the patricians Burtzes 
and Peter, but Nicetas was less successful against Sicily. 
Meanwhile Nicephorus had not made himself so popular 
on the throne as in the camp. The heavy imposts he 
found necessary for the support of his expeditions more 
than counterbalanced, in public estimation, the glory he 
gained by them. His retrenchment of court largesses and 
pensions naturally made him many enemies, and he 
incurred just odium by employing debased coinage to meet 
the public debts while continuing to exact money of the 
old standard in payment of the taxes. An accidental 
tumult in the hippodrome, which had resulted in the loss 
of mauy lives, further increased his unpopularity, and, last 
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of all, his fickle wife joined the number of his enemies 
and began to plot his death. He was assassinated in his 
sleeping apartment on the night of December 10, 969. 
At the head of the conspirators was his nephew John 
Zimisces, who immediately succeeded him. 

NICEPHORUS III. (Botaniates) emperor of Con- 
stantinople from 1078 to 1081, belonged to a family 
which claimed descent from the Roman Fabii. He served 
in the army, and rose to be commander of the forces in 
Asia. In 1078 he assumed the purple at Nicsa, almost 
simultaneously with Nicephorus Bryennius (father or uncle 
of the historian of that name), who had revolted against 
Michael VIT. at Adrianople; the aristocracy and clergy 
of the capital supported the claims of Botaniates, who 
was crowned on March 25, 1078. With the able help 
of Alexius Comnenus, the recalcitrant generals Ursel, 
Bryennius, and Basilacius were successively driven from 
the field, but soon afterwards the wakeful jealousy of the 
emperor was turned upon their conqueror, who was com- 
pelled to flee the court. Alexius, however, had hold of 
the army, and on April 1, 1081, ascended the throne, 
Nicephorus being forced to abdicate and become a monk 
of St Basil. He died in obscurity. 

NICEPHORUS BRYENNIUS. See Byzantine His- 
TORIANS, vol. iv. p. 613. 

NICEPHORUS, surnamed Cauuist1, the last of the 
Greek ecclesiastical historians, lived at Constantinople, 
perhaps as a monk in connexion with the church of St 
Sophia. He was born about the close of the 13th century, 
and died not later than 1356. His Historia Ecclesiastica, 
in eighteen books, brings the narrative down to the death 
of Phocas in 610; for the first four centuries the author is 
largely dependent on his predecessors, Eusebius, Socrates, 
Sozomen, Theodoret, and Evagrius, his additions showing 
very little critical faculty ; in the later period his labours, 
based on documents now no longer extant, to which he 
had free access, though he used them also with small dis- 
crimination, are much more valuable. A table of contents 
of other five books, continuing the history to the death of 
Leo the Philosopher in 911, also exists, but whether the 
books were ever actually written is doubtful A Latin 
translation of the Historia of Nicephorus, by Lange, 
appeared at Basel in 1553; the Greek text was edited 
for the first time by Fronton le Duc (2 vols. fol., Paris, 
1630). 

NICEPHORUS GREGORAS. See Byzantine His- 
TORIANS, vol. iv. p. 613. 

NICEPHORUS, one of the Byzantine historians (see 
vol. iv. p. 614), surnamed PATRIARCHA, was patriarch of 
Constantinople from 806 to 815. He was born about 
758; from his father Theodorus, one of the secretaries of 
the emperor Constantine Copronymus, who for his zeal as 
an image-worshipper had been scourged and dismissed 
into exile, he inherited literary talent as woll as strong 
religious convictions. He was present as secretary to the 
imperial commissaries at that second council of Nice in 
787 which witnessed the triumph of his opinions; but 
court vicissitudes soon afterwards drove him again into 
private life. In 806 he was suddenly raised by the 
emperor Nicephorus I. from the condition of a monk to 
the patriarchate of Constantinople, and this office he held 
until 815, when he accepted deposition rather than assent 
to the iconoclastic edict promulgated by Leo the Armenian 
in the previous year. He retired to the cloister of St 
Theodore, which he himself had founded, and died there 
in 828. Nicephorus is the author of a valuable and well- 
written compendium (Breviarium Historicum) of Byzantine 
history from 602 to 770, first printed at Paris in 1616, 
of a much less important Chronologia compendiaria, and 


| of one or two controversial writings against iconoclasm. 
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NICHOLAS, Sr, of Myra, according to the Roman 
breviary (December 6) was a native of Patara in Lycia, 
and was given to his parents in answer to their prayers. 
From his earliest infancy he signally displayed the 
piety for which his whole life was remarkable, on 
Wednesdays and Fridays regularly refusing to receive 
nourishment from his nurse except once only, and that 
after sunset. While still a youth he was deprived of his 
parents, and the wealth that he thus early inherited he 
forthwith distributed to the poor. To this périod belongs 
what may be called the characteristic deed of his life, —his 
secret bestowal of dowries upon the three daughters of a 
citizen fallen into poverty, who, unable to procure fit 
marriages for them, was minded to give them up to a life 
of shame. Having given himself wholly to God, Nicholas 
made & pilgrimage to Palestine, and in his voyaging 
miraculously stilled a storm by his prayers. On his 
return to his native province he visited Myra, the capital, 
where, as it fell out, the bishop had just died, and the 
chapter had been divinely advised to select as his successor 
a man named Nicholas who should be the first to enter 
the church next morning. Nicholas, thus plainly indi- 
cated, was duly consecrated, and displayed throughout his 
whole term of office every episcopal virtue. Under 
Maximian and Diocletian he was seized for his constancy, 
removed far from his diocese, and thrown into prison, 
where he lay until the days of Constantine, when he 
returned to Myra. He afterwards attended the council of 
Nice, and died a natural death not long after his return. 
His remains were subsequently removed to Bari (Barium) 
in Apulia. So far the authoritative Roman legend, the 
documentary evidence for which, however, does not take 
us farther back than to the 9th century at the earliest 
(Simeon Metaphrastes). Nicholas is not mentioned among 
the Nicene fathers by any of the church historians of that 
or the succeeding century, and the earliest extant trace of 
his existence is in the fact that a church was dedicated 
to him in Constantinople by Justinian about the year 560. 
Before the 12th century his name had become very pro- 
minent both in the Eastern and in the Western Church, it is 
difficult to tell precisely why ; and to this day he is one of 
the most popular saints in the orthodox Greek communion. 
Among the miracles assigned to him is that of restoring 
to life three youths who had been murdered and salted 
down by an innkeeper in whose house they had taken 
lodging; thus Nicholas figures as the patron saint not 
only of poor maidens and of sailors but also of travellers 
and merchants, Children, and especially schoolboys, are 
also regarded as being especially under his guardianship, 


and in Russia and Greece, as well as throughout the north- 


of Europe, the liberality of Nicholas or Klaus is yearly 
appealed to by them on the eve of his festival (December 
6). His protection is specially invoked against thieves and 
losses by robbery and violence. It may be well to note 
that the * Old Nick " belonging to another cycle of legend 
has no connexion, as has sometimes been supposed, with 
the subject of the present article, that designation being 
etymologically connected with such words as Nixie, 
Nickar, and perhaps even with the river-name Neckar 
(see Grimm's Deutsche Mythologie). 

NICHOLAS I, sometimes called The Great, and 
certainly the most commanding figure in the series of 
popes between Gregory I. and Gregory VIL, succeeded 
Benedict IIL in April 858. According to the annalist 
“he owed his election less to the' choice of the clergy than 
to the presence and favour of the emperor Louis II. and 
his nobles,"—who can hardly have foreseen with what 
ability and persistency the rights of the holy see as 
supreme arbiter of Christendom were to be asserted even 
against themselves by the man of their choice. Of the 
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previous history of Nicholas nothing is recorded. His 
pontificate of nine years and a half was marked by at 
least three memorable contests which have left their mark 
in history. The first was that in which he supported the 
claims of the unjustly degraded patriarch of Constantinople, 
Ignatius; the history of the conflict cannot be related 
here, but two of its incidents, the excommunication of 
Photius, the rival of Ignatius, by the pope in 863, and 
the counter-deposition of Nicholas by Photius in 867, were 
steps of serious moment towards the permanent separation 
between the Eastern and the Western Church. The second 
great struggle was that with Lothaire, the king of Lorraine 
(second son of the emperor Lothaire I., and brother of the 
emperor Louis IL), about the divorce of his wife Theut- 
berga or Thietberga. ‘The king, who desired to marry his 
mistress Waldrada, had brought a grave charge against the 
life of his queen before her marriage; with the help of 
Archbishops Gunther of Cologne and Thietgand of Treves, 
a confession of guilt had been extorted from Thietberga, 
and, after the matter had been discussed at more than one 
synod, that of Aix-la-Chapelle finally authorized Lothaire, 
on the strength of this confession, to marry again. 
Nicholas ordered a fresh synod to try the cause over again 
at Metz in 863; but Lothaire, who was present with his 
nobles, anew secured a judgment favourable to himself, 


. whereupon the pope not only quashed the whole proceedings, 


but excommunicated and deposed Gunther and Thietgand, 
who had been audacious enough to bring to Rome in 
person the “libellus” of the synod. The archbishops 
appealed to Louis IL, then at Benevento, to obtain the 
withdrawal of their sentence by force; but, although he 
actually occupied Rome (864), he was unsuccessful in 
obtaining any concession, and had to withdraw to Ravenna. 
Thietberga herself was now induced to write to the pope 
a letter in which she declared the invalidity of her own 
marriage, and urged the cause of Lothaire, but Nicholas, not 
without réason, refused to accept statements which had too 
plainly been extorted, and wrote urging her to maintain 
the truth steadfastly, even to the death if need were, *' for, 
since Christ is the truth, whosoever dies for the truth 
assuredly dies for Christ.” The imminent humiliation of 
Lothaire was prevented only by the death of Nicholas. 
The third great ecclesiastical cause which marks this 
pontificate was that in which the indefeasible right of 
bishops to appeal to Rome against their metropolitans was 
successfully maintained in the case of Rothad of Soissons, 
who had been deposed by Hincmar of Rheims. It was in 
the course of the controversy with the great and powerful 
Neustrian archbishop that papal recognition was first 
given (in 865) to the pseudo-Isidorian decretals, which had 
probably been brought by Rothad to Rome in the preced- 
ing year. (For some account of these, see Canon Law, 
vol v. p. 17.) At an early period in his reign Nicholas 
also had occasion to administer discipline to John of 
Ravenna, who seems to have relied not only on the 
prestige of his famous see but also on the support of Louis 
IL After lying under excommunication for some time he 
made a full submission. Nicholas was the pope to whom 
Bogoris, the newly converted king of Bulgaria, addressed 
himself for practical instruction in some of the difficult 
moral and social problems which naturally arise during a 
transition from heathenism to Christianity. The letter 
from the holy see in reply to the hundred and six questions 
and petitions of the barbarian king is perhaps the most in- 
teresting literary relic of Nicholas I. now extant. He died 
on November 13, 867, and was succeeded by Hadrian II. 
NICHOLAS IL, a Burgundian, whose Christian name 
was Gerard, was archbishop of Florence when he was 
chosen (December 28, 1058) at that place to succeed 
Stephen IX. in the papal chair. Some time previously the 
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old Roman feudatory barons had caused to be consecrated, 
under the name of Benedict X., John, cardinal bishop of 
Velletri, who, however, was speedily deposed. The elec- 
tion of Nicholas had been brought about by Hildebrand 
(afterwards Gregory VIL), and his whole pontificate derived 
its character from that master-spirit. Its first act of 
historical importance was the framing by the second 
Lateran council (April 1059) of the decree which vested 
the election of popes in the cardinal bishops in the first 
instance, the assent of the cardinal priests and deacons 
being next required, then that of the laity, and finally 
that of the emperor. It was at the same council that 
Berengarius of Tours was temporarily induced to admit 
the doctrine of the corporeal presence in the sacrament. 
In the following June Nicholas visited Apulia, accepted 
the submission of the Normans, and removed the ban of 
excommunication, investing Richard in the principality of 
Capua and Robert Guiscard in the dukedom of Apulia, 
Calabria, and Sicily. He died at Florence in June 1061, 
and was succeeded by Alexander II. 

NICHOLAS III. (Giovanni Gaetano), a member of the 
noble house of Orsini, succeeded John XXL as pope on 
November 25, 1277. "Though his election was doubtless 
largely due to family influence, he was also personally a man 
of good endowments, and the record of his brief pontificate 
has more than one touch fitted to recall the grander manner 
of some of the greatest popes. In 1278 he extorted from 
the newly-elected and insecurely seated Rudolph of 
Hapsburg an absolute cession of the Romagna and of the 
exarchate of Ravenna, and in the same year he deprived 
Charles of Anjou of his vicariate of Tuscany; in the 
following year he compelled Charles to renounce his 
dignity of senator of Rome also, declaring himself per- 
petual senator, and his nephew Orso his vicar. He was 
understood to be planning with Rudolph an entirely new 
distribution of the thrones of the empire, by which the 
royal dignity was to be conferred on more than one 
member of the house of Orsini, when a stroke of apoplexy 
brought his career to a sudden close on August 22, 1280. 
Towards the beginning of his reign he repaired and 
strengthened the Lateran palace, and greatly enlarged the 
Vatican. For his simoniacal nepotism he has been placed 
by Dante in the third “bolgia ” of the eighth circle of hell 
(Inf., xix. 31 sg.) The successor of Nicholas IHM. was 
Martin IV. 

NICHOLAS IV. (Girolamo de Ascoli) pope from 
February 22, 1288, to April 4, 1292, was born at Ascoli, 
of humble parentage. At an early age he entered the 
Franciscan order, of which he rose to be general in 1274, 
after the death of Bonaventura. It was in this capacity 
that in 1278 he condemned Roger Bacon to imprisonment 
on account of his writings. He subsequently became 
bishop of Preeneste; and he was created cardinal by 
Nicholas III. Repeated meetings of the conclave upon 
the death of Honorius IV. resulted, ten months after the 
vacancy had occurred, in the election of Ascoli, whose first 
and almost only historical act was to annul the solemn 
treaty by which Charles the Lame (of Anjou) had obtained 
from Alphonso III. of Aragon his release from prison,— 
* the most monstrous exercise of the absolving power which 
had ever been advanced in the face of Christendom " 
(Milman). The revival of the old and expiring enthusiasm 
of the crusading epoch was a cause he had much at heart ; 
and it was partly atleast with the object of stirring up the 
Mongols against the hated Saracens that he gave John of 
Monte Corvino and other members of his order their 
missions to China. The fall of Ptolemais, the last remnant 
of the Christian dominion in Palestine (1291), greatly 
affected him, and combined with other disappointments to 
hasten his death. Celestine V. succeeded. 
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NICHOLAS V. (Tommaso Parentucelli), the pope whose 
name is most intimately associated with the revival of learn- 
ing, was the son of a physician, and was born at Sarzana, 
near Spezzia, in 1389. He received a good education at 
Bologna, became tutor in the Albizzi and Strozzi families. 
at Florence, and ultimately entered into the service of 
Albergata, bishop of Bologna. He accompanied his patron 
on several embassies, and gained so high a reputation 
for diplomatic ability and for learning that shortly after 
Albergata’s ‘death he himself obtained the see of Bologna, 
was sent by Eugenius IV. on an embassy into Germany, 
and in December 1446 was made a cardinal. In less than 
three months he was pope in succession to Eugenius,—a 
small majority of the electors, indisposed to the strongest 
candidate, Cardinal Prospero Colonna, having united upon 
Parentucelli as a man who had made no enemies. His policy 
as pope seemed clearly marked out for him. The church 
was reaching the end of a period of strife and schism. "The 
firmness of Eugenius IV. had at length almost beaten 
down the emperor, the antipope, and the council of Basel ; 
the wisdom and moderation of Nicholas V. completed the 
work. Within two years the emperor made peace, the 
antipope abdicated, and the council dissolved itself. 
Nicholas hoped for a period of tranquillity, and determined 
to exhibit the papacy to the world as the protector of art 
and learning. ‘‘To the demand of Germany for reforma- 
tion,” says Mr Creighton, “he answered by offering 
culture.” He aimed especially at making Rome archi- 
tecturally a worthy capital of the Christian world: he 
repaired its fortifications, began the rebuilding of its 
cathedral, enlarged and adorned its thoroughfares, and 
traced much of the plan of restoration executed by his 
successors. But his great glory was his active co-operation 
in the revival of learning. He collected manuscripts from 
all quarters, caused them to be multiplied by transcription, 
commissioned the most competent scholars to translate 
Greek books into Latin, and gathered around him the most. 
distinguished humanists of his day, Poggio Bracciolini, 
Valla, Filelfo. Under him the papacy regained much of 
its former lustre, and till late in his reign his administration 
was disturbed by no unfortunate events. In January 1453 
the conspiracy of Stefano Porcaro was detected on the eve 
of breaking out. The pope and cardinals were to have 
been seized, their effects pillaged, and Rome declared a 
republic. Nicholas was terrified, and showed himself 
angry and cruel. On May 29 of the same year Constan- 
tinople was taken by the Turks. The fault was not the 
pope’s, who had ineffectually sent his galleys to the rescue ; 
yet he could not but feel that a stain had fallen upon his 
pontificate. He proclaimed a crusade, but this was an 
undertaking for which he was constitutionally unfit; he 
failed to kindle the zeal of others, and many doubted his 
own, Exhausted by repeated attacks of gout, he died on 
March 24, 1455. Before his death he summoned the 
cardinals, and enumerated the good works he had been 
enabled to perform, “by God's blessing of peace and 
tranquillity in my days." These last words sufficiently 
express the general scope of his policy. He was rather a 
scholar than an ecclesiastic or a statesman, yet enough of 
both to perform his part on the world’s stage with sufficient 
credit; it is, however, his principal distinction to have 
been a learned and art-loving pope, and to have formed 
that alliance between the papacy and intellectual culture 
which subsisted for the next hundred years. He was suc- 
ceeded by Calixtus IIT. 

NICHOLAS V. (Pietro di Corvara), antipope in Italy 
from 1328 to 1330, during the pontificate of John XXII. 
at Avignon, was a native of the Abruzzi and a member 
of the Franciscan order. He owed his nomination to 
the papacy, and his election (May 12, 1328) by popular 
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acclamation, to the influence of the excommunicated 
emperor Louis the German, on whose head he placed the 
crown after his own enthronement. After spending four 
months in Rome he withdrew along with Louis to Viterbo 
and thence to Pisa; but, on the revolt of that city from 
Ghibellinism, he was compelled to throw himself on the 
mercy of John. Carried to Avignon, on making full con- 
fession and abjuration of his heresies and impieties 
(September 6, 1330), he was kept in honourable imprison- 
ment in the papal palace until his death in 1334. 
NICHOLAS I. (1796-1855), czar of Russia, third son 
of Paul L, was born at Tsarkoe-Selo on the 25th June 
1796. His elder brothers were Alexander and Constantine, 
of whom the former was twenty years his senior. "Their 
father was murdered in 1801, and Alexander then became 
emperor. The education of Nicholas was conducted under 
the care of his mother, à pious but narrow-minded woman. 
He had not, like his eldest brother, whose education was 
directed by the empress Catherine, the advantage of 
associating in early life with men of culture and of modern 
ideas. Nor was he early introduced either to military or 
to political life. He was brought up in retirement, and 
even during the invasion of Russia by Napoleon in 1812 
he was not permitted to serve in the army. His tastes, 
however, were all military, and his favourite studies 
mathematics and fortification. During the campaign of 
1814 in France he was allowed to come to the allied head- 
quarters, but not to take part in any engagement. He 
was present during the occupation of Paris in 1815, and 
in the following year was sent to travel on the Continent 
and to visit England, where his striking personal appear- 
ance excited the admiration of Sir Walter Scott. He 
married in 1817 Louise Charlotte, daughter of Frederick 
William IIL, king of Prussia, and this union had for half 
a century an important effect on the history of Prussia and 
Germany at large. After his marriage he received a 
military command from his brether, and from this time 
forward he gave his utmost attention to the mechanical 
part of military affairs, rejoicing in the occupations of a 
drill-sergeant, and identifying himself so completely with 
his soldiers that civil costume became insupportable to 
him, even when on visits to sovereigns who, like Queen 
Victoria, would have preferred to see him in less warlike 
guise. Alexander having no sons, Constantine was heir to 
the throne. This brutal and ignorant prince had, however, 
the sense to recognize his own unfitness for the task of 
governing an empire, and by a secret agreement with the 
reigning sovereign he renounced his rights in favour of 
Nicholas. Alexander died on December 1, 1825. Con- 
stantine, who was in Poland, showed no inclination to prefer 
his claims; the edict of the late emperor appointing Nicholas 
his successor was opened, and the younger brother was 
called by the highest authorities of Russia to assume the 
crown. He nevertheless refused, and, as it would seem, 
in perfect sincerity, until Constantine had formally con- 
firmed his renunciation. The delay led to serions conse- 
quences. Conspiracies against the late emperor and in 
favour of a freer government had been formed in the army 
and among the nobles; and when the troops at St Peters- 
burg were called upon to take the oath to Nicholas, revolt 
broke out. The young czar showed great nerve and 
courage, but the mutiny was not put down without blood- 
shed, and the impression which it left on his mind never 
passed away. Despotic by nature, trained in the midst of 
the monarchical reaction that followed the French wars, 
2nd accustomed to hear the earlier liberal tendencies of his 
brother Alexander spoken of as mere vagaries that had 
happily been abandoned, Nicholas saw in the outbreak of 
his soldiers in 1825 a warning never to relax the grasp 
of authority. The maintenance of despotic power was 
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a duty to which he devoted himself with the deepest 
religious conviction. At the accession of Nicholas, Russia 
had been for some years on the brink of war with the 
Porte. Greece was in insurrection, and Russia had its 
own specific causes of complaint in consequence of the 
alleged infraction of the privileges of the Danubian pro- 
vinces guaranteed by the treaty of Bucharest. It had 
long been the effort of European diplomatists to dissuade 
Alexander from interfering on behalf of Greece, and to find 
a peaceful solution for the difficulties in which Russia was 
more directly concerned. The Greek cause had, however, 
at length excited so much sympathy that the British 
Government took advantage of the accession of Nicholas 
to send the duke of Wellington to St Petersburg to propose 
some joint action on behalf of Greece. The attempt 
succeeded : England and Russia undertook to tender their 
mediation, requiring the sultan to grant the Greeks a 
modified independence, and the concert was subsequently 
joined by France. ‘The result of this combination, and of 
Ottoman obstinacy, was the destruction of the Turkish 
fleet at Navarino by the allied squadrons, and the establish- 
ment of Greek independence. This, however, did not 
terminate the contentions between Turkey and Russia. 
The Porte itself challenged war, and in 1828 hostilities 
broke out. Nicholas took part in the first and unsuccess- 
ful campaign of 1828, but allowed his generals to act by 
themselves in 1829 ; and the march of Diebitsch over the 
Balkans was followed by the peace of Adrianople. A 
Persian war had already been successfully concluded, and 
Russia had gained thereby two provinces in the east. 
The peace of Adrianople gave it only an improved frontier 
on the eastern shore of the Black Sea. In 1830 the fall 
of the Bourbons made an end of the friendship which 
existed between France and Russia, and restored the union 
between the three despotic courts of St Petersburg, Vienna, 
and Berlin, which had been framed in 1814 and inter- 
rupted by the course of Eastern affairs. Nicholas did not 
refuse to recognize Louis Philippe, but he would never 
accord him the usual title of Mon Frère, and he lost no 
opportunity of treating him with contempt. The insurrec- 
tion of Poland soon followed. Alexander had received the 
grand-duchy of Warsaw from the congress of Vienna as a 
separate kingdom, united with Russia only in the person 
of its ruler; and he had fulfilled his promise of granting 
it a constitution, and treating it as a distinct nationality. 
The violation of these rights by the grand-duke Constan- 
tine, who was governor of Poland, and the virtual 
establishment of dictatorial rule, caused the insurrection 
against Nicholas. The Polish leaders sent their demands 
to St Petersburg; Nicholas replied that he would only 
answer them with cannon. ‘The diet now pronounced his 
dethronement as king of Poland, and the armed struggle 
began. It was a long and doubtful one, for Poland had a 
regular army of its own; but the victory was at length 
won by Nicholas, and he showed no mercy to his conquered 
enemy. Poland was made a Russian province ; its liberties 
were utterly extinguished; its defenders were sent by 
thousands to Siberia. During the years that followed, the 
struggle between the sultan and his vassal, Mehemet Alt, 
pasha of Egypt, brought the Eastern question again to the 
front of European affairs. The treaty of Unkiar-Skelessi 
seemed for a moment to have placed Turkey in absolute 
dependence upon the czar, who guaranteed it his protec- 
tion against all internal and external enemies ; but France 
and England now made their influence felt, and the 
ultimate settlement was the work of all Europe. Nicholas 
visited England in 1844, and tried, but unsuccessfully, to 
frame some plan of joint action with that country in view 
of the possible collapse of the Ottoman empire. The 
revolutionary spirit which the czar so passionately abhorred 
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was now about to convulse Europe again. He watched 
the events of 1848, and strengthened his army. So long 
as revolution did not approach his own frontiers he was 
willing to hold his hand ; but when Hungary rose against 
the Hapsburgs and established its national independence 
he felt that Poland would soon follow its example, and 
sent his soldiers to crush the Magyar armies which Austria 
had not been able to subdue. When the victory of 
despotism was secured, he joined with the Austrian Govern- 
ment in demanding from the Porte the surrender of the 
Hungarian leaders who had taken refuge in Turkey. But 
it was not long permitted to him to play the part of inter- 
national autocrat. His aggressions upon the Ottoman 
empire, continued up to 1853, brought England and France 
into the field against him, His armies were defeated at 
Alma and Inkermann, his fortresses besieged ; and in the 
bitterness of defeat death came upon him, and carried him 
from a world where, with the deepest conviction that he 
was doing God service, he had inflicted so much evil on 
mankind (February 18, 1855). He died as he had lived, a 
brave man, and his last words were those of simple prayer. 
Shortly before his death he is said to have laid two injunc- 
tions upon his successor,—to liberate the serfs, and never 
to grant Poland a constitution. (OME x.) 

NICHOLAS or DBaszr, generally called by his friends 
the Great Layman or the Great Friend of God, was the 
founder of a singular widespread association of pious 
people who, in the age of monastic fraternities, lived in 
special religious fellowship in a fashion altogether different 
from the common usage of the time. They did not 
renounce their property, they took no vows of celibacy 
or of obedience, but they met together for pious conversa- 
tion, they corresponded with each other, they had common 
ideas about conversion, holy living, and Christian faith 
and duty. They were the Quietists of the 14th century, 
and called themselves the “ Friends of God.” 

Nicholas was the son of a rich merchant of Basel, and 
was born in that town about the year 1308. Left his 
own master at the age of twenty-four, by the death of his 
parents, and possessed of considerable wealth, he went out 
into the world to enjoy life and seek adventures. He 
became engaged, burgher as he was, to a maiden of noble 
rank. The night before his betrothal, as he was praying, 
he had a vision which resulted in his breaking off his 
marriage, leaving home and friends, and devoting himself 
to an ascetic life. After some years spent in solitude, 
severe bodily mortifications, and deep soul struggle, 
Nicholas gained the religious peace he sought, and from 
this time devoted himself to turning men around him from 
sin to God. He did not enter any religious order ; he 
remained, what he loved to call himself, a layman ; he 
neither preached nor heard confessions, but by means of a 
singular gift of personal influence he drew round him 
disciples from all classes of society. His followers did 
not form themselves into a sect or into an order. Some of 
them were priests, monks, and nuns, but some of them 
lived in the world, were nobles, knights, rich merchants, 
and their wives. Their religious opinions were what are 
commonly called mystical; and indeed all the more notable 
mystics of the 14th century were under the influence of 
Nicholas and belonged to the Friends of God. They did 
not break loose from the outward order of the church; they 
observed, though with no great scrupulosity, sacraments, 
fasts, and festivals; but they looked on all such things as 
unimportant compared with that absolute resignation to the 
divine will in all things which was their leading principle. 

The most striking event in the life of Nicholas is his 
meeting, in 1346, with Tauler, the Dominican preacher of 
Strasburg, which had the result of entirely changing the 
character of Tauler’s religious views and of his preaching. 
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In the society of the Friends of God there came to be 
a small inner circle of thirteen, who attached themselves 
to Nicholas, lived in community, and were sent by him 
on long journeys to maintain communication among the 
brethren in the different countries of Europe. In 1380, 
two years after the beginning of the “Great Schism,” these 
thirteen friends met together for the last time, coming 
from Italy, Hungary, and different parts of Germany. 
The state of the church at the time seemed to fill them 
with despair. Nicholas had long, by the many secret 
means he had at his command, exercised a great though 
invisible influence on church appointments and ecclesiastical 
affairs, but now he seemed to feel it hopeless to strive any 
longer against the increasing wickedness of the times, and 
he broke up the society he had formed, releasing his 
followers from their obedience, and went with two friends 
into Austria. Ten years later one Martin of Mainz, a 
follower of Nicholas, was burnt as a heretic, and in the 
act of accusation there are allusions to Nicholas which 
show that he was still living. But, as he must have been 
then nearly eighty-five years of age, it cannot have been 
much later, though the actual date is unknown, when, 
with two companions, he was burnt as a heretic at Vienna, 
the chief crime of which he was accused being that “he 
audaciously affirmed that he was in Christ and Christ in 
him." 

Our information about Nicholas comes to us chiefly through 
Rulmann Merswin, a banker of Strasburg, who with his wife 
belonged to the Friends of God. Merswin collected many leters 
and documents relating to the society, and bequeathed them to 
a convent of the Knights of St John which he founded in Stras- 
burg. They lay hid for centuries, while the memory of Nicholas 
perished; cven his name was forgotten, and medieval students 
were aware only of a mysterious presence who was sometimes 
referred to as ‘‘the Great Friend of God." At last Professor C. 
Sclimidt discovered the documents in the library of the university, 
and was able to identify Nicholas with Tauler’s mysterious visitor 
and with the Great Layman. 


See Carl Schmidt, Nicotaus von Basel, Leben und Wirken, Vienna, 1866; Die 
Gottesfreunde im vierzehnten Jahrhundert, Jena, 1854; and Miss Winkworth, 
History and Life of Johann Tauler, London, 1857. 


NICHOLS, Jony (1745-1826), a printer, ranks among 
the most industrious and voluminous of English antiquaries 
and collectors. He was editor of the Gentleman’s Magazine 
for nearly half a century, from 1778 till his death, and, 
partly in his magazine and partly in his numerous volumes 
of Anecdotes and Illustrations, made invaluable contributions 
to the personal history of English men of letters in the 
18th century. The project of compiling these volumes 
grew gradually out of his business as a printer. Born in 
London in 1745, he had been the apprentice and successor 
of Bowyer, a learned and accomplished printer, a graduate 
of Cambridge, who had printed for many distinguished 
men; and on the death of this revered master, in 1778, he 
issued a brief memoir. This he afterwards expanded into 
biographical and literary anecdotes of Mr Bowyer and his 
friends; and, materials accumulating upon him, he 
expanded his design into a sort of anecdotical literary 
history of the century, many important letters being 
placed at his disposal. Large as this work is, it formed 
but a small part of the indefatigable collector’s activity, of 
which a full account is given in a memoir by Chalmers 
accompanying the extension of the Jllustrations by 
Mr J. B. Nichols. One of his favourite works was an 
antiquarian history of the town and county of Leicester ; 
and another, on which he himself set great value, a collec- 
tion of documents illustrating the manners and expenses of 
ancient times in England. He producéd six volumes 
concerning the progresses, processions, and festivities of 
Elizabeth and James. In the days of his apprenticeship 
he wrote and published two volumes of poetry, but had 
the good sense to throw his genial energies afterwards into 
other channels. Vol. xcvi. of the Gentleman’s Magazine 
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contains a portrait of him at the age of eighty and several | in their gift. 


well-earned tributes to the worth of his busy and fruitful 
life.. He died November 26, 1826. 

NICHOLSON, Wittram (1753-1815), a writer on 

natural philosophy, was born in London in 1753, and 
after leaving school made two voyages as midshipman in 
the East India service. He subsequently entered an 
attorney's office, but, having become aequainted, in 1775, 
with Wedgwood, he resided for some years at Amsterdam 
as agent for the sale of pottery. On hisreturn to England 
he was induced by Holcroft to devote himself to the com- 
position of light literature for periodicals, assisting that 
writer also with some of his plays and novels. Such work 
was little in accordance, however, with his scientific tastes, 
and he employed himself on the preparation of An Zntro- 
duction to Natural Philosophy, which was published in 
1781, and was at once successful A translation of 
Voltaire's Elements of the Newtonian Philosophy soon 
followed, and he now entirely devoted himself to scientifie 
pursuits and philosophical journalism. In 1784 he was 
appointed secretary to the general chamber of manu- 
facturers of Great Britain, and he was also connected with 
the society for the encouragement of naval architecture, 
established in 1791. Besides his literary labours, he 
bestowed much attention upon the construction of various 
machines for comb-cutting, file-making, eylinder printing, 
&e.; he also invented an aerometer. In 1800 he com- 
menced in London a course of public leetures on natural 
philosophy and chemistry, and about this period he made 
the discovery of the decomposition of water by the agency 
of galvanism, whieh was said to be the foundation of Sir 
Humphrey Davy’s discoveries in the decomposition of the 
alkalins. In 1797 the Journal of Natural Philosophy, 
Chemistry, and the Arts, generally known as AJVécholson's 
Journal, the earliest work of the kind in Great Britain, 
was begun; it was carried on till 1814. During the later 
years of his life Nicholson's attention was chiefly directed 
to engineering works at Portsmouth, at Gosport, and in 
Southwark ; these with his other employments placed him 
in an affluent position, which, however, from domestic and 
other causes, he was unable to maintain. He died in 
poverty in 1815. 
“A memoir was written by his son long after his death, but it 
never was published. Besides considerable contributions to the 
Philosophical Transactions, Nicholson wrote translations of Four- 
eroy's Chemistry (1787) and Chaptal’s Chemistry (1788), First Prin- 
ciples of Chemistry (1788), and a Chemical Dictionary; he also 
edited the British Encyclopedia, or Dictionary of Arts and 
Sciences, 6 vols. 8vo, London, 1809. 

NICHOLSON, WirLIAM (1784-1844), portrait-painter, 
was born at Newcastle-on-Tyne in 1784. Having settled 
in Edinburgh, he became, along with Thomas Hamilton 
the architect, one of the founders and most vigorous pro- 
moters of the Scottish Academy, of which in 1826 he was 
appointed the first secretary, a position which he held for 
about seven years. He is known by his life-sized portraits 
in oils, and still more favourably by his very delicate and 
faithful likenesses in water-colours. In 1818 he published 
à serles of etchings entitled Portraits of Distinguished 
Living Characters of Scotland. They are executed in an 
effective and painter-like fashion, mainly from the artist's 
own water-colours, and include portraits of Sir Walter 
Scott, Lord Jeffrey, Robert Burns, and Professor Wilson. 
Nicholson died at Edinburgh on August 16, 1844. 

NICIAS was the leader of the aristocratic party at 
Athens and one of the foremost figures in Athenian history 
during the Peloponnesian War. Although he opposed the 
democratic tendencies which gave the tone to Attic politics 
at this time, his high character for piety and honesty, 
combined with his wealth and influence, gained the con- 
fidence of the people, and raised him to the highest offices 
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His abilities were not equal to the duties 
he was called on to perform, and in the severe trial of the 
Sicilian expedition his conduct showed such timidity in 
critical situations, such wavering in the general plans of 
warfare, such obstinacy in details where piety or supersti- 
tion were concerned, that the disastrous end of the siege 
of Syracuse must be mainly laid to his charge. It is 
unnecessary here to write his life, a task which would be 
almost equivalent to writing the history of Athens for a 
number of years. See GREECE, vol. xi. p. 102. 

NICKEL, a chemical term, designating a metallic 
element which was discovered by Cronsted in 1751. In 
1754 he sueceeded in isolating it (in an impure state), 
and found it to be a “halbmetall” (semi-metal) After- 
wards finding it to be present largely in ** kupfer-nickel," ! 
he borrowed from that mineral the name for his new 
element. 

Nickel (Ni) is one of the less abundant of elements. It 
is contained in the sun's atmosphere and in all meteoric 
iron. Of nickel minerals the following are of metallurgic 
importance :—nickel-blende, NS; arsenical nickel glance, 
Ni(As.S),; niccolo-cobaltic pyrites, (Ni, Co, Fe),8,; 
garnierite, 5(Ni, Mg)O.48i0,+3H,O. Almost invari- 
ably part of the nickel is replaced by cobalt, and not 
unfrequently part of the arsenic by antimony, or occasion- 
ally bismuth, Nickel ores are in general complex mixtures 
of one or more of these minerals, with sometimes very 
large proportions of copper, iron, and other foreign metallic 
ores and gangue. The metallurgy of nickel accordingly is 
a complex subject which cannot be fully treated here. 


As an example of a sulphureous ore may be quoted that niccolo- 
cupreous pyrites which is being worked at Dillenburg in Nassau. 
The process employed is closely analogous to the old process of 
copper-smelting as explained in METALLURGY (vol. xvi. p. 61). The 
fully refined mat (‘‘ Concentrations-Stein ") consists of 35 per cent. 
of nickel, 43 of copper, 2 of iron, and 20 of sulphur. The article 
METALLURGY (ut sup.), under arsenides, describes a process which, 
when applied to arseniferous cobalt and nickel ores, yields the cobalt 
as smalt, the nickel as part of a ‘‘speis” (an alloy of arsenides). 
The same process serves occasionally for (so to say) collecting small 
proportions of nickel diffused throughout oxidized ores, the arsenic 
requisite being introduced in the form of native arsenide of iron. 

If an arseniferous ore contains copper, the process sometimes is 
modified by addition of iron pyrites or some other sulphureous 
material, and so conducted that, in addition to a nickelous speis, 
acupreous mat is produced. The speis and mat do not mix, but 
form separate layers, the mat, as the lighter of the two, going 
to the top. 

All bu nud arsenical, or poor oxidized nickel ores are being 
wrought by methods analogous to the above, in so far at least as 
they all aim, in tlie first instance, at the ee of a speis or mat 
from which the metal has to be extracted by subsequent operations. 
Direct methods are being used only in conjunction with one kind 
of ore, namely, that rich oxidized nickel ore which was discovered 
in New Caledonia about 1875, and has since been imported into 
Europe in large and yearly increasing quantities. It occurs in 
veins within serpentine, and consists of garnierite mixed with more 
or less of oxide of iron, chrome-iron ore, and a little black oxide of 
cobalt. It is valuable chiefly through its absolute freedom from 
arsenic and sulphides. Most of the ore goes to France, where it is 
worked chiefly by two firms. Christofle at St Denis treats the 
ore with hydrochloric acid, and from the solution recovers the 
metal by methods analogous to those customarily employed in con- 
nexion with speis and mats. Garnier, at the Septémes Works 
near Marseilles, makes straight for the metal. The powdered ore, 
after mechanical purification (by such methods as are explained in 
METALLURGY, vol. xvi. p. 59), is mixed with charcoal and fluor-spar 
(or other flux) and worked into a paste with coal-tar, which is then 
shaped into bricks or walnut-sized stones. The ore thus prepared 
is then manipulated pretty much in the same way as an iron ore 
is for the production of pig-iron. The furnaces used are about 13 
feet high, and worked with cold wind. Garnier in this manner 
produces three kinds of metal :—(1) an almost pure carbide of 
nickel, which needs only be decarbonized to be converted into pure 
metal; (2) an alloy of the carbides of nickel and iron; and (3), 
from mixtures of nickel and iron ore, a nickeliferous pig-iron which, 
E 0 55 0 O a 

1 Said to be originally a term of contempt— '*goblin copper,” mean- 
ing a tricky ore, which promises copper but does not yield it. 
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when refined and puddled, yields a very superior kind of wronght 
iron, harder and less liable to oxidation than the ordinary metal. 

Extraction of Metal from Mats and Speises.—The first step as a rule 
is a roasting process, which, in the case of a speis, yields an arseni- 
ferous mixture of oxides; a mat, in general, passes into a mixture 
of oxide, sulphate, and unchanged sulphide. Hither roasted 
material is easily disintegrated by being treated with aqueous 
muriatic or sulphuric acid, with formation of a solution of nickel- 
salt, contaminated, in general, with arsenic, antimony, bismuth, 
copper, iron, cobalt, and zine, which must be removed by suitable 
analytical methods. But, as we have no space to consider this 
problem in its general form, we will assume antimony, bismuth, and 
zine to beabsent. Ff, in this case, the iron predominates sufficiently 
over the arsenic, these two can both be removed at one stroke by 
evaporating the solution to dryness and calcining the residue at the 
lowest sufficient temperature; the iron-salt only is reduced to an 
insoluble basic salt (of Fej,O$), which includes all the arsenic, so that 
by redissolving in water and passing the liquor through a filter 
press we obtain a solution which, by theory, is free of iron and 
arsenic. Practically, however, a trace of iron remains, and must be 
removed by precipitation with carbonate of lime in the cold and 
filtration. A repetition of the same process at about 60° C. elimi- 
nates the copper, so that only the cobalt is left, which, however, is 
no impurity metallurgically, and consequently may be suffered to 
remain, but, if present in sufficient quantity, must be recovered 
for its own sake. This is effected by addition of bleaching powder 
and gentle heating. If care be taken to leta little of the cobalt 
escape, the rest goes down as black peroxide, Co,O,, sufficiently 
pure for its ordinary applications. From the filtered nickel 
solution the metal is precipitated, by addition of milk-of-lime, 
as a green hydrated oxide, which is collected and washed in a 
filter press. The precipitate, being inconveniently gelatinous 
and bulky, is next rendered compact by a gentle caleination, and, 
if it is, as usual, contaminated with sulphate of lime, is freed from 
this impurity by judicious ura with highly dilute muriatic 
acid or otherwise. The purified oxide then, either by mere pressure 
or with the help of starch or other plastifying material, is shaped 
into little cubes of about one centimetre’s side, embedded in charcoal 
dust within graphite or fire-clay crucibles and heated in a fire. A 
dull red heat suffices for the mere reduction of the oxide to metal; 
but a strong red heat is applied in order to cause the nickel cubes 
to sinter together and become fast and compact. No degree of red 
heat will fuse them unless they are contaminated with copper. 
There is no need to explain how, with eupriferous leys, the process 
has to be modified to lead ultimately to a fused regulus of copper- 
nickel available for the preparation of german silver. From a 
copper-free liquor, provided only it contains its iron all as ferric 
salt, a pure nickel precipitate can be obtained at once by addi- 
tion of oxalic acid. The (green) oxalate of nickel precipitate 
need only be washed, dried, and ignited to be converted into a 
pure (but partially oxidized) metal. This process has actually 
been applied, at least experimentally, in the working of the New 
Caledonian ore, with this modification, however, that the oxalic 
acid was recovered by boiling the oxalate of nickel with carbonate 
of potash, and precipitating the acid by milk-of-lime from the 
alkaline solution. 

Ordinary cube-nickel contains from 94 to 99 per cent. of 
real nickel. The purest commercial metal is that extracted 
from the New Caledonian ore; it often contains only a 
fraction of a per cent. of impurities. The present writer 
has no information regarding the mechanical characters of 
such highly-refined New Caledonian metal. "The best com- 
mercial cube-nickel (although it may contain less than 
1 per cent. of impurities) is always utterly devoid of 
plasticity ; it breaks under the hammer, although the 
pure metal, as was shown as carly as 1804 by Richter, 
and confirmed by Deville in 1856, is highly ductile and 
tenacious. To obtain the pure metal, the best laboratory 
method is to prepare pure oxalate and heat it intensely 
in a close crucible made of quicklime, when it is obtained 
as an almost silver-white regulus, which has all the ductility 
and malleability of the best wrought iron combined with 
one and a half times the breaking strain and greater 
hardness. It is attracted by the magnet. Its specific 
gravity is 8:279 for ingot, and 8:666 (Richter) for the 
forged metal. It can be welded at a red heat like 
wrought iron, which it exceeds in relative infusibility. It 
does not tarnish even on long exposure to the air. 
Sulphuretted hydrogen does not blacken it. Liquid 
water, even in the presence of air, has no action upon it. 


Aqueous non-oxidizing acids act upon it as they do on 
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iron, but more slowly. Nitricacid and aqua regia dissolve 
it as nitrate Ni(NO,), and chloride NiCl, respectively. 
When heated strongly in air it is gradually oxidized; it 
decomposes steam, slowly, at a red heat. In brief, it 
unites in itself all the virtues of iron with some of the 
characteristies of the noble metals, and yet its application 
in the mechanical arts was never thought of until Fleitmann 
in 1879 made à most remarkable observation. Finding 
that even the purest nickel which he could produce on a 
manufacturing scale was brittle, he attributed this defect 
not to the traces of metallic impurities still present in it 
but to occluded carbonic oxide, and tried to remove this 
by addition of magnesium to the molten metal. He suc- 
ceeded beyond expectation: one-eighth of a per cent. of 
magnesium added to the metal (in an atmosphere of 
carbonie acid) before pouring imparted to it all the 
plasticity of the pure metal!  Fleitmann also found that 
the thus purified nickel could be permanently welded on 
wrought iron, and that a combination plate thus produced 
could be rolled out into the thinnest sheet without breach 
of continuity. Since that time his firm (Fleitmann & 
Witte of Iserlohn) have made a business of the manu- 
facture of cooking utensils and other useful articles out 
of such nickel-plated iron. Physiological experiments on a 
dog, instituted at the instance of the firm, showed that 
the metal is innocuous. Cobalt, as Fleitmann found, 
behaves in every respect like nickel, and even exceeds it 
in whiteness and brilliancy.? The writer has for more 
than a year been in the habit of using a nickel basin 
(supplied by Messrs Johnson & Matthey of London) 
for operations with caustic-alkali lye, and finds it to work 
admirably— better, in fact, than a silver one. 


Nickel Electroplating. —This art, invented by Böttcher about 1848, 
has developed into an important industry, especially in the United 
States. The best kind of solution to use is one of the double sul- 
phate of niekel and ammonia, which should be saturated at 25* and 
used in conjunction with a plate of nickel as positive electrode. 

Alloys. —Niekel alloys were used practically long before Cronsted's 
discovery of the metal. GERMAN SILVER (g.v.), long known to tho 
Chinese as ** Pack Tong,” i.e., ** white copper," consists of nickel, 
copper, and zine united in varying proportions,—3 of copper, 1 
of zine, and 1 of nickel is said to give the most silver-like alloy. 
An alloy of ** german" with real silver has lately been introduced as 
'ttiers-argent" ; it consists of silver 27:6, copper 59:0, zinc 9°6, 
niekel 3:4 per cent. In the United States, in Belgium, and in 
Germany, an alloy of 1 of nickel with 3 of copper serves for the 
making of minor coins. All these alloys are non-magnetic. 

Salts.—For nickel salts sce Curemistry and chemical hand- 
books. 

Analysis. —Nickel-salts, as a rule, and their solutions more gene- 
rally, exhibit a green colour. Sulphuretted hydrogen does not 
precipitate the metal from solutions containing free mineral acid. 
Sulphide of ammonium, from neutral or alkaline solutions, precipi- 
tates a black sulphide which, like sulphide of cobalt, when once 
produced is almost insoluble in dilute cold hydrochloric acid, and 
has the specifie property of being very appreciably soluble in a 
mixture of yellow (i.e., ordinary) sulphide of ammonium and free 
ammonia, forming a dark coffee-brown solution. Unlike iron-salts, 
nickel-salts are not oxidized into sesquioxide (analogous to I'e,03) 
salts by nitric acid orchlorine. Carbonate of baryta, which readily 
precipitates oxide of iron (Fe,03) and alumina, does not precipitate 
nickel from its solutions in the cold. By means of these reactions 
nickel is easily distinguished and separated from all other metals 
exeept cobalt. To test a nickel solution for cobalt, add excess of 
nitrite of potassium and acidify with acetic acid. Cobalt, if present, 
comes down gradually as ** Fischer's salt,” a double nitrite of Co,0, 
and K,O. 

The atomic weight of nickel, according to the latest determina- 
tions, is identical with that of cobalt :—Ni( = Co) - 58:6, O being 16. 

Karmarseh and Heeren's Technisches Wörterbuch gives a very full aeeount of 
the metallurgy of niekel, quite up to date (1883). (W. D.) 


1 It is perhaps well to repeat a warning given by Fleitmann, that 
the introduction of the magnesium, if not very eautiously done in the 
absence of air, leads to violent explosions. 

2 It is only fair to state that as early as the Universal Exhibition of 
Vienna in 1873 the American Wharton exhibited vessels of pure 
forged nickel, prepared from the spongy metal by strong compression 
under a steam hammer at a red heat. 
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NICOBARS, a cluster of eight large and twelve small 
islands in the Bay of Bengal, lying to the south of the 
Andamans, between 6° 40’ and 9° 20' N. lat. and between 
93° and 94° E. long., with a population in 1881, exclu- 
sive of aborigines, of 308. The largest island, the Great 
Nicobar, is about 30 miles in length and from 12 to 15 in 
breadth. Many of the islands are hilly, with peaks of con- 
siderable height ; others are flat and covered with forests of 
cocoa-nut trees. Allare well wooded. Tropical fruits grow 
in abundance, and yams of fine quality and size. The 
Nicobar swallow is the builder of the edible bird’s nest, 
which, together with trepang (béche-de-mer), cocoa-nuts, 
tortoiseshell, and ambergris, forms the whole export of the 
islands. Agriculture is quite unknown. Trade is carried 
on by barter with the crews of English, native, and Malay 
vessels. The inhabitants, a race of savages with Malay- 
like features, had an evil reputation for piracy, and 
murder of the crews of vessels visiting the island or ship- 
wrecked upon them. An inquiry by the Government of 
India into a case of this sort in 1869 led to the annexa- 
tion of the whole archipelago, the administration being 
placed under the superintendent of the Andaman Islands. 

NICOL, WinLIAM, the inventor of the invaluable 
polarizing prism (Lieut, vol. xiv. p. 612), was born about 
1768, and died at Edinburgh in September 1851. Nothing 
is known of his early history, beyond the fact that, after 
amassing a small competence as an itinerant popular 
lecturer on various parts of natural philosophy, he settled 
in Edinburgh to live a very retired life in the society of 
his apparatus alone. Besides the invention of his prism 
(of which we are told that he himself did not understand 
the mode of action), he devoted himself chiefly to the 
examination of fluid-filled cavities in crystals, and of the 
microscopic structure of various kinds of fossil wood. In 
the preparation of the sections of wood he introduced 
improvements of the utmost value. Before his time only 
the roughest slices were employed. His skill as a working 
lapidary was very great; and he executed a number of 
lenses of garnet and other precious stones, which he pre- 
ferred to the achromatic microscopes of the time. The 
majority of the few, though important, papers which he 
published are to be found in the old and new Edinburgh 
Philosophical Journal. 

NICOLAI, CnisroprH Friepricn (1733-1811), a 
German author and bookseller, was born on the 18th of 
March 1733, at Berlin, where his father was a bookseller. 
He was educated at a real-school in Berlin, and in 1749 
went to Frankfort-on-the-Oder to learn his father’s business. 
In 1752 he returned to Berlin, and soon began to take 
part in current literary controversy. At that time the 
leaders of critical opinion in Germany were Gottsched and 
Bodmer. In 1755 Nicolai issued a book, Briefe tiber den 
jetzigen Zustand der schönen Wissenschaften, in which he 
tried to show that each of these writers was in his own 
way narrow and intolerant. This work secured for the 
author the friendship of Lessing, whose power as a critic 
was then beginning to be recognized. In 1757 Nicolai 
devoted himself exclusively to literature; but next year, 
after the death of his brother, who had continued the elder 
Nicolai’s business, he found it necessary to resume the life 
of a bookseller. He did not, however, abandon his literary 
labours. In association with his friend Moses Mendelssohn 
he had established, in 1757, the periodical called Bibliothek 
der schönen Wissenschaften, and this he conducted until 
1760. From 1761 to 1766 he contributed to the Briefe, 
die neueste Literatur betreffend ; but it was Lessing's work 
that made this series famous. For many years (from 1765 
to 1791) Nicolai edited the Allgemeine deutsche Bibliothek, 
a periodical which served as the organ of the so-called 
popular philosophers, who warred against authority in 
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religion and against what they conceived to be extravagance 
in literature. The new movement of ideas represented by 
Herder, Goethe, Schiller, Kant, and Fichte he was in- 
capable of understanding, and he made himself ridiculous by 
foolish misrepresentation of their aims. Of Nicolai’s inde- 
pendent writings, perhaps the only one of permanent value 
is his Anekdoten von Friedrich. II. His romances are 
forgotten, although Leben «nd Meinungen des Herrn 
Magisters Sebaldus Nuthunker had a certain reputation in 
its day. His Beschreibung einer Reise durch Deutschland 
und die Schweiz was attacked by many writers, and it 
proved that in middle life he had become in a new way 
not less bigoted than the authors whose bigotry he had 
spent much of his time in exposing. Nicolai died on the 
Sth of January 1811. He wrote an Autobiography, which 
was published in 1806. See JVieolav?s Leben und litera- 
vischer Nachlass, by Góckingk (1820). 

NICOLATIEFF. See NIKOLAIEFF. 

NICOLAS, Sim NicHnoras Harris (1799-1848), English 
antiquary, was born 10th March 1799, the fourth son of 
John Harris Nicolas of East Looe in Cornwall, whose 
Breton ancestors had settled there on the revocation of the 
edict of Nantes. He entered the navy in 1808, and was 
promoted lieutenant in 1815. At the close of the war he 
retired from the service and began to study for the bar. 
He was called at the Inner Temple in 1825, but his 
business as a barrister was chiefly confined to the claims of 
peerage before the House of Lords, his special genealogical 
knowledge rendering his assistance in such cases invaluable. 
On genealogical questions and those connected with the 
descent of ancient families his researches have thrown much 
important light. Of works on these subjects he published 
a considerable number, the most useful being Notitia 
Historica (1824 ; expanded in 1835 for ** Lardner's Cabinet 
Cyclopedia” into Chronology of llistory), Synopsis of 
the Peerage of England (2 vols., 1825), and Testamenta 
Vetusta (2 vols., 1826). Nicholas wrote a number of valu- 
able biographical notices for Pickering’s Aldine edition of 
the poets, among others those of Chaucer, Surrey, Wyatt, 
Collins, Cowper, Thomson, Burns, and Kirke White. His 
“Lives of Isaak Walton and Charles Cotton,” prefixed to 
Pickering’s edition of the Complete Angler, are also the 
fruit of independent and original research. The service of 
Nicolas in the royal navy seems to have left an impress on 
his mind which his antiquarian studies tended rather ‘to 
deepen than obliterate; and it is where his passion for 
antiquarian research was exercised in illustrating the 
historic glories of England and the heroic deeds of famous 
individuals that he found the most congenial scope for his 
powers. His magnum opus is his History of the Orders of 
Knighthood of the British Empire (4 vols., 1841-42). For 
his previous researches into the history of the orders he was, 
in 1831, made a knight of the Hanoverian Guelphic order 
and in 1832 chancellor of the Ionian order of St Michael and 
St George, and in 1840 he was advanced to the grade of 
the Grand Cross. In his later years Nicolas was occupied 
chiefly with works connected with the naval achievements 
of England. He published Dispatches and Letters of 
Admiral Lord Viscount Nelson (7 vols., 1844-46); and he 
was engaged until a few days before his death in editing 
the papers of Sir Hudson Lowe. He died at Cape Curé, 


near Boulogne, August 3, 1848. 

Sir Harris Nicolas left an unfinished History of the British Navy, 
in 2 vols. He became a member of the council of the Society of 
Antiquaries in 1826, but on account of a controversy with the other 
members in regard to the management of its affairs he withdrew in 
1898. Besides exposing in various pamphlets what he regarded as 
serious defects in its management, he made frequent reference to 
them in the Retrospective Review, of which he was joint-editor. He 
also instituted an inquiry into the proceedings of the Record Com- 
mission, the publieations of which he regarded as not commensurate 
in value with the money expended on them. But, although, owing 
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to the warmth of his feelings and his keen interest in his subject, 
Nicolas was apt to involve himself in keen controversy, he never 
cherished persenal animosity, and his motives were otherwise above 
suspicion. A complete list of the writings of Nicolas will be found 
in the Gentleman's Magazine for October 1848. 

NICOLE, Pierre (1625-1695), one of the most distin- 
guished of the Port-Royalists, a scholar of great excellence, 
and, according to Bayle (who had no particular reason for 
praising him), “one of the best writers in Europe,” was 
born at Chartres in 1625. Like his friend Pascal he was 
a precocious boy, though his precocity showed itself in 
classics and in miscellaneous reading, not in mathematics, 
and it was when he was transferred from his native town 
to Paris to finish his education that the rising school of 
Port Royal fixed its attention upon him. At an early age 
he was made a master in the Port Royal school, where his 
special department was classical instruction, though he is 
said to have taken no small part in the famous Art de 
Penser or Port Royal logic. He shared in the history of 
the school, and with the exception of Arnauld and Pascal 
may be said to have been its most accomplished member. 
Not a little of the materials of the Provinciales is said to 
be due to him, and at the completion of Pascal’s great 
work he translated it into Latin. One of the most 
virtuous men in France, he was a favourite of the notorious 
duchess of Longueville for politico-theological reasons, 
and he was the immediate master of Racine. This latter 
circumstance brought about an incident thoroughly dis- 
creditable to the dramatist. Nicole was the author of 
certain Lettres sur les Visionnaires or à un Visionnaire, as 
they are most frequently cited. The actual title of the 
collected work is Les Imaginaires et les Vistonnaires (1667). 
In these he had attacked Desmarets de Saint Sorlin, and 
with the excessive puritanism which characterized his sect 
had reflected on fiction and the drama generally. Racine, 
without a shadow of personal provocation, replied in two 
letters of great asperity, of which the first was actually 
published, and the second only delayed (it was published 
after its author’s death) owing to the judicious counsel of 
Boileau. But Nicole made no reply, and indeed public 
opinion condemned Racine without hesitation. Nicole, 
who, owing to the theological disputes in which he was 
concerned, had never fully taken orders, and who had been 
compelled at one time to leave France, devoted himself 
in his later years chiefly to moral philosophy. The first 
volume of his Zssais de Morale appeared in 1671, and the 
rest of hislife was chiefly occupied on this book, though 
he wrote many others. He was warmly admired by many 
of the best judges among his contemporaries, Madame de 
Sévigné deserving especial mention, and numerous selec- 
tions of his ethical works have appeared in recent times. 
Modern opinion hardly recognizes in Nicole the right to 
hold the place close to Pascal which his own time accorded 
to him. His style is clear, simple, and correct, but a little 
flat and monotonous; his thought sensible, just, and 
charitable, but somewhat destitute of depth, subtlety, and 
originality. He was certainly one of the best men of his 
time, but as certainly not one of the greatest; and his 
reputation was due first to his scholarship, secondly to his 
moderation. He died of apoplexy, November 16, 1695, 
and had latterly somewhat separated himself from the 
Jansenists. Numerous stories are told of his personal 
timidity and unreadiness in oral argument. It does not 
appear that his works (by far the most important of which 
is the already-mentioned Zssaés de Morale, Paris, 1671, sq.) 
were ever collected. 

NICOMEDES I., son of Zipeetes, succeeded his father 
as king of Bithynia in 278 s.c. He enlarged and consoli- 
dated the kingdom, which had been founded by his father 
in 288, and founded the great city of Nicomedia as the 
capital He was for some time engaged in war with 
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Antiochus of Syria, and invited the Gauls under Leonnorius 
and Lutarius to cross into Asia Minor and help him against 
his foreign and domestic enemies. His reign seems to 
have been long, prosperous, and uneventful; the year of 
his death is unknown. 

NICOMEDES II., fourth in descent from the preced- 
ing, was son of Prusias II. THe was so popular with the 
people that his father became jealous and sent him to 
Rome. Here he was so much favoured by the senate that 
Prusias sent an ambassador, Menas, to Rome, giving him 
secret orders to assassinate Nicomedes. Menas revealed 
the plot, and persuaded the prince to rebel against his 
father. Supported by Attalus IL, king of Pergamum, he 
was completely successful, and ordered his father to be 
slain before the altar of Zeus in Nicomedia. Nicomedes 
reigned from 149 to 91 s.c, and during his long reign 
adhered steadily to the Roman alliance. He made himself 
fora time master of Paphlagonia, and married Laodice, 
widow of Ariarathes VIL, in order to have a claim on her 
deceased husband's kingdom of Cappadocia. 

NICOMEDES IIL, son and successor of the preced- 
ing. His brother Socrates contested the kingdom with 
him, relying on the alliance of the great Mithradates. 
Nicomedes was established on the throne by Roman help 
in 90 n.c., but expelled by Mithradates in 88, after a great 
defeat in Paphlagonia. Ip 84 he was restored by the 
Romans. In 81 Julius Cæsar, sent to him by his com- 
mander, became so intimate with him as to give rise to 
great calumnies at home. He died in 74 B.C., and be- 
qeathed his kingdem to the Romans. 

NICOMEDIA, a town at the head of the Sinus 
Astacenus, which opens on the Propontis, was built in 264 
B.C, by Nicomedes L, king of Bithynia, and has ever since 
been one of the chief towns in this part of Asia Minor. 
It still retains the ancient name under the form Ismid, 
and itis the terminus of a short railway. Its situation 
made it a convenient centre of government. It was the 
metropolis of Bithynia under the Roman empire (see 
NicxA); Diocletian made it the capital of the East, and 
fixed his court there. It retained its importance even 
after Constantinople was founded, for the roads from all 
parts of Asia Minor to the capital converge at Nicomedia. 

NICOPOLI. See Nixopoti. 

NICOPOLIS, or AcrrA Nicopotis, an ancient city of 
Epirus, founded 31 r.c. by Octavian in memory of his 
victory over Antony and Cleopatra at Actium. The 
colony, composed of settlers from a great many of the 
towns of the neighbouring countries (Ambracia, Anactorium, 
Calyden, Argos Amphilochicum, Leucas, &c.), proved 
highly successful, and the city was considered the capital 
ef southern Epirus and Acarnania, and obtained the right 
of sending jive representatives to the Amphictyonic 
council. On the spot where Octavian’s own tent had been 
pitched he erected a sanctuary to Neptune adorned with 
the beaks of the captured galleys; and in further celebra- 
tion of his victory he instituted the so-called Actian games 
in honour of Apollo Actius. The city was restored by the 
emperor Julian, and again after the Gothic invasion by 
Justinian; but in the course of the Middle Ages it 
was supplanted by the town of Prevesa. The ruins of 
Nicopolis, now known as Paleoprevesa (Old Prevesa), lie 
about 3 miles north of that city, on a small bay of the 
Gulf of Arta (Sinus Ambracius) at the narrowest, part of 
the isthmus of the peninsula which separates the gulf from 
the Ionian Sea. Besides the acropolis, the most con- 
spicuous objects are two theatres (the larger with twenty- 
seven rows of seats) and an aqueduct which brought water 
to the town from a distance of 27 miles. See Wolfe in 
Jour. Roy. Geog. Soc, 1833; Leake, Northern Greece; 
Bursian, Geog. von Griechenland. 
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Nicopolis was also the name of (1) a city in Cappadocia in the 
valley of the Lycus, founded by Pompey on the spot where he defeated 
Mithradates; (2)a city in Egypt, founded by Octavian 24 B.C. to 
commemorate his final victory over Antony; and (3) a city in Thrace 
at the junction of the Iatrus with the Danube, founded by Trajan 
in memory of his victory over the Dacians (Nikup). 

NICOSIA is the name in common use, though originally 
a mere corruption of the Greek name Lefkosia, for the 
capital of Cyprus. It is situated in the midst of the great 
plain of the Mesaria, which traverses the island from sea 
to sea, and is nearly equidistant from the Gulf of Morphu 
at one end and that of Famagosta at the other. Though 
the name of Lefkosia (Aevkocía) is undoubtedly Greek, it 
is not found in the ancient geography of the island ; and, 
though the discovery of some ancient tombs in the 
immediate neighbourhood prove that the site was inhabited 
in very early times, no mention is found of it before the 
reign of Constantine, by whom it was fortified with a 
circuit of walls, which continued to exist down to the time 
of the Venetians. It became the capital of the island 
under the kings of the Lusignan dynasty, who were the 
rulers of Cyprus from 1192 to 1489,—an advantage which 
it probably owed to its inland, and somewhat central, 
situation, though in other respects its position affords few 
advantages. It stands in a barren and treeless plain, on 
the banks of the river Pedias, which is, however, a mere 
shingly bed during the greater part of the year, and the 
town is dependent for its supply of water upon an aqueduct 
by which it is conveyed from the neighbouring hills. 
Like many other Oriental towns, Nicosia has rather an 
imposing effect from a distance, in consequence especially 
of its lofty walls, built by the Venetians to replace the 
previously existing circuit, which remain unbroken to the 
present day. Above these towers the beautiful Gothic 
cathedral, now converted into a mosque. But the interior 
of the city is a mere labyrinth of narrow streets, and 
presents an aspect of great decay. The population, which 
was previously estimated at 16,000, was found by an 
actual census, taken in 1879, to amount to only 11,197 
souls, of whom 5628 were Mohammedans and 5251 
Greeks. Since the occupation of Cyprus by the English, 
some improvements have been introduced at Nicosia, which 
still continues to be the capital of the island, and the 
residence of the British commissioner, as well as of the 
Greek archbishop. A new carriage road has also been 
constructed from thence to Larnaca, which is becoming a 
place of considerable trade. But the natural disadvan- 
tages of its situation will probably prevent Nicosia from 
ever rising again to an important town. At the present 
day it is worthless as a fortress, on account of its being 
completely commanded from the neighbouring heights. 

NICOSIA, a city of Italy in the province of Catania in 
Sicily, about 50 miles west of Catania, near the rise of the 
Seminato. It is a picturesque medizval-looking place, 
with a cathedral in the Norman style, a communal library, 
mineral wells, and a trade in grain, wine, and oil. The 
population of the commune was 14,731 in 1861 and 
15,460 in 1881; that of the town was 14,508 in 1871. 

Nicosia probably represents the ancient Herbita, which gallantly 
maintained its independence against Dionysius of Syraense. De- 
stroyed by the Saracens, the city was restored by the Normans, 
and the Lombard colony introduced by Roger is said to have 
"m trace in the popular speech. ‘he bishopric dates from 

NICOTINE. See Tosacco. 

NIEBUHR, BARTHOLD Grore (1776-1831), the his- 
torian of ancient Rome, was the son of Karsten Niebuhr, 
noticed below, and was born at Copenhagen on August 
27, 1776. His family was of Hanoverian extraction. In 
his infancy his father removed to Meldorf in South 
Ditmarsh, where he had received a Government appoint- 
ment, and devoted his leisure to the instruction of his 
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son. From the earliest age young Niebuhr manifested 
extraordinary precocity, and especial interest in history 
and politics. From 1794 to 1796, being already a finished 
classical scholar and acquainted with several modern 
lauguages, he studied at the university of Kiel, applying 
himself to mathematics, logic, philosophy, and other studies 
previously neglected. He there formed the most important 
friendship of his life, that with Madame Hensler, the 
widowed daughter-in-law of one of the professors, and a 
woman of unusual strength of character, six years older 
than himself. He also made the acquaintance of her 
sister, Amelie Behrens, whom he subsequently married. 
After quitting the university he became private secretary 
to Count Schimmelmann, Danish minister of finance, but 
finding that the post did notallow him sufficient leisure 
for study, he quitted it for an appointment at the royal 
library. He shortly afterwards travelled in Great Britain, 
and spent a year at Edinburgh studying agriculture and 
physical science. His observations on England and 
Scotland, conveyed in letters to his betrothed, are exceed- 
ingly interesting ; but he failed to obtain that confidence in 
the capacity of an educated community for self-government 
which residence in a free country might have been expected 
to bestow, and which would have saved him much sorrow, 
and most of his errors in practical politics. He says, 
nevertheless, * my early residence in England gave me one 
important key to-Roman history. It is necessary to know 
civil life by personal observation in order to understand 
such states as those of antiquity. I never could have 
understood a number of things in the history of Rome 
without having observed England." He also acquired in 
Scotland a feeling for nature, in which he.had previously 
been remarkably deficient. In 1799 he returned to 
Denmark, where he was soon appointed assessor in the 
East India department of the Board of Trade, and secretary 
for the affairs of the Danish consulates in Barbary. In 
1800 he married and settled at Copenhagen. In 1804 he 
became chief director of the National Bank, but in 
September 1806, after negotiations which had extended 
over more than a year, quitted this for a similar appoint- 
ment in Prussia. The step was a false one as concerned 
his personal interests, and not highly creditable to his 
patriotism as a Danish subject; but it is not to be regretted, 
since, without the release from publie life which it ulti- 
mately occasioned, we should not have possessed his Roman 
History. 

He arrived in Prussia on the eve of the catastrophe of 
Jena, and shared to the full all the disasters and miseries 
which overwhelmed the monarchy. He accompanied the 
fugitive Government to Königsberg, where he rendered 
considerable service in the commissariat, and was after- 
wards still more useful as commissioner of the national 
debt, and by his opposition to ill-considered schemes of 
taxation. He was also for a short time Prussian minister 
in Holland, where he endeavoured without success to con- 
tracta loan. The extreme sensitiveness of his temperament, 
however, disqualified him for politics; he proved impractic- 
able in his relations with Hardenberg and other ministers, 
and in 1810 retired for a time from public life, accepting 
the more congenial appointment of royal historiographer 
and professor at the university of Berlin. He commenced 
his lectures with a course on the history of Rome. The 
enthusiastic reception these experienced filled him with 
delight. He recognized that he had found his vocation, 
and henceforth regarded the history of Rome from the 
earliest age to Augustus as the task of his life. The first 
two volumes, based upon his lectures, were published in 
1812, but attracted little attention at the time owing to 
the absorbing interest of political events. In 1813 
Niebuhr’s own attention was diverted from history by 
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the uprising of the German people against Napoleon ; he 
entered the landwehr, and ineffectually sought admission 
into the regular army. He edited for a short time a 
patriotic journal, Zhe Prussian Correspondent, joined the 
headquarters of the allied sovereigns, and witnessed the 
battle of Dautzen, and was subsequently employed in some 
minor negotiations. In 1815 he lost his father, whose life 
he subsequently wrote; and in July his beloved wife, 
whose health had long been declining, expired, enjoining 
him to finish his //istory. He next accepted the post of 
ambassador at Rome, which he probably thought would 
assist his historical labours, and departed to assume that 
office in July 1816. On his way he discovered in the 
cathedral library of Verona the long-lost Znstitutes of Gaius, 
afterwards edited by Savigny, to whom he communicated 
the discovery under the impression that he had found a 
portion of Ulpian. Before his departure for Rome he 
had married his wife's niece, an amiable young person, but 
inferior intellectually to his first wife, and almost equally 
delieate in constitution. Although devoted to him, she 
could in no way replace her predecessor. Nor was he 
happy in other respects. He disliked the Italians, and 
found himself unable to proceed as he wished with his 
History. These causes, acting upon a naturally querulous 
and despondent temper, produced a general dissatisfaction 
and discouragement which coloured all his views of human 
affairs, and deprived the world of the benefit that it might 
have received from the observations of one endowed with 
such profound insight and such noble sympathies. While 
his distrust made him ungenerous to those who were con- 
tending for a better order of things, his appreciation of the 
lessons of history withheld him equally from siding with 
the reactionary party. His position in his latter years 
was hence one of great isolation, not uncheered, however, 
by the sympathy of friends and disciples such as Savigny 
and Bunsen. During his residence in Rome he discovered 
and published fragments of Cicero and Livy, aided Cardinal 
Mai in his edition of Cicero De Republica, and shared in 
framing the plan of Bunsen and Platner’s great work on 
the topography of ancient Rome, to which he contributed 
several chapters. He also, on a journey home from Italy, 
deciphered in a palimpsest at St Gall the fragments of 
Flavius Merobaudes, a Roman poet of the 5th century. 
In 1823 he resigned the embassy and established himself 
at Bonn, where the remainder of his life was spent, with 
the exception of some visits to Berlin as councillor of state. 
He here rewrote and republished (1827-28) the first two 
volumes of his History, and composed a third volume, 
bringing the narrative down to the end of the First Punic 
War, which he did not himself entirely complete, but 
which, with the help of a fragment written in 1811, was 
edited after his death by Professor Classen. He also 
assisted in Bekker’s edition of the Byzantine historians, 
and delivered courses of lectures on ancient history, 
ethnography, and geography, and on the French Revolution, 
which were published from notes after his death. In 
February 1830 his house was burned down, but the greater 
part of his books and manuscripts were saved. The 
revolution of July in the same year was a terrible blow to 
him, and filled him with the most dismal anticipations of 
the future of Europe. He died on January 2, 1831, from 
3 chill taken in coming home from a news-room where he 
had been eagerly studying the trialof the ministers of 
Charles X. His wife survived him only nine days. He 
left several children by her; his first marriage had been 
childless. 


Niebuhr's great work counts among epoch-making histories both 
as marking an era in the study of its special subject, and for its 
momentous influence on the general conception of history. ‘‘ The 
main results," says Dr Schmitz, ''arrived at by the inquiries of 
Niebuhr, sueh as his views of the ancient population of Rome, 
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the origin of the plebs, the relation between the patricians and 
plebeians, the real nature of the ager publicus, and many other 
points of interest, have been acknowledged by all his successors." 
Other alleged discoveries, such as the construetion of early Roman 
history out of still earlier ballads, have not been equally fortunate ; 
but if every positive conclusion of Niebuhr's had been refuted, his 
claim to be eonsidered the first who dealt with the ancient history 
of Rome in a scientific spirit would remain unimpaired, and the new 
principles introduced by him into historical research would lose 
nothing of their importance. He suggested, though he did not 
elaborate, the theory of the myth, so potent an instrument for 
good and ill in modern historical criticism. He brought in infer- 
ence to supply the place of diseredited tradition, and showed the 
possibility of writing history in the absenee of original records. 
By his theory of the disputes between the patricians and 
plebeians arising from original differences of race he drew attention 
to the immense importance of ethnological distinctions, and con- 
tributed to the revival of these divergences as factors in modern 
history. More than all, perhaps, since his conception of ancient 
Roman story made laws and manners of more account than 
shadowy lawgivers, he undesignedly influenced history by popu- 
larizing that conception of it which lays stress on institutions, 
tendencies, and social traits to the neglect of individuals. History, 
so treated, always inclines to degenerate into mere disquisition ; and 
if Niebuhr were weighed in the scales of Livy it might be questioned 
whether he could even elaim to rank among historians. That his 
rank should be so high is a proof of the extension which the defini- 
tion of history has received in our day. An historian should beforo 
all things tell a story. Niebuhr is often engaged in proving that 
there is no story to tell The peculiar character of his work is 
incidentally expressed by himself. ‘‘That,” he says, '*which 
would be harmonious in a national and poetical historian would be 
out of tune in a work written more than eighteen hundred years 
later by a foreigner and a eritic. His task is to restore the ancient 
tradition." He is not, that is to say, an historian but an historical 
critic. It would therefore be unjust to try him by the standard 
of great artists in history like Gibbon, eminent iu narrative, in 
eharacter-painting, in historical grouping and light and shade. 
Mis intense admiration for Livy proves how greatly he himself 
valued such accomplishments, but he makes no attempt to emulate 
them. Such an endeavour could have had no place in the treat- 
ment of early Roman history according to the principle he had 
prescribed for himself; and it is perhaps fortunate for his fame that 
the pen dropped from his hand as he was slowly emerging from the 
regions of historic twilight into a clear day where the actions of 
statesmen and generals are no longer a matter of uncertainty, and 
only require to be interpreted by their motives. There are indeed 
in the latter pages of his history evidences of deep human syinpathy, 
and a capacity for viewing men and things in the concrete, as, 
for instance, in his treatment of Pyrrhus; but this tendeney is 
continually ehecked and controlled by his propensity to analytical 
criticism. Had his work been carried down, as he designed, to the 
period of Augustus, he would have given a masterly study of such 
episodes as the legislation of the Graechi, he would have thrown 
the clearest light on the constitutional questions between Cæsar 
and his adversaries, he would now and then have illuminated ihe 
character of a great man by a flash of inspiration ; but as a whole 
his history would have lacked life, colour, and movement. It must 
be added that, if his style is not precisely inelegant, even the refined 
literary skill of his English translators hag failed to render it 
attractive. Whence, then, is this history not merely valuable, but 
delightful? The answer must be from its freshness, its elation of 
real or supposed discovery, the impression it conveys of actual 
contact with a great body of new and unsuspected truth. We seem 
to be at once learning and unlearning ; we see many new things, 
and old things as we never saw them before. It isan intellectual 
emancipation, momentous for the world and the individual, even 
if particular conclusions should prove to be hasty, and particular 
details inaccurate, In this sense Niebuhr was justified in his proud 
assumption that ‘‘the discovery of no ancient historian would have 
taught the world so much as my work." His further prediction 
* that all that may hereafter come to light from ancient and 
uncorrupted sources will only tend to confirm or develop the 
principles I have advanced" has not received equal confirmation. 
The theory on which he laid so much stress of the derivation of 
aneient Roman history from popular ballads has been refuted by 
Sir George Lewis, and now finds little acceptance. The general 
sceptieism as to the eredibility of aneient history implied in his 
method went too far, and has been succeeded by a legitimate 
reaction fortified by such practical arguments as the recent 
archzologieal discoveries at Ilion and Mycen, and more lately at 
Samos, in the deserts of Moab, and even on the confines of Ethiopia. 
Writing, it is evident, was more ancient and more practised ; oral 
tradition was more disciplined (as might have been inferred from 
a memorable passage in Plato's Timeus); there was more even 
of a judicial and critical spirit in antiquity than was surmised 
by Niebuhr. The testimony of Xanthus to the Lydian origin of 
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the Etruscans, so summarily set aside by him, would now be con- 
sidered strong prima facie evidence. Yet, after every deduction, 
Dr Leonhard Schmitz, prefacing the English translation of the 
Roman History by Mommsen which has for readers of general culti- 
vation superseded Niebuhr, is able to say of the latter, ‘The 
main pillars of his grand structure are still unshaken.” The 
endowments which enabled him to achieve so much in the absence 
of so many of the historian's most essential gifts may be character- 
ized as learning, memory, sagacity, imagination. His erudition is 
marvellous for a man so much engaged in publie affairs, and the 
perfeet ease with which it is wielded is even more rare and admir- 
able. "This facility was greatly assisted by the prodigious memory 
which remembered things not only in themselves but in their 
relations to other things, and hence would often quite unexpectedly 
bring one circumstance to bear upon the interpretation of another. 
Niebuhr's sagacity is considerably overestimated when it is spoken 
of as ‘‘ divination”; this dangerous term, however, may be service- 
able in expressing his faculty for remote inference, and for detect- 
ing how much may be implied in a statement, an allusion, or an 
omission previously disregarded. It must be confessed that this 
faculty was sometimes perverted by a tendency to paradox, 
particularly observable in some of his minor speculations, such as 
his disquisitions on the dates of Quintus Curtius and Petronius. 
Imagination, nevertheless, was Niebuhr's most signal endowment,— 
not the historical imagination that reanimates actors departed from 
the world's theatre, but the critical imagination that makes past 
social conditions living and real. ln the pourtrayal of men 
Niebuhr's toueh is uncertain, but his treatment of institutions is 
an actual coutact. Everything becomes alive to him, and to the 
reader’s elation at finding himself thus apparently introduced to 
realities where he had looked only for abstractions must be ascribed 
much of the overwhelming influence and success of a work so 
deficient in the ordinary attractions of history. 

Niebuhr’s other works are interesting, but would not of them- 
selves have made a great reputation. The notes of his Bonn 
lectures on ancient history and geography disappointed expectation, 
but expectation had been pitched unreasonably high. They were 
not fiuished compositions, and could not be more than useful and 
suggestive commonplace books. <A detailed examination of their 
obiter dicta by the light of recent discovery and more exact research 
would be highly interesting. His lectures on the French Revolu- 
tion, delivered in 1825, though well worth hearing, were not worth 
publishing, especially as the editor cannot vouch fortheir verbal or 
even their substantial fidelity. The Aleine Schriften include many 
valuable essays. His letters form one of the most interesting 
collections of correspondence extant, alike for the multiplicity ot 
important subjects treated in them, and their revelation of the 
writer in all his strength and weakness. The luminous profundity 
of his remarks is frequently startling. Like Coleridge he seems to 
have an intuitive faculty for descending below the apparent surface 
of things, while he is no more successful than Coleridge in applying 
this gift to the appreciation of the practical problems of his own 
age. There is hardly another book from which it would be possible 
to select more entirely perverse and erroneous views respecting 
human society in generaljand more admirable observations on 
individual men and things. A selection of remarks and aphorisms, 
both from his correspondence and his historical writings, would be 
a compilation of great value. 

Niebuhr's personal character was in most respects exceedingly 
attractive. His heart was kind and his affections were strong ; he 
was magnanimous and disinterested, simple and honest. He had a 
kindling sympathy with everything lofty and generous, and framed 
his own conduct upon the highest principles. His chief defect was 
an over-sensitiveness leading to peevish and unreasonable behaviour 
in his private and official relations, to hasty and unbalanced judg- 
inents of persons and things that had given him annoyance, and to 
a despondency and discouragement which have frustrated the great 
good he might have effected a$ a critic of publie affairs from the 
point of view of alofty morality. His imagination sometimes 
usurps the functions of his judgment, and his sagacity is traversed 
by a vein of paradox. Iu this, as in many other features of his 
intellectual character, he strikingly resembles Bentley, but his 
moral constitution is totally dissimilar. 

The principal authority for Niebuhr's life is the Lebensnachrichten, prepared by 
Madame Hensler in 1838, and consisting mainly of correspondence linked by a 
brief biographical narrative. In the English translation by Miss Winkworth 
(1852) a great part of the correspondence is omitted, but the narrative is rendered 
more full, especially as concerns Niebuhr's participation in public affairs. 1t also 
contains interesting communtealions from Bnnsen and Professor Loebell, and 
select translations from the Kleine Schriften. The reminiscences of Francia 
Lieber (London, 1835) convey a pleasing view of Niebuhrs character, and 
preserve passages of his conversation when ambassador at Rome. The first 
edition of his Roman History was translated Into English by F. A. Walter (1827), 
but was immediately superseded by the translation of the second edition by 
Julius Hare and Connop Thirwall, completed by Dr William Smith and Dr 
Leonhard Schmitz (last edition, London, 1847-51). The History has been dis- 
eussed nnd criticized in a great number of publications, tho most important of 
whieh, perhaps, is Sir George Cornwall Lewis's Essay on the Credibility of the 


Early Roman History. The Lectures on Ancient History have been translated 
by Dr Sehinitz (London, 1852-53). (R. G.) 
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NIEBUHR, Karsten (1733-1815), Eastern traveller, 
was born at Lüdingworth, Lauenburg, on the southern 
border of Holstein, March 17, 1733, the son of a small 
farmer. He had little elementary education, and for several 
years of his youth had to do the work of a peasant. 
His bent was towards mathematics, and he managed 
to obtain some lessons in surveying. It was while he 
was working at this subject that one of his teachers, in 
1760, proposed to him to join the expedition which was 
being sent out by Frederick V. of Denmark for the 
scientific exploration of Egypt, Arabia, and Syria. To 
qualify himself for the work of surveyor and geographer, 
he studied hard at mathematics for a year and a half 
before the expedition set out, and also managed to acquire 
some knowledge of Arabic. The expedition sailed in 
January 1761, and, landing at Alexandria, ascended the 
Nile and devoted some time to an examination of the 
pyramids and of the hieroglyphic writings of Egypt. 
Proceeding to Suez, Niebuhr made a visit to Mount Sinai, 
and in October 1762 the expedition sailed from Suez to 
Jiddah, journeying thence overland to Mocha. Here in 
May 1763 the philologist of the expedition, Van Haven, 
died, and was followed shortly after by the naturalist 
Forskál San‘a, the capital of Yemen, was visited, but the 
remaining members of the expedition suffered so much 
from the climate or from the mode of life that they 
returned to Mocha. Niebulir seems to have saved his own 
life and restored his health by adopting the native habits 
as to dress and food. From Mocha the ship was taken 
to Bombay, the artist of the expedition dying on the 
passage, and the surgeon soon after landing. Niebuhr 
was now left alone, the only surviving member of the 
expedition. He stayed fourteen months at Bombay, and 
then returned home by Muscat, Bushire, Shiraz, and 
Persepolis, visited the ruins of Babylon, and thence went 
to Baghdad, Mosul, and Aleppo. After a visit to Cyprus 
he made a tour through Palestine, crossing Mount Taurus 
to Brussa, reaching Constantinople in February 1767, and 
Copenhagen in the following November. On his return 
Niebuhr at once set himself to the task of preparing the 
records of the expedition. His first volume, Beschreibung 
von Arabien, was published at Copenhagen in 1772, the 
Danish Government defraying the expenses of the abundant 
illustrations. This was followed in 1774-78 by other 
two volumes, Aeisebeschreibung von Arabien und anderen 
umliegenden Ländern. The fourth volume was not pub- 
lished till long after his death, in 1837, under the editor- 
ship of Niebuhr’s daughter. He also undertook the 
task of bringing out the work of his friend Forskal, the 
naturalist of the expedition, under the titles of Descriptiones 
Animalium, Flora Aigyptiaco-Arabica, and Icones Rerum 
Naturalium (Copenhagen, 1775-76). To a German 
periodical, the Deutsches Museum, Niebuhr contributed 
papers on the interior of Africa, the political and military 
condition of the Turkish empire, and other subjects. He 
married in 1773, and for some years held a post in the 
Danish military service which enabled him to reside at 
Copenhagen. In 1778, however, he accepted a position 
in the civil service of Holstein, and went to reside at 
Meldorf, where he died, April 26, 1815. 

Niebuhr was in no sense a genius nor even a man of many ` 
accomplishments, but he was one of the best scientific travellers 
that ever lived. He was well equipped for the particular service 
which he had to perform in connexion with the Eastern expedi- 
tion; above all, he was an accurate aud eareful observer, had the 
instinets of the scholar, was animated by a high moral purpose, 
and was rigorously conscientious and anxiously truthful in recording 
the results of his observation. His works have long been classical, 
and even now must be consulted by any one who desires to have 
the most trustworthy accounts, not only of the geography, but of 


the people, the antiquities, and the archeology of much of the 
district of Arabia which he traversed. His narratives are simple, 
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and he himself is kept almost entirely in the background. He was | produced at Byzantium or under Byzantine influence, 


a genuine peasant in many respeets to the end of his life, having 
many of the peasant's virtues as well as failings. 


Freneli and Dutch translations of hls narratives were published during his 
lifetime, and a eondensed English translation, by Robert Heron, of the first 
three volumes in Edinburgh, 1792. His distinguished son Barthold published a 
short Life at Kielin 1817; an English version was issued in 1838 in the Lives of 
Eminent Men, published by the Society for the Diffusion of Useful Knowledge. 


NIELLO (Italian form of Latin nigellum, diminutive 
of niger, “black”; late Greek, ueXavóv), a method of 
producing delicate and minute decoration on a polished 
metal surface by incised lines filled in with a black 
metallic amalgam. In some cases it is very difficult to 
distinguish niello from black enamel; but the black sub- 
stance differs from true enamel in being metallic, not 
vitreous. Our knowledge of the process and materials 
employed in niello-work is derived mainly from four 
writers, —Eraclius the Roman (a writer probably of the 11th 
century), Theophilus the monk, who wrote in the 12th or 
13th century,! and, in the 16th century, Ben. Cellini? and 
Giorgio Vasari? These, with the exception of Eraclius, 
whose account is slightly different, agree closely in their 
description of the process. The design was cut with a 
sharp graving tool on the smooth surface of the metal, 
which was usually silver, but occasionally gold or even 
bronze. An alloy was formed of two parts silver, one-third 
copper, and one-sixth lead ; to this mixture, while fluid in 
the crucible, powdered sulphur in excess was added ; and 
the brittle amalgam, when cold, was finely pounded, and 
sealed up in large quills for future use. A solution of 
borax to act as a flux was brushed over the metal 
plate and thoroughly worked into its incised lines. The 
powdered amalgam was then shaken out of the quills on 
to the plate, so as to completely cover all the engraved 
pattern. The plate was now carefully heated over a 
charcoal fire, fresh amalgam being added, as the powder 
fused, upon any defective places. When the powder had 
become thoroughly liquid, so as to fill all the lines, the 
plate was allowed to cool, and the whole surface was 
scraped, so as to remove the superfluous niello, leaving only 
what had sunk into and filled up the engraved pattern. 
Last of all the nielloed plate was very highly polished, 
till it presented the appearance of a smooth metal surface 
enriched with a delicate design in fine grey-black lines. 
This process was chiefly used for silver work, on account of 
the vivid contrast between the whiteness of the silver and 
the darkness of the niello. As the slightest scratch upon 
the metal received the niello, and became a distinct black 
line, ornament of the most minute and refined description 
could easily be produced. 

The earliest specimens of niello now existing belong to 
the Roman period. Two fine examples are in the British 
Museum. One is a bronze statuette of a Roman general, 
nearly 2 feet high, found at Barking Hall in Suffolk. 
The dress and armour have patterns partly inlaid in silver 
and partly in niello. The dark tint of the bronze rather 
prevents the niello from showing out distinctly. This 
statuette is apparently a work of the Ist century. The 
other example is not earlier than the 4th century. Itisa 
silver casket or lady’s toilet box, in which were found an 
ampulla and other small objects, enriched with niello- 
work.® 

From Roman times till the end of the 16th century the 
art of working in niello seems to have been constantly 
practised in some part at least of Europe, while in Russia 
and India it has survived down to the present day. From 
the 6th to the 12th century an enormous number of most 
massive and splendid works in the precious metals were 


1 Div. Art. Sched., iii. 27-29 (see Hendrie’s edition, 1847). 

2 Trattato dell’ Oreficeria. 3 Tre Arti del Disegno. 
4 See Soc. Ant. Vet. Mon., iv., pls. 11-15. 

5 See Visconti, Una Antica Argentaria, Rome, 1793. 


many of which were largely decorated with niello; the 
silver dome of the baldacchino over the high altar of S. 
Sophia was probably one of the most important of these. 
Niello is frequently mentioned in the inventories of the 
treasures belonging to the great basilicas of Rome and 
Byzantium. The Pala d'Oro at S. Mark’s, Venice, 10th 
century (see METAr-Wonk), owes much of its refined 
beauty to niello patterns in the borders, This art was 
also practised by Bernward, artist-bishop of Hildesheim 
(ob. 1023) ; a fine silver paten, decorated with figures in 
niello, attributed to his hand, still exists among the many 
rich treasures in the church of Hanover Palace. Other 
nielli, probably the work of the same bishop, are preserved 
in the cathedral of Hildesheim. In France too, judging 
both from existing specimens of ecclesiastical plate and 
many records preserved in church inventories, this mode of 
decoration must have been frequently applied all through 
the Middle Ages: especially fine examples once existed at 
Notre Dame, Paris, and at Cluny, where the columns of 
the sanctuary were covered with plates of silver in the 
llth century, each plate being richly ornamented with 
designs in niello. Among the early Teutonic and Celtic 
races, especially from the 8th to the 11th centuries, both 
in Britain and other countries, niello was frequently used 
to decorate the very beautiful personal ornaments of which 
so many specimens enrich the museums of Europe. 
The British Museum possesses a fine fibula of silver decor- 
ated with a simple pattern in niello and thin plates of 
repoussé gold. This, though very similar in design to 
many fibulz from Scandinavia and Britain, was found in a 
tomb at Kertch (Panticapzeum).® Several interesting gold 
rings of Saxon workmanship have been found at different 
times, on which the owner's name 
and ornamental patterns are formed 
in gold with a background of niello. 
One with the name of Ethelwulf, 
king of Wessex (836-838), is now 
in the British Museum (see figure). 4 
Another in the South Kensington @@ 
Museum has the name of Alhstan, t 

who was bishop of Sherborne from ES ES ie: IE 

823 to 867. The metal-workers of ES PEODGGUG rd 
Ireland, whose skill was quite un- XE E BN, 
rivalled, practised largely the art of — 7 —— ——— 
niello from the 10th to the 12th cen- Geld and Niello Ring. 

tury, and possibly even earlier. Fine croziers, shrines, 
fibula, and other objects of Irish workmanship, most skil- 
fully enriched with elaborate niello-work, exist in consider- 
ablenumbers. From the 13th to the 16th century but little 
niello-work appears to have been produced in England. Two 
specimens have been found, one at Matlask, Norfolk, and 
the other at Devizes, which from the character of the design 
appear to be English. They are both of gold, and seem 
to be the covering plates of small pendent reliquaries, 
about an inch long, dating about the end of the 15th 
century. One has a crucifix between St John the Baptist 
and a bishop; the other, that found at Devizes, has the 
two latter figures, but no crucifix.” It is, however, in 
Italy that the art of niello-work was brought to greatest 
perfection. During the whole medieval period it was 
much used to decorate church plate, silver altar-frontals, 
and thelike. The magnificent frontals of Pistoia cathedral 
and the Florence baptistery are notable instances of this.? 
During the 15th century, especially at Florence, the art of 
niello-work was practised by almost all the great artist- 


9 See Antiquities of Kertch, pl. v. 

7 See Proc. Norfolk Archao. Soc., iii. p. 97. 

8 See METAL-WORE ; and Gori, Thesaurus Veterum Diptychorum, 
vol. iii., Florence, 1759. 
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goldsmiths of that period. Apart from the beauty of the 
works they produced, this art had a special importance and 
interest from its having led the way to the invention of 
printing from engravings on metal plates. For the 
description of how this happened see ENGRAVING, vol. viii. 
p. 439. Vasari’s account of this invention, given in his 
lives of Pollajuolo and Maso Finiguerra (Vite dei Pittori e 
Scultort), is very interesting, but he is probably wrong in 
asserting that Maso was the first worker in niello who 
took proofs or impressions of his plates. The most 
important work of this sort by Maso Finiguerra, described 
atlength by Vasari, still exists in the Opera del Duomo 
at Florence. It is à pax with a very rich and delicate 
niello picture of the coronation of the virgin; the composi- 
tion is very full and the work almost microscopic in 
minuteness; it was made in 1453. Impressions from it 
are preserved in the British Museum, the Louvre, and 
other collections. Among the many great Italian artists 
who were also niellists occur the names of Brunelleschi, 
Ant. Pollajuolo, Baccio Baldini, Francia, Pellegrino da 
Cesena, Cellini, Caradosso, and Foppa. Some fine speci- 
mens signed by Francia are preserved in the Bargello at 
Florence. The British Museum,’ the Louvre, the Berlin 
Museum, and the royal gallery of Vienna are especially 
rich both in nielli and in sulphur and paper impressions. 
The British Museum also possesses the finest existing 
example of 15th-century German niello. It is a silver 
beaker, covered with graceful scroll-work, forming medal- 
lions, in which are figures of cupids employed in various 
occupations ;! it is a very remarkable piece of silver-work, 
both for design and beauty of execution. The art of 
niello-work is still practised with considerable skill both in 
Russia and in various parts of India. The “ bidri work,” 
so called from Bedar in Hyderabad, is a variety of niello, 
in which the pattern shows as silver on a niello ground. 
The modern revival of the art in Paris has been hitherto 
very unsuccessful. 

Literature.—The Archeological Journal (vol. xix. p. 323) has 
an excellent monograph on the subject, see also vol. xii. p. 79 
and vol. iv. p. 247; Archxologia, vol. xxxi. p. 404; Merrifield, 
Ancient Practice of Painting, vol. 1., 1849 (gives MSS. of Eraclius 
and other early writers); Catalogue of Museum of Royal Irish 
Academy; Les Nielles à la Cath. d Aix-la-Chapelle, Paris, 1859; 
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Scultura (ii. p. 168, Prato, 1823) and Storia della Caleograjia, 
(Prato, 1831); Lanzi, Storia Pittorica, ep. i. sec. iii., 1809; Baldi- 
nucci, Professori del Disegno (1681-1728) and L’ Arte di Intagliare 
in Rame (1686); Zani, Origine dell Incisione in Rame, 1802; 
Labarte, Arts of the Middle Ages, 1855; Texier, Dictionnaire de 
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Annahme, &e., Leipsic, 1841; and Lessing, Collectaneen zur Litter- 
atur (vol. xii. art. ** Niellum "). (J. H. M.) 

NIEMCEWICZ, Jurian Ursin (1757-1841), was born 
in 1757 in Lithuania. In the earlier part of his life he 
acted as adjutant to Kosciusko, was taken prisoner with him 
at the fatal battle of Maciejowice (1794), and shared his 
captivity at St Petersburg. On his release he travelled 
for some time in America, where he married. He died 
as an emigrant at Paris in 1841. 

Niemcewicz tried many styles of composition. He 
wrote comedies (one of whieh, The Return of the Deputy, 
enjoyed a great reputation), tragedies, and a novel, John 
of Tenczyn, in the style of Scott, which gives a vigorous 
picture of old Polish days. He was also the author of 
a History of the Reign of Sigismund III. Perhaps, how- 
ever, he is now best remembered by his Historical Songs, 
a series of lyrical compositions in which the chief heroes of 


1 It is well illustrated in Shaw’s Dresses and Decorations of the 
Middle Ages, vol. ii., 1858. 
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Polish history are introduced. The poet dwells with delight 
upon the golden age of Sigismund L, and the reigns of 
Stephen Bathori and Sobieski. With the last of these, as 
with the fall of Polish grandeur, the collection closes, one 
piece only being added by way of supplement, entitled ** The 
Funeral of Prince Joseph Poniatowski,” the marshal of 
Napoleon, drowned in the Elster in 1813 after the battle of 
Leipsic. Niemcewicz also translated a great deal from the 
English, among other poems Pope’s Rape of the Lock and 
Gray’s Elegy. His reputation has somewhat waned since 
his death. He has been eclipsed in modern times by 
the genius of Mickiewicz, to say nothing of Slowacki and 
Krasinski, all poets of much greater calibre. Perhaps 
some of the enthusiasm which his writings once kindled 
may have been due to his being a patriot and a man of 
action during the death-struggles of his unfortunate 
conntry. 

NIEPCE, Joseru NicÉPuonE (1765-1833), one of the 
inventors of photography, was born at Chálon-sur-Saóne 
on March 7, 1765. His father, a “conseiller du roi,” was 
in good circumstances, and young Niepce, who was of a 
meditative and poetical temperament, showed no eagerness 
to choose a profession. In 1792, however, he entered the 
army as a sub-lieutenant, and in the following year he 
saw active service in Italy.  Ill-health and failing eyesight 
compelled him to resign his commission before he had 
risen above the rank of lieutenant; but in 1795 he was 
nominated f* administrateur" of the district of Nice, and 
he held the post until 1801. Returning in that year to 
his birthplace, he gave himself along with his brother to 
mechanical and chemical researches; and in 1811 he 
directed his attention to the rising art of lithography. In 
1813 the idea of obtaining sun pictures first suggested 
itself to him in this connexion; the history of the subse- 
quent development of the conception will be found under 
DAGUERRE (vol vi p. 761) and PHotocrapny.  Niepce 
died at Gras, his property near Chalon, on July 3, 1833. 
A nephew, Claude Félix Abel Niepee de Saint-Victor 
(1805-1870), served with destinction in the army, and 
also made important contributions towards the advance- 
ment of the art of photography (actinescence) ; he pub- 
lished Recherches photographiques (Paris, 1855) and Traité 
pratique de gravure héliographique (Paris, 1866). 

NIEVRE, a central department of France, formed out 
of the old province of Nivernais with a small portion of 
the Orléanais, lies between 46° 40’ and 47° 35’ N. lat. and 
between 2° 50’ and 4° 12’ E. long., and is bounded N.W. 
by. Loiret, N. by Yonne, N.E. by Côte d'Or, E. and S.E. 
by Saóne-et-Loire, S. W. and W. by Allier, and W. by Cher. 
It belongs partly to the basin of the Loire, partly to that 
of the Seine. "Towards the west its limits are marked by 
the Allier-Loire valley,—the Loire striking across the south- 
west corner of the department by Decize and Nevers 
and then continuing the line of its great affluent the Allier 
northwards by Fourchambault, La Charitó, Pouilly, and 
Cosne. Secondary feeders of the Loire are the Nièvre, which 
gives its name to the department, and the Aron, whose valley 
is traversed by the Nivernais Canal The Jargest Seine 
tributary in Nièvre is the Yonne, which rises in the south- 
east, passes by Clamecy, and carries along with it the 
northern part of the Nivernais Canal. The Cure, the 
principal affluent of the Yonne (with which, however, it 
does not unite till after it has left the department), 
is the outlet of a lake, Lac des Settons, which serves 
as a reservoir for the practical regulation of the river. 
The watershed between the two river systems runs, like 
the general slope of the department, from south-east to 
north-west,—the highest summits belonging to the Morvan, 
an uplift of granite, porphyry, and gneiss, which extends 
into Saône-et-Loire, Côte d'Or, and Yonne. Here stands 
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Mount Préneley (2790 feet), the highest point in Niévre ; 
and 7 or 8 miles north-north-west, at an altitude of nearly 
2000 feet, is Cháteau-Chinon, the highest town in the 
department. The lowest level in the department is 443 
feet, at the exit of the Loire. Nièvre is divided by the 
line of the canal into two distinct geological districts: to 
the east the old crystalline rocks of the Morvan, to the 
west the Jurassic limestones. Both are partly covered by 
extensive stretches of woodland. Morvan (‘“ Black Forest ") 
is one of the most picturesque portions of France ; and the 
western district, known as the * Bon Pays,” is one of its 
finest pastoral areas, terminating towards the Loire in 
hills generally clad with vines. Owing to its greater eleva- 
tion and the retention of the rain-water on its hard surface 
in the shape of ponds and streams, Morvan shows a mean 
temperature 6° Fahr. lower than that of the western district, 
which, in the valley of the Loire, is almost identical with 
that of Paris (52° Fahr.) At Nevers the annual rainfall 
amounts to only 18 inches; but in Morvan it is about 


three times as great. 

The area of the department is 2631 square miles, one-half being 
arable land, a third woods, and a tenth pasture, while 42 square 
miles are occupied by vines. The live stock numbers 20,000 horses 
(mainly of Morvan breed, small but hardy and strong), 500 mules, 
7000 asses, 146,100 cattle (generally of Nivernais-Charolais breeds), 
210,000 sheep, 70,000 swine, 5700 goats; and there are 18,600 bee- 
hives. In 1880 the department produced 2,984,000 bushels of 
wheat, and about the same quantity of oats; barley, 1,122,000 
bushels; rye, 521,000; buckwheat, 211,000; 
besides beetroot (86,108 tons), pulse, maize, hemp, colza, fruits. 
The vintage of 1881 yielded 5,304,816 gallons of wine,—the best 
being the white wines of Pouilly, a locality which besides sends 
a great quantity of its grapes to Paris for table use. The Niévre 
forests, consisting of oak, beech, hornbeam, and elm, supply about 
three-fifths of the firewood required for the Parisian market. 
The coal-tield of Decize, with its seven seams making a total 
thickness of 40 feet, yielded 200,000 tons in 1882. Fine build- 
ing stone, a little white marble, sandstone, millstones, granite, 
and kaolinie sands are all worked in the department. The best- 
known mineral springs are those of Pougues and St Honoré,— 
the former chalybeate and the latter sulphurous, as at Eaux 
Bonnes in the Pyrenees. Of the iron-works for which Niévre is 
famous, the most important are those of FoURCHAMBAULT (q4.v.), 
employing more than 2000 workmen, aud manufacturing into 
bridges, building frames, rails, wheels, &c., the product of 40,000 
tons of ore. At Imphy the staple is rails and Bessemer steel. The 
Government works of La Chaussade at Guérigny employ 1300 
workmen, and make armour-plates and the materials required 
in iron shipbuilding; wood charcoal is used, which explains the 
selection for this industry of a department so well supplied with 
timber. "There are besides iu the department minor foundries and 
forges, manufaetories of agricultural implements and hardware, 
potteries, tile-works, chemical works, paper-mills, and wool-mills, as 
well as numerous tanneries, breweries, and oil works (eolza, poppy, 
and hemp). In the Morvan district a large part of the population 
is engaged in the timber industry; tho logs carried down by the 
streams to Clamecy are then collected into rafts or put into boats. 
Besides firewood and charcoal Nièvre exports cattle; but it has to 
import cereals. A great deal of the traftic is by water: the canal 
along the left bank of the Loire runs through the department for 
38 miles, and the Nivernais Canal (from Deeize to Clamecy and so 
to the Yonne) for 47 miles. The total length of the railways is 145 
miles. The population of the department was 347,576 in 1881. 
Niévre is divided into 4 arrondissements, 25 cantons, 313 com- 
munes. It forms the diocese of Nevers, and part of the districts 
dependent on the corps d'arméo and the court of appeal of Bourges. 
The chief towns of the arrondissements are Nevers, Château 
Chinon (2618 inhabitants), Clameey (5536), and Cosne (7401). Other 
places of note are La Charité (4826), with an old church of the order 
of Cluny; Decize (4927), with an old church and interesting ruins; 
and St Pierre le Moutier (3080), having an old Cluniac monastery. 

NIEZHIN, Niesry, or NYEZHIN, a district town of 
Russia, situated in the government of Tchernigoff, 50 miles 
south-east of that town, on the railway between Kursk and 
Kieff. The old town is built on the left bank of the (canal- 
ized) river Oster, and its suburbs, Novoye Myesto and 
Magherki, on the right. It has an old cathedral, two Greek 
churches, one Catholic church, a synagogue, and two monas- 
teries. The high school (lyceum of Bezborodko) formerly 


had 200 students, but now only from 30 to 40, since its 
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transformation into a philological institute. The 23,000 
inhabitants are mostly Little Russians and Jews (about 
3000) ; there are also some 400 Greeks, descendants of 
those who immigrated in the 17th century, at the invita- 
tion of Bogdan Khmelnitski, and have since then consti- 
tuted a privileged trading corporation. About 7000 of 
the population of Niezhin are engaged in agriculture, in 
market gardening, and especially in the cultivation and 
preparation of tobacco. Cast-iron wares and agricultural 
implements are manufactured, but not extensively ; candle- 
making and tanning are also carried on. In the district 
there are several distilleries, producing about 160,000 
gallons of wine-spirit. The commerce of Niezhin, which 
formerly was very prosperous, has fallen off since the 
opening of the Black Sea ports. Its merchants, however, 
especially the Greeks, still carry on an active trade in 
tobacco, which is exported from Niezhin to the amount of 
nearly 200,000 cwts., in all kinds of manufactured wares, 
in cattle, in wine-spirit, and also in preserved fruits and 
vegetables, which are a kind of specialty with the citizens. 

The date of the foundation of Niezhin is unknown, but Unyezh, 
which is supposed to have been its former name, is mentioned 
as early as 1147. At that time it belonged to the principality 
of Tehernigoff; afterwards it fell under the rule of Poland. It 
was ceded to Russia about 1500, but became again a Polish pos- 
session after the treaty of Deulin. In 1649, after the revolt of 
Little Russia and its liberatiou from the Polish rule, Niezhin 
was the chief town of one of the most important Cossack regiments. 
It was annexed to Russia in 1664. In the 18th century it was 2 
flourishing commercial city, owing to its situation on the highways 
from Kiet! to Moscow and from "Tehernigoff to Poltava, and to the 
Greek merchants who kept up commercial relations with Turkey, 
Italy, and Austria. 

NIGERB, one of the most famous of African rivers, has 
its headwaters on the north side of the mountains (known 
as Kong Mountains and by various other local names) 
which run parallel with the coast of Upper Guinea and 
Sierra Leone at a distance of about 200 miles, flows north- 
eastward as far as 17° 30' N. lat. and the meridian of 
Greenwich, and then turning south-eastward reaches the 
Gulf of Guinea after a total course of about 2600 miles. 
The main stream bears in different districts a great variety 
of names—Joliba (Dholiba or Dialiba), Kworra (Quorra), 
Mayo, Kaki"n ruwa, &c.; and the same is true of the 
great eastern confluent the Benue, Shary or Tchadda.! 
(For other synonyms see Baikie, Narr. of an Expl. Voyage, 
p. 426.) It will be convenient to retain the established 
European name for the whole river system, and to call the 
main stream the Kworra and the confluent the Benue. 

Of the many headwaters which go to form the upper 
Kworra, the Tamincono, Falico, and Tembi are the most 
important ; and, as the largest of these, the Tembi, rises in 
the Loma Mountains in 8° 36' N. lat. and 10° 33’ W. long., 
this may be considered the true position of the long-sought 
source of the Niger. The Falico rises in 8° 45' N. lat. 
and 10° 25' W. long.; the Tamincono, of much less 
significance, about 60 miles farther north. A narrow 
watershed separates these headstreams from the head- 
streams of the Rokelle, which flows west through Sierra 
Leone. At Farannah (now destroyed), in 10° N. lat., the 
river is about 100 yards wide, and taking its Mandingo 
name of Joliba (or Great River) bends eastwards. From 
the source of the Tembi to Kuruassa, where Caillié crossed 
in June 1825, and found it 9 feet deep, the course of the 
river (nearly 300 miles) has not been followed by any 
European ; but the general character of the next 60 or 70 
miles, down to Bora, is known because Cailliés route 
skirted the eastern bank. Below that point there is 
another unexplored stretch. At Bammako, after the junc- 
tion of the Milo, the Bafing or Bafi (Black River), the Fan- 


1 These last two names really belong to another river which dis- 
charges into Lake Chad, Tehad, or Tsad. 
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dube, &c., the depth is 6 feet, with a breadth of 1300 feet. 
About 7 or 8 miles farther down the Sotuba rocks mark the 
end of what may be regarded as the upper Kworra. Even 
in this section the stream is probably navigable in small 
boats all the way from the union of the headstreams to 
Sotuba. From Bammako begins a more rapid deflexion 
towards the east, and it is not till the Mahel Balevel, 
a very important tributary, joins in that a more directly 
northward direction is resumed. For several hundred 
miles below this confluence the Kworra shows a great 
tendency to split into different channels, often enclosing 
extensive tracts of country in their meshes, and turning 
whole provinces into a perfect labyrinth of creeks, back- 
waters, and lagoons. Kabara, the port of Timbuktu, is 
situated on one of the secondary branches; but the main 
channel, at no great distance, is about a mile across, At 
times the river rises so that boats can approach the walls of 
the city proper; and in 1640 an exceptional inundation 
turned the central and lowest quarter into a lake. The 
swamps and side-creeks continue to the east of Timbuktu, 
and, though at Bamba (130 miles) the river is shut in by 
steep banks and narrows to 600 or 700 yards, it again 
spreads out for some distance farther down. At Tahont 
"n eggish (Entrance Rock), however, a great change is 
observed, the banks beginning to be rocky and the 
channel definite; and at Tosaye the width is reduced 
to not more than 150 yards, and the depth is enor- 
mously increased. At Burrum the valley again widens 
out to about 3 miles, and tracts of level ground, swamps, or 
sandy downs skirt the river on both sides. A ledge of 
rocks runs right across the stream at Tazori; about 1500 
yards below a passage 1s forced between two masses 30 or 
40 feet high ; and at Tiborawen there is a very labyrinth 
of rapids and divided creeks. In the neighbourhood of 
Birni the hills close in so as to form a kind of defile, but 
at Say the Kworra is again a noble stream about 700 
yards in breadth, with rocky banks 20 to 30 feet high on 
the one side and a comparatively flat country on the other. 
Between Say (Barth’s southmost point) and Gompa (Flegel's 
northmost) the distance of 60 or 70 miles is practically 
unknown, and forms the only complete break in the 
delineation of the river from Dammako. At Gompa lies 
the mouth of the Gubbi"n Gundi, a left hand tributary 
which brings down the waters of the Mayo (Mao) Kebbi 
or river of Sokoto, the Mayo Ranco, the Gubbi n Rimi, and 
other streams from the north-east and south. Between 
Yauri (100 miles farther down) and Bussa or Bussan (60 
miles) the Kworra is often interrupted by rocks and islands, 
and below Bussa, where Park lost his life, these obstructions 
increase so that a distance of 10 or 12 miles cannot be 
passed by canoes, at least in November. The islands 
are occupied by considerable villages. Just where the 
direction of the course turns eastward, a curious rock, 
Mount Ketsa (Kesa or Kisey of Lander), rises in mid 
channel to a height of 300 feet. At Rabba (130 miles 
below Bussa) the width of the stream is about 2 miles, 
and opposite the town lies the low and populous island of 
Zagozhi. About 60 miles farther down is the mouth of 
the left hand tributary the Kadina, which passes near the 
important town of Bida (Crowther, 1857). 

In 7^ 50' N. lat. and 6° 45’ E. long., the Kworra is joined 
by the Benue or Binue (“ Mother of Waters” in the Batta 
tongue). This magnificent confluent rises in Adamaua a 
little to the north of Ngaundere (Ngamdere of the Houssas), 
about 7° 10' N. lat. and 13° 20’ E. long., at a height of 
between 3000 and 5000 feet above the sea, and in the 
early part of its course it is separated by a narrow water- 
parting from the headstreams of the Logone or Serbewel, 
which probably flows eastward to Lake Chad. For the 
first 100 miles of its course it remains a rocky mountain 
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stream, but after the junction (at about 800 feet above the 
sea) of the Mayo Kebbi (itself probably navigable to Dawa 
in the Tuburi country, and there possibly forming a 
bifurcation between the basins of the Niger and Lake 
Tchad) it takes a western direction and becomes navigable 
for boats drawing 4 feet of water. For some 40 miles 
below Ribago (Rebom)—the farthest point reached by 
exploration upward—the Benue has an average width of 
180 to 200 yards, and flows with a strong steady current, 
although a broad strip of country on each side is swampy 
or submerged. Below the junction of the Faro the width 
increases to 1000 or 1500 yards, and, though it narrows at 
the somewhat dangerous rapids of Rumde Gilla to 150 or 
180, it soon expands again. It flows onwards with com- 
paratively unobstructed current through a beautiful 
country, its valley marked out for the most part by 
ranges of hills, and its banks diversified with forests, 
villages, and cultivated tracts. (See Crowther in Proc. 
toy. Geog. Soc., 1877; Hutchinson, Zbód., 1880; Flegel 
in Petermann’s Mitth., 1880.) 

At their confluence the Kworra is about 2 mile broad 
and the Benue rather more than a mile. The united 
stream is like a lake about 2 miles in width, dotted 
with islands and sandbanks ; and the peninsula at the 
junction is low, swampy, and intersected by numerous 
channels. From this point the course of the Niger is 
well known. As far south as Iddah or Idah, a town 
on the east bank, it rushes through a deep valley cut 
between the hills, the sandstone cliffs at some places 
rising 150 feet high. Between Iddah and Onitsha 
(destroyed by British gunboats in 1879), 80 miles, the 
banks are lower and the country flatter, and to the south 
of Onitsha the whole land is laid under water during the 
annual floods. From this point, consequently, may be said 
to begin the great delta of the Niger, which, extending 
along the coast for about 120 miles, and 140 or 150 
miles inland, forms one of the most remarkable of all the 
swampy regions of Africa. "The river soon breaks up into 
an intricate network of channels, dividing and subdividing, 
and intererossing not only with each other but with the 
branches of other streams that drain the neighbouring 
coast, so that it is practically impossible to say where the 
Niger delta ends and another river system begins. West- 
wards the anastomosis probably extends to the lagoons at 
Lagos, and eastwards to the Old Calabar or Cross River. 
Hitherto the channel almost regularly followed is the Rio 
Nun, a direct continuation of the line of the undivided 
river. From the sea the only indication of a river mouth 
is a break in the dark green mangroves which here 
universally fringe the coast. The crossing of the bar 
requires considerable care, and at ebb tide the outward 
current runs 54 knots per hour. For the first 20 miles (or 
as far as Sunday Island, the limit of the sea tide in the 
dry season), dense lines of mangroves 40, 50, or 60 feet in 
height shut in the channel, so that nothing is visible save 
a narrow strip of sky overhead ; then palm and other trees 
begin to appear, and the widening river has regular banks ; 
and before long little villages and plantations of plantains 
and sugar-cane show that even in this region of miasma 
and mud human beings find means to exist. 

As the Kworra and the Benue have quite different gathering 
grounds they are not in flood at the same time. The ad Kworra 
rises in June as the result of the tropical rains, and decreases in 
December, its breadth at Turella expanding from between 2000 


and 2500 feet to not less than 14 miles. The middle Kworra, how- 
ever, reaches its maximum near Timbuktu only in January; in 


- February and March it sinks slowly above the narrows of Tinsherifen 


(Tosaye), and more rapidly below them, the level being kept up by 
supplies from backwaters and lakes; and by April there is a decrease 
of about 5 feet. In August the channel near Timbuktu is again 
navigable owing to rain in the Wangara highlands. The Benue 
reaches its greatest height in August or September, begins to fall 
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in October, falls rapidly in November, and slowly in the next three 
months, and reaches its lowest in March and April, when it is ford- 
able in many places, has no perceptible flow, and at the confluence 
begins to be covered with the water-wecd Pistia Stratiotes. The 
flood rises with great rapidity, and reaches 50, 60, or even 75 feet 
above the low-watermark. The two confluents being so unlike, the 
united Niger differs from each under the influence of the other. 
Here the river is at its lowest in April and May; in June it is sub- 
ject to great fluctuations; about the middle of August it usually 

egius to rise; and its maximum is reached in September. In 
October it sinks, often rapidly. A slight rise in January, known 
as the yangbe, is occasioned by water from the Kworra. Between 
high and low water-mark the difference is as much as 35 feet. 

As a highway of commerce the Niger has been little used, trad- 
ing steamers having mainly confined their operations to the river 
below the confluence. But since 1857 the area of supply has been 
considerably extended, the quantity of goods (chiefly oil and shea 
butter) collected has greatly increased, and steamers five or six 
times the size of the vessels formerly used have been introduced. 
The delta region has become more populous, and trading posts more 
frequent. The Church Missionary Society, which, except the British 
Government, has done more than any other agency for opeuing 
up the lower Niger, has stations at four places on the coast, at 
Osamare (120 miles inland), Onitsha (20 miles farther), Lokoja (90 
miles) Kipo Hill, Egan (90 miles), Shonga (94 miles farther, and 
only 12 or 15 short of Rabba). Lokoja is near the site of the 
experimental farm maintained by the Government for some years 
from 1841. 

Pliny mentions a river Nigris of the same nature with the Nile 
separating Afriea and Ethiopia, and forming the boundary of 
Gietulia; and itis not improbable that this is, in fact, the same 
with the modern Niger. In Ptolemy, too, appears along with Gir 
a certain Nigir (Ní»yeip) as one of the largest rivers of the interior ; 
but so vague is his description that, while D'Anville and Leake 
strongly maintain that this, also, is the Niger, Walekenaer and 
Vivien St Martin insist on the negative view, and Mr Bunbury is 
almost inclined to follow them. When the Arabian geographers 
became acquainted with the river near Timbuktu they called itthe 
Nile of the Negroes, and down to the present century European 
authorities (such as Jackson in his Empire of Morocco, 1800) fought 
zealously for the identity of this Nile with the river of Egypt. 

The following dates show the progressive exploration of the river. 
1788. Formation of the African Association in England. 1795. 
Mungo Park (African Association) saw the Niger near Sego 
''glittering in the morning sun as broad as the Thames at West- 
minster, and flowing slowly to the eastward.” In this first 
expedition he went down the river as far as Sella and up 
as far as Bammako; in his second he sailed down to Bussa, where 
he was drowned. Park adopted the opinion that the Niger 
and the Congo were one. Major Veddie’s expedition to the Niger, 
and Tuckey's expedition to the Congo, threw no light on the 
relation of the rivers. 1802, Reichard, a German, suggested that 
the Rio Formoso was the mouth of the Niger. 1822. Laing learned 
that the sources of the Niger lay not far from Sulima. 1826. 
Caillié sailed down the river from Jenne to the port of Timbuktu. 
Clapperton and Richard Lander visited Bussa. 1830. Richard 
and John Lander passed down from Yauri to the mouth of the Rio 
Nun, thus settling the doubt as to the outlet of the river. 1832. 
Macgregor Laird established the African Steamship Company, and 
Richard Lander and Oldfield (as members of its first expedition) 
ascended the Niger to Rabba and the Benue (or, as it was then 
called, the Shary or Tchadda) as far as Dagbo (80 miles). 1840. 
Consul Beecroft ascended beyond Rabba in the ** Ethiope." 1841. 
An expedition, consisting of three steamers of the royal navy, 
under Captain (afterwards Admiral) H. D. Trotter, went up to Egga 
(Egam), but was forced to return owing to sickness and mortality. 
1851. Barth crossed the Benue at the junction of the Faro, and 
conjectured it to be the upper part of the Tchadda. 1854. Barth 
sailed down from Saraiyamo to Kabara (port of Timbuktu), and 
then skirted the left bank to Bornu and the right thence to 
Say. The ''Pleiad" expedition (Baikie, Crowther, D. J. May) 
advanced up the Benue 400 miles to Dulti orJin. 1857-59. Expe- 
dition (Baikie, Glover, &c.) up to Bussa; steamer ‘‘ Dayspring” 
wrecked on a rock above Rabba. Mission stations founded at 
Onitsha, Gbebe, and Rabba. 1864. Crowther made bishop of the 
Niger. 1877. Rev. Henry Johnson journeyed up the river to 
Bida. 1879. ‘‘ Henry Venn,” steamer (Ashkroft, Kirk, Flegel), 
passed up the Benue to Gurua (145 miles beyond Jin), and her 
boats 8 miles farther to Rebom or Ribago. Zweifel and Monstier, 
sent out by M. Verminck, a Marseilles merchant, discovered the 
sources of the Falico, &e. 1880-81. Flegel went up from Rabba 
to Gompa. 


Besldes the reports of expeditions published by Laird and Oldfield, Allen, 
Balkie, Crowther, &c., see Barth's Travels, vols. iv. and v., and his paper in 
Z. für altg. Erdkunde, Berlin, 1863; Cole, Life on the Niger; Crowther, The 
Gospel on the Niger; The Church Missionary Intelligencer; Mittheilungen der 
Afrikan. Ges. in Deutschland, 1882 and 1883; and Hutchinson's paper in Jour. of 
Soc. of Arts, 1880. (GL A. W.) 
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NIGER, C. Pescexxius, governor of Syria under the 
emperor Commodus, and one of the rivals of Septimius 
Severus for the succession after the murder of Pertinax, 
belonged to an Aquinum family of equestrian rank, and 
owed his promotion to the Syrian command not only to 
the interest of Narcissus, the favourite of Commodus, but 
also to his known merits as a soldier. He was saluted 
emperor by the troops at Antioch as soon as the death of 
Fertinax became known, in the spring of 193 A.D., but he 
unaccountably delayed marching on Rome until he learned 
that Severus had assumed the offensive. He now strongly 
garrisoned Byzantium as well as the principal towns of 
Asia Minor, but after his legate Æmilianus had been 
defeated and slain near Cyzicus he himsélf was driven from 
Nicæa and decisively routed, with great slaughter, in the 
neighbourhood of the Cilician Gates. Having failed in 
an effort to escape towards the Euphrates, he was brought 
back and put to death in 194. 

NIGHTINGALE (Anglo-Saxon, JYiAfegale, literally 
“singer of the night”), the bird justly celebrated beyond 
all others by European writers for the admirable vocal 
powers which, during some weeks after its return from its 
winter-quarters in the south, it exercises at all hours of the 
day and night. The song itself is indescribable, though 
several attempts, from the time of Aristophanes to the 
present, have been made to express in syllables the sound 
of its many notes; and its effects on those that hear it 
depend so much on their personal disposition as to be as 
varied as are its tones. To some they suggest melancholy ; 
and many poets have descanted on the bird (which they 
nearly always make of the feminine gender) leaning its 
breast against a thorn and pouring forth its melody in 
anguish. It is accordingly to be observed that the cock 
alone sings, and that there is no reason to suppose that the 
cause and intent of his song, unsurpassed though it be, 
differ in any respect from those of other birds’ songs (see 
Birps, vol. iii. p. 770). Sadness, therefore, is certainly 
the last impelling sentiment that can be properly assigned 
in this case. In great contrast to the Nightingale’s pre- 
eminent voice is the inconspicuous coloration of its 
plumage, which is alike in both sexes, and is of a reddish- 
brown above and dull greyish-white beneath, the breast 
being rather darker, and the rufous tail shewing the only 
bright tint. The range of this bird in Europe has already 
been so fully described (Brnps, vol. iii. p. 756, 757) as to 
render a further account of it needless. The Nightingale 
reaches its English home about the middle of April! the 
males (as is usual among migratory birds) arriving some 
days before the females ; and, often stopping on their way, 
letting their song be heard in places they do not habitually 
frequent, pass to their proper breeding-quarters. At this 
time they run very great danger from birdcatchers, for 
their capture is effected with facility, and it is painful to 
add that of those then caught nine-tenths are said to die 
within a month. Fortunately for the specics, it receives 
great protection from the practice of game-preserving, which 
guards from intrusion so many of the localities it affects, 
and there is probably no country in which the Nightingale 
breeds more abundantly and in greater security than in 
England. .On the cocks being joined by their partners, 
the work for which the long and hazardous journey of both 
has been undertaken is speedily begun, and before long 
the nest is completed. This is of a rather uncommon 
kind, being placed on or near the ground, the outworks 


! Poets and novelists are apt to command at will the song of this 
bird, irrespective of season. If the appearance of truth is to be 
regarded, it is dangerous to introduce a Nightingale as singing in 
England before the 15th of April or after the 15th of June. The 
** Early Nightingale " of newspaper paragraphs is generally a Song- 
Thrush. 
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consisting chiefly of a great number of dead leaves 
ingeniously applied together so that the plane of each is 
mostly vertical In the midst of the mass is wrought a 
deep cup-like hollow, neatly lined with fibrous roots, but 
the whole is so loosely constructed, and depends for lateral 
support so much on the stems of the plants, among which 
itis generally built, that a very slight touch disturbs its 
beautiful arrangement. Herein from four to six eggs of a 
deep olive colour are duly laid, and the young hatched. 
If the latter be taken when nearly fit to fly from the nest, 
they can with proper care be reared by hand, and this is 
the only justifiable mode of proceeding for those who wish 
to keep this fine songster in confinement, as, if the birds 
survive their first moult, they may live for some years in 
a cage, and the cocks will in due time exercise their full 
vocal powers. "The nestling plumage of the Nightingale 
differs much from that of the adult, the feathers above 
being tipped with a buff spot, just as in the young of 
the Redbreast, Hedge-Sparrow, and Redstart, thereby 
shewing the natural affinity of all these forms. Towards 
the end of summer the Nightingale disappears, and but 
little has been observed of it in its winter-retreats, which 
are presumably in the interior of Africa. One of the few 
records of it at that season proves that it visits the Gold 
Coast (Ibis, 1872, p. 291). 

The Nightingale is the Motacilla luscinia in part of 
Linneus, and the Daulias luscinia of some modern 
ornithologists. In the east of Europe a second species 
occurs which was not discriminated by Linnzus, though 
long known to German bird-fanciers as the Sprosser. 
This, the Sylvia philomela or Daulias philomela of many 
scientific writers, is à somewhat larger bird, which fact, 
and the presence of some faint spots on its breast, have 
caused it to receive the English name of Thrush-Nightin- 
gale. 
valley of the Rhine, and the statement that it has occurred 
in England is erroneous. Its song is louder than that of 
the true Nightingale, but not so sweet in tone or so varied 
in note. The name Nightingale has been vaguely applied 
to several other birds. The so-called ** Virginian Nightin- 
gale" is a species of GRosBEAK (vol. xi. p. 205), and the 
REDWING (q.v.), strangely enough, has been often spoken of 
as the “Swedish Nightingale.” 

The Nightingale holds a place in elassieal mythology. Proene 
and Philomela were the daughters of Pandion, king of Attica, who 
in return for warlike aid rendered him by Tereus, king of Daulis in 
Thrace, gave him the first-named in marriage. Terens, however, 
being enamoured of her sister, feigned that his wife was dead, and 
induced Philomela to take her place. On her discovering the truth, 
he cut out her tongue te hinder her from revealing his deceit; but 
she depieted her sad story on a robe which she sent to Proene; and 
the two sisters then contrived a horrible revenge for the infidelity 
of Tereus, by killing and serving to him at table his son Itys. 
Thereupon the gods interposed, changing Tereus into a Hoopoe, 
Procne into a Swallow, and Philomela into a Nightingale, while 
Itys was restored to life as a Pheasant, and Pandion (who had died 
of grief at his daughters' dishonour) as a bird-of-prey (see OsPREY). 


The fable has several variants. Ovid’s version may be seen in the 
6th Book of his Metamorphoses (lines 412-676). (A. N.) 


NIGHTSHADE, a general term for the genus of plants 
known to botanists as Solanum. The species to which the 
name of Nightshade is commonly given in England is 
the Solanum Dulcamara, L., which is also called the 
Bittersweet or Woody Nightshade. It is a common plant 
in damp hedgebanks and thickets, scrambling over under- 
wood and hedges. It has slender slightly woody stems, 
with alternate lanceolate leaves more or less cordate and 
auriculate at the base. The flowers are arranged in droop- 
ing cymes, and resemble those of the potato in shape, 
although much smaller. The corolla is rotate, of a lilac- 
blue colour with a green spot at the base of each segment, 
and is furnished with yellow sessile anthers united at their 
margins so as to form a cone in the centre of the corolla. 


Its westward range appears to be limited to the. 
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The flowers are succeeded by ovate searlet berries, which 
in large doses appear to be poisonous or, to say the least, 
dangerous to children, cases of poisoning by them having 
occurred. The plant derives its names of bittersweet and 
Dulcamara from the fact that its taste is at first pleasantly 
sweet and then bitter. The young stems collected in 
autumn have been used in medicine as an alterative in 
rheumatism and certain skin diseases, but are little used 
at the present time execpt by homeopaths, by whom 
Dulcamara is given as an anticatarrhal remedy in all 
symptoms produced by cold arising from exposure to damp. 
It owes its medicinal activity to a bitter principle yield- 
ing by decomposition sugar and the alkaloid “ solania,” 
CygHeggNO,g. This principle has been found in small quan- 
tity in the leaves, stalks, and berries, Dulcamara also con- 
tains another glucoside “dulcamarin,” C,,H,,0,,, which 
when boiled with dilute acid splits up into sugar and “dul- 
camaretin,” Cj4H4,0,. Solania appears to exert a depres- 
sant action on the vagus nerve and an excitant action on 
the medulla oblongata. The term Deadly Nightshade is 
often erroneously applied to this plant, and the popular 
usage has even been confirmed by so eminent a botanist 


| as Bentham (Handbook of the British Flora, p. 384, 1858). 


Itis generally accepted, however, that the deadly night- 
shade is Atropa Belladonna, L. (see vol. iii. p. 543). 

Solanum Dulcamara is subject to the same parasitic 
fungus (Peronospora infestans) as the potato, and inay 
serve as a medium for communicating the spores to the 
potato if not. removed from the hedges of the fields where 
potatoes are grown. : 

The Garden Nightshade, Solanum nigrum, L., differs 
from S. Dulcamara in having white flowers in small umbels 
and globose black berries. It is a common weed in gardens 
and waste places, growing about 12 or 18 inches high, 
and has ovate, entire or sinuate-dentate leaves. Two 
varieties of the plant, one with red and the other with 
yellow berries, are sometimes met with, but are compara- 
tively rare. The berries have been known to produce 
poisonous effects when eaten by children, and owe their 
properties to the presence of solania. They are, however, 
said to be eaten without inconvenience in British Kaffraria, 
and in Réunion and Mauritius the leaves are eaten like 
spinach ; their innocuousness in these cases may, however, 
be due to the poisonous principle being removed or decom- 
posed by the process of cooking. 

The name of nightshade is applied to plants of different 
genera in other countries. American Nightshade is a 
species of Phytolacca; the Three-leaved Nightshade is a 
Trillium; the Malabar Nightshade isa Basella; the Bastard 
Nightshade is a Rwina; and the Enchanter’s Nightshade 
is Circea lutetiana. The last-named is not known to 
possess any poisonous property, and the name seenis to 
have been given to it in the first place in mistake for a 
species of Mandragora (see MANDRAKE). 

NIGRITIA. See SOUDAN. 

NIIGATA, a city of Japan, with a population of about 
34,000, the chief town of the province of Echigo, and one 
of the ports open to foreign trade since 1869, lies in 37° 
57’ N. lat. and 139° E, long. on the west coast of the 
island of Nippon, on a narrow strip of sandy ground 
between the left bank of the Shinano and the sea, 
which though quite at hand is shut out from view by a 
low range of sandhills. It occupies an area of rather 
more than one square mile, and consists of five long 
parallel streets intersected by cross-streets, which in most 
cases have canals running down the middle and communi- 
cating with the river, so that the internal traffic of the city 
is mainly carried on by water. The houses are usually 
built with gables to the street, and roofs and verandas 
project so as to keep the windows and footpaths from 
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being blocked up by the heavy winter snows. In August 
1880 nearly half of the town was destroyed by fire; but 
in the following year most of the public buildings were 
restored. The college, founded in 1870, was handed over 
to the authorities in 1878 (with an English department, 
an engineering school, a geological museum, and various 
laboratories) ; and the large hospital was rebuilt on a more 
spacious scale and in European style in 1878. There 
are large public gardens in the city; many of the canals are 
bordered with trees; and an air of tidiness and comfort 
prevails throughout the un-Europeanized quarters. Niigata 
has a greater junk traffic than any other town on the west 
coast of Japan, but it has been found quite unsuited in its 
present state for foreign commerce. The mouth of the 
river is obstructed by a bar with only 12 feet of water at 
high tide, and in autumn and winter the squalls are so 
violent that only very powerful steamers can safely anchor 
in the bay. Ebisuminato, on the island of Sado, has been 
opened as a supplementary harbour of refuge but not as a 
trading port. The shore of the Shinano has already been 
improved up to the town ; and when the Government has 
constructed the new harbour and breakwater planned 
in 1880 Niigata will doubtless become a very flourishing 
commercial centre, as it is the natural outlet of a large 
and populous province, producing rice, tea, coal, petroleum, 
copper, silver, and gold. Almost all the foreign trade 
of the place has passed into the hands of the Japanese 
since the Mitsubishi Company began to call at the port. 
In 1879 thirty-six of their vessels entered, with a total 
burden of 29,361 tons. In 1878 there were only twenty 
foreigners in the city, and these mostly in Government 
employment or agents of mission societies. The Edinburgh 
Medical Mission has maintained a valuable hospital and 
dispensary since 1875. During winter Niigata suffers 
from a terribly severe climate, and the people go “about 
in wadded clothes with only their eyes exposed.” 

See Bird, Unbeaten Tracks in Japan, for many picturesque 
details. 

NIJAR, a town of Spain, in the province of Almeria, 
14 miles to the cast-north-east of that town, occupies an 
exposed site on the southern slope of the Sierra Alhamilla. 
It has dye-works, and manufactures woollen stuffs and 
pottery ; trade is carried on in the products of these 
industries, as well as in corn, cattle, barilla, and fine 
potter’s clay procured in the neighbourhood. The popula- 
tion of the ayuntamiento in 1877 was 13,661. 

NIJNE-TAGHILSK, currently known as TacHiL, a 
town and iron-work of Russia, situated in the govern- 
ment of Perm and district of Verkhoturie, 100 miles to 
the south-east of the district town. It occupies an 
advantageous position in a longitudinal valley on the 
eastern slope of the Ural Mountains, within a few miles of 
the place where the Taghil, cutting through the eastern 
wall of the valley, escapes to the lowlands to join the Tura, 
a tributary of the Tobol. The southern part of this valley 
is occupied by the upper Taghil, and its continuation 
towards the north by the upper Tura, from which it is 
separated by a low watershed; it is dotted with numer- 
ous iron-works, and is now connected by railway (the 
first in Siberia) with Perm and Ekaterinburg (88 miles 
distant). The town was founded in 1725 by the well- 
known Russian miner Demidoff, and is still the property 
of his family. The river, which above the iron-work ex- 
pands into a small lake, supplies the iron-work with motive 
power, driving no less than twenty-seven water-whcels, 
while there are several steam-engines. Nijne-Taghilsk is a 
central foundry for a number of iron-mines and eleven other 
works scattered in the valley of the Taghil and its tributary, 
the Salda, the aggregate produetion of which in 1879 
amounted to 749,000 ewts. of cast iron and 280,000 cwts. 
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of wrought iron (547,500 ewts. of iron and iron-ware, 
worth 6,000,000 roubles, in 1881). About 360 1b of gold, 
2500 1b of platinum, and 11,600 cwts. of copper are also 
annually mined at Nijne-Taghilsk. The town has several 
educational institutions both primary and secondary, the 
latter including a technical school and a school for girls. 
It has a very animated appearance during its weekly fairs, 
and, being the chief corn-market for the supply of nearly 
all the iron-works of the district of Verkhoturie, carries on 
a brisk corn trade, which the railway has further developed. 
The inhabitants also make wooden boxes and trays which 
are sent to the fairs of Irbit and Nijni-Novgorod. The 
population, including that of the Vyiski iron-work, situ- 
ated close at hand, exceeds 30,000, all Great-Russians, and 
chiefly Nonconformists. 

NIJNE-TCHIRSKAYA, a Cossack village, or stanitsa, 
of Russia, chief town of the Second Don district of the 
Don Cossack government, is situated on the right bank 
of the Don, at its junction with the Tchir, 25 miles below 
the Kalatch station of the Volga and Don Railway, and is 
the chief point for corn and linseed from the basim of the 
middle Don. Its 14,000 inhabitants (with the 11,000 of 
Verkne-Tchirskaya, 2 miles distant) are mostly engaged 
in agriculture and cattle-raising, favoured by the extensive 
landholdings (about 700,000 acres) belonging to the 
Cossacks of both stanitsas. The hills above the village 
are covered for several miles with rich gardens and vine- 
yards. Besides the trade in grain and linseed, a consider- 
able business is done in cattle, wool, and salt. Manufac- 
tures, as among the Don Cossacks generally, are very 
limited, being confined to tanning, brick-inaking, and candle- 
making. The place is in regular steamboat communica- 
tion with Novotcherkassk and Taganrog. 

NIJNI-LOMOFF, a district town of Russia, in the 
government of Penza, 69 miles west-north-west from the 
capital of the government, on the Lomoff; the railway 
from Penza to Tula passes within 17 miles. It was founded 
as a south-eastern frontier fort in 1636, in a country of 
moderate fertility, and has but slowly developed. It has 
now 19,000 inhabitants, who support themselves chiefly 
by agriculture and gardening. The merchants carry on 
trade in grain, wine-spirit, hempseed oil, leather, woollen 
goods, and a variety of wooden wares (cars, sledges, 
wheels, and so on), largely manufactured in the southern 
and wooded part of the district. The yearly fair is of 
some importance as regards corn and cattle. The town 
and the district have also a few distilleries, manufactures 
of woollen cloth and potash, oil-works, and potteries. 

NIJNI-NOVGOROD, or Nisnty-Novcorop, a govern- 
ment of Central Russia, bounded by Vladimir on the W., 
by Yaroslaff and Vyatka on the N. and N.E., by Kazan 
and Simbirsk on the E., and by Penza and Tamboff on the 
S., with an area of 19,800 square miles, two-thirds being 
on the right and the rest on the left bank of the Volga. 
The smaller portion, with the exception of the better- 
drained lands close to the river, is a low flat marshy 
district, covered with thick forests and sandy hills, and is 
but thinly peopled. The space between the Oka and 
Volga is also flat and covered with forests, but offers some- 
what greater advantages to the settler. The best part of 
thé government is that to the east of the Oka; it is hilly, 
traversed by deep ravines, and better drained, and has 
patches of fertile black earth in the south. Geologically, 
Nijn-Novgorod belongs chiefly to the Permian system ; 
the Carboniferous appears only in the lowest formations, 
and the Permian limestones are covered with a stratum 
450 feet in thickness, of variegated marls, formerly con- 
sidered as Permian, but now supposed to be Triassic. It 
is watered by the Volga with its tributaries, the Kerjenetz 
and Vetluga on the left, and the Sura (with the Piana) 
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and Oka on the right. These and their numerous 
tributaries offer great facilities both for navigation and 
for the transit of timber. Very numerous lakes dot the 
government, especially in the north; and one-third of its 
entire surface is still covered with forests, which occupy 
nearly the whole of the Zavoljie (to the north of the 
Volga), and extend without a break for 50 and 80 miles 
to the west and south-west. The climate is severe, 
especially in the Zavoljie, where the average yearly 
temperature is 5°°6 Fahr. lower than at Nijni. The 
population in 1880 reached 1,376,000; they are mostly 
Great-Russians, Mordvinians (50,600), and  Tartars 
(42,650); the Tcheremisses numbered 5630, and the 
Jews about 1500. Of the total, 1,266,550 belong to the 
Greek Church, 63,850 (probably much understated) are 
registered as Old Believers and Raskolniks, 42,650 are 
Mohammedans, 750 Protestants, and 740 Catholics. The 
urban population is only 101,000. The yearly increase of 
the population is estimated at 0'43 per cent., and the 
mortality at 47 per 1000. 


The chief occupation of the inhabitants is agriculture, but only 
38 per cent. of tho arca is under crops. Cattle breeding is falling 
off rapidly, and in 1880 there were only 229,000 horses (as against 
326,000 in 1848 and 264,000 in 1865), 232,000 horned cattle, 
444,000 sheep (585,000 in 1865), and 74,000 pigs. Kitehen- 
gardens are a source of income in several districts. Agriculture, 
on the whole, has to contend with great difficulties on account of 
the elimate, the soil, and the small À 
allotments of land. A variety of petty 
trades carried on by the peasantry A 
have accordingly developed in the vil- 
lages; of these eutlery is the chief, no 
less than 6000 families being engaged | 
in that industry at Pavlovo and ZZ 
Vorsma, In other parts of the govern- 
ment the peasants make felt and woollen 
wares, leather wares and harness, iron- 
wire and sieves, &e.; eaeh village has 
its own speeialty, being renowned for 
its felt shocs, or for its gloves, its fine 
seales, and so on. The ehief occupa- 
tion, however, is the manufacture of 
wooden wares,—sledges, wheels, dishes 
and spoons, window frames, boxes, &c., 
—which are exported in large quantities 
to the governments of the lower Volga, 
and even to Bokhara and Persia. The 
manufactures are rapidly developing. 
In 1880 there were 465 faetories (prin- 
cipally machine-works, steam  flour- 
mills, iron and steel works, naphtha 
distilleries, cutlery and copper works, 
tanneries, and rope-works) employiug 


about 20,000 work-people, and producing goods to the value of | 1834 and 1732. 


more than 15,000,000 ronbles (8,840,000 in 1876); the production 
of the distilleries amounted to 4,540,000. "The bnilding of boats 
and steamers is also a eonsiderable source of income. A very large 
proportion of the population fails to find the means of self-support 
within the province, and every year no fewer than 100,000 to 
117,000 persons leave their villages and go in search of labour as 
far as St Petersburg and Astrakhan. Trade in corn, salt, timber, 
leather, iron, and all kinds of manufactured ware is well developed 
in all towns of the government, and there are important fairs at 
several places. The educational institutions are few, and, on the 
whole, except among the Raskolniks, edueation stands at a very 
low level. The government is divided into eleven distriets, having 
as their chief towns Nijni-Novgorod (50,000 inhabitants), Ardatoif 
(3500), Arzamas (10,500), Balakhna (4000), Gorbatoff (3000), 
Knyaghinin (2500), Lukoyanoff (10,000), Makarieff (2000), Seme- 
noff (3000), Sergach (4000), and Vasilsursk (3000). The other 
towns are Perevoz (1000) and Pochinki (7500); the two villages 
Pavlovo (abont 10,000) and Vorsma (4000) are important manu- 
faeturing centres, 

NuxrNovconop, or simply Ni7NI or Nignry, capital of 
the above government, is situated at the confluence of the 
Oka and Volga, 276 miles by rail to the east of Moscow. 
It oceupies a most advantageous position on the great 
artery of Russian trade, at a place where the manufactured 
and agricultural products of the basin of the Oka meet 


with the metal wares from that of the Kama, the corn and 
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salt brought from the south-eastern provinces, the produce 
of the Caspian fisheries, and the various wares imported 
from Siberia, Central Asia, Caucasus, and Persia. It has 
thus become the seat of the great Makarievskaya fair, and 
one of the chief commercial centres of Russia. Its 
importance has still further inereased during the last 
twenty ycars in consequence of the growth of manufactures 
in the Oka basin, the rapid development of steamboat 
traffic on the Volga and its tributaries, the extension of 
the Russian railway system, and the opening of Central 
Asia for trade, Nijni-Novgorod consists of three parts:— 
the upper city, including the Kremlin ; the lower town, or 
Nijni Bazaar; and “the Fair,” with the suburb Kunavina. 
The upper city covers three hills, which rise as steep crags 
to a height of 400 feet (490 feet above sea-level) on the 
right banks of both the Oka and the Volga. The Kremlin, 
or old fort, occupies one of these hills facing the Volga. 
It was erected in the beginning of the 16th century, on 
the site of the old palisaded fort, and has a wall 2300 
yards long, with eleven towers; it contains the law- 
courts, the governor’s residence, the arsenal, barracks, the 
military gymnasium of Count Arakchéeff, transferred 
from Novgorod, and two cathedrals, Preobrajenski and 
Arkhangelski. These were erected in 1225 and 1222 
respectively, and have been rebuilt more than once; the 
present structures, in somewhat poor taste, date from 
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Plan of Nijni- Novgorod. 


The Preobrajenski cathedral, however, 
retains several relics of the past, such as a holy picture of 
1380, and a Bible of 1404; Minin, the hero of Nijni, lies 
buried there. The Kremlin is adorned with a square, 
containing a monument to Minin and Pojarsky erected in 
1826, and pretty boulevards have been laid out along its 
lower wall. The view from the Kremlin of the broad 
Volga, with its low-lying and far-spreading left bank, is 
very charming. The Pechorsky monastery, close by, is 
arehxologically interesting ; it was built in the first half 
of the 16th century, —instead of the old monastery founded 
in 1330 and destroyed by a land-slip,—and has several 
antiquities and a library with very valuable MSS. 
Another monastery, contemporary with the foundation of 
Nijni, that of Blagovyeschensk, is situated on the right 
bank of the Oka. Its old churches have been destroyed 
by fire, but it has a very ancient holy pieture— probably 
the oldest in Russia—dating from 933, which attraets 
many pilgrims. Besides the Kremlin, the upper town 
contains the best streets and publie buildings. Five 
descents lead from it to the lower town, which covers the 
alluvial terrace, 30 to 35 feet in height, on the banks of 
the Oka and Volga, and is the centre of a very lively 
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traffic. Its embankments are covered with storehouses, and 
during the fair great quantities of merchandise are un- 
loaded there : hills of salt surround the salt-harbour on the 
Oka ; farther down are seen the extensive storehouses and 
heaps of grain of the corn-harbour ; then comes the steam- 
boat quay on the Volga, opposite the Kremlin, and still 
farther to the east the timber-harbour. The fair is held 
on the flat sandy tongue of land between the Oka and the 
Volga, connected with the town only by a bridge of boats, 
1500 yards long, which is dismounted in winter. The 
shops of the fair, more than 3000 in number, built of 
stone in regular rows, are surrounded by a canal, and cover 
half a square mile. A complete town has sprung up 
around them, whilst the sandy banks are occupied by 
storehouses. The Siberian harbour during the fair has a 
special interest on account of its accumulations of tea 
boxes and temporary shelters where the different kinds of 
tea are tried and valued by tasters. The point of the 
peninsula is occupied by the storehouses of the steamboat 
companies, while metal wares and corn are discharged 
on a long island of the Oka, at the iron-harbour and 
Grebnovskaya harbour. An island in the Volga is the 
place where various kinds of rough wares are landed. An 
immense cathedral has been recently erected to the north 
of the fair, on a site which is often flooded. The railway 
from Moscow has its terminus close to the fair buildings, 
to the south of which is the suburb Kunavina, widely 
known throughout the East as a place for amusements of 
the lowest kind during the fair. 

Nijni-Novgorod is well supplied with drinking-water 
by springs which flow from beneath the Triassic marls of 
which its hills are constituted. "The water is collected in a 
basin on the banks of the Volga and pumped to the upper 
town (114,000 gallons per day). The climate of Nijni is 
harsh and continental the yearly average temperature 
being 39° Fahr. -(10°°6 in January and 64° in July), and 
the extreme thermometric readings — 40° and 104° Fahr. 

The town has a settled population of 50,000 inhabitants, rising 
to 250,000 or perhaps to 300,000 during the fair. The inhabitants 
are nearly all Great-Russians, and many of them are Nonconfor- 
mists. The mortality exceeds the birth-rate. The edneational 
institutions, which are few, include, besides the military school, one 
college (gymnasium) for boys and one for girls, a technical school, 
a theological seminary, two schools for sons and daughters of the 
clergy, and a dozen primary schools. The aggregate number of 
scholars being 3000, nearly 8000 children receive no public instrue- 
tion. There is a small public library, and a single periodical— 
The Exchange News; the five printing offices are employed almost 
exclusively by the public institutions. Of late the statistical com- 
mittee has issued a most valuable publication, the Nijegorodskiy 
Sbornik, containing all kinds of statistical, ethnographical, and 
archeological information about the government. 

The manufactures are unimportant, but on the increase. The 
steam flour-mills, iron and machine works, manufactories of 
ropes and candles, distilleries, and potteries have an aggregate 
go of nearly £250,000 per year. Shipbuilding, especially 
or the transport of naphtha on the Caspian Sea, and also steain- 
boat building, have recently advanced considerably. Nijni is the 
chief station of the Volga steamboat traflie. The first steamer on 
the Volga made its appearance in 1821, but it was not till 1845 
that steam navigation began to assume large proportions. In 1846 
the whole traffic, carried on by nearly 1000 boats and 200 larger 
boats moved by horse-power, did not exceed 1,000,000 tons ; it is 
now estimated at 2,500,000 tons, worth £3,000,000, and the 
number of steamers on the Volga alone is about 500. The head 
offices of the chief companies are at Nijni. The merchants also 
carry on a brisk trade, valued (apart from that of the fair) at 
inore than £2,000,000 (20,000,000 roubles) of purchases and 
£1,800,000 of sales; the chief items are corn (from £200,000 to 
£500,000), salt, iron, tea, fish, groceries, and manufactured goods. 
The annual budget of Nijni is under £20,000. 

The chief importance of Nijni is due to its fair, which is held 
from August 5th to September 15th. From remote antiquity 
Russian merchants were wont to meet-in summer with those trom 
the East at different places on the Volga, between the mouths of 
the Oka and Kama,—the fair changing its site with the increasing 
or decreasing power of the nationalities which struggled for the 
possession of the middle Volga. Bulgary, or Bakhrimovo, Nijni- 
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Novgorod, Kazan, and Vasilsursk have successively been its seat 
since the 10th century. From 1624 its seat was long at the 
Jeltovodski monastery, 55 miles below Nijni, close to Makarieff, 
whence its present name. The situation, however, being in many 
ways inconvenient, and a conflagration haviug destroyed the shops 
at Makarieff, the fair was transferred in 1817 to its present seat at 
Nijni The first fair held hore showed a large increase of arrivals, 
which reached the value of 27,000,000 roubles, and this figure 
has steadily increased, reaching an average of 168,628,600 roubles 
in 1871-75, and 200,446,000 roubles in 1880. The value of the 
merchandise unsold usually varies from 15 to 25 millions (31 
millions in 1880). The goods chiefly dealt in are cotton, woollen, 
linen, and silk stuffs (35 to 38 per cent. of the whole), iron and 
iron wares, furs and skins, pottery, salt, corn, fish, wine, and all 
kinds of manufactured goods. The Russian goods constitute four- 
fifths of the whole trade; those brought from Asia—tea (imported 
via Kiachta, Canton, and Suez), raw cotton and silk, leather wares, 
madder, and various manufactured wares—do not exceed 10 or 11 
per cent. Manufactured wares, groceries, and wines are the goods 
principally imported from western Europe. 

The above figures, however, convey but a very imperfect idea of 
the total business transacted at the fair, which has been estimated 
at 371,013,911 roubles in 1880 (320,532,700 in 1876), and in reality 
stands at a much higher figure. ‘Twenty-five years ago, the Russian 
manufacturers depending chiefly on the barter-trade in tea at 
Kiachta, their production was regulated principally by the prices 
of tea established at the fair; but now cotton takes the lead, and 
the extension to be given each year to the mills of central Russia is 
determined at the fair by the price of raw cotton imported from 
Asia, by that of madder, and by the results of the year’s crop which 
become known during the fair. The same holds good with regard 
to all other stuffs, the prices of wool (provisionally established at 
the earlier fairs of south-western Russia) being ultimately settled 
at Nijui, as well as those of raw silk. The whole of the iron 
production of the Ural depends also on the same fair. The 
‘caravans " of boats laden with iron-ware, starting from the Ural 
works in the spring, reach Nijni in August, after a stay at the 
fair of Laisheff, which supplies the lower Volga; and the purchases 
of iron made at Nijni for Asia and middle Russia determine the 
amount of credit that will be granted for the next year’s business 
to the owners of the emm on which credit most of them 
entirely depend. The fair thus influences directly all the leading 
branches of Russian manufacture. It exercises a yet greater in- 
fluence on the corn and salt trades throughout Russia, and still 
more on the whole of the trade in Siberia and Turkestan, both 
depending entirely on the conditions of credit that the Siberian and 
Turkestan merchants obtain at the fair. 

The Makarievskaya fair attracts therefore no fewer than 200,000 
people from all parts of Russia, and partly from Asia. The 3000 
shops of the Gostinoy Dvor being insuflicient for all the merchandise, 
other 3000 shops are erected on a field close by, whilst the quays 
are covered for 10 miles with heaps of ware and temporary shelters. 
The Oka and Volga are literally covered with thousands of boats 
of all descriptions; thousands of bargemen swarm in the dirtiest 
holes, spreading epidemics; whilst the lowest amusements are 
carried on in the houses of Kunavina. The fair is under the con- 
trol of a special committee, who raise more than 400,000 roubles 
for shop rents. 

Two other fairs of some importance are held at Nijni,—one for 
the trade in wooden wares is held on the ice of the Oka, and 
another, in June, for the trade in horses. 

History. —The confluence of the Oka and the Volga, inhabited in 
the 10th century by numerous Mordvinian tribes, began to be 
coveted by the Russians as soon as they had occupied the upper 
Volga, and as early as the 11th century they had established a fort, 
Gorodetz, 20 miles above the mouth of the Oka. In 1221 the 
people of Suzdal, under Yuri Vsevolodovich, erected a fort on the 
hill now occupied by the Kremlin of Nijni, and gave it the 
name of Novgrad Nizovskiya Zemli (new town of the lowland). 
Until the begiuning of the 14th century Nijni-Novgorod, which 
grew T as the Russians colonized the banks of the Oka, 
remained a sub-town of Suzdal ; it enjoyed, however, almost complete 
independence, being ruled by its popular assembly. In the 
14th century, until 1390, it elected its own princes. Ill pro- 
tected by its palisaded walls, it was plundered in 1377 and 1378 
by the Tartars, supported by the Mordvinians, In 1390 Prince 
Vasili of Moscow, in alliance with the khan Toktamish, took 
Nijni and established his own governors there; in 1412 it was 
definitely annexed to Moscow, becoming a stronghold for the further 
advance of that principality towards the east. It was fortified in 
1508-11, and was able to repel the Tartars in 1513, 1520, and 
1536. "The second half of the 16th century was for Nijnia period 
of peaceful and rapid development. It became a depót for all 
merchandise brought from the south-east, and even English 
merchants established warehouses there. With the fall of 
Kazan, and the opening of the free navigation on the Volga, it 
became also the starting place for the ‘‘ caravan” of boats yearly 
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sent to the lower Volga under the NA of a military force ; 
whilst the thick forests of the neighbourhood favoured the develop- 
ment of shipbuilding. In 1606-11 the trading classes of Nijni 
took an active part in the expeditions against the revolted serfs, 
and it was a Nijni dealer in cattle, Kozma Minin Sukhoruki, 
who took the initiative in sending an army for the delivery of 
Moscow from the Poles. During the 17th century the country 
around Nijni became the seat of a vigorous religious agitation, and 
inits forests the Raskolniks spread hundreds of their monasteries 
and communities, those of the Kerjenets playing an important part 
in the history of Russian Nonconformity even to our own day. 

Nijni-Novgorod had at one time two aeademies, Greek and 
Slavonie, and took some part in the literary movement of the end 
of the last century; its theatre also had some importance in the 
history of the Russian stage, It is the birthplace of Kulibin and 
Dobroluboff. (PTA TK) 

NIKKO, one of the chief religious centres of Japan, is 
beautifully situated on the Nikko Zan (Mountains of the 
Sun's Brightness) in Tochigi ken (province of Shimotsuke), 
about 92 miles north-north-west of Tokio (Yedo) by the 
ordinary route via Utsunomiya. The town is properly 
called Hachi-ishi, but this name is very little used in com- 
parison with that of the shrines, A Shintó temple seems to 
have existed at Nikko from time immemorial, and in 767 
its first Buddhist temple was founded by Shó-dó Shé-nin 
(the subject of many strange legendary adventures); but 
the main celebrity of the place is due to the sepulchres 
and sanctuaries of Iyeyasu and Iyemitsu, the first and third 
shóguns of the Tokugawa dynasty. Iyeyasu was buried 
with amazing pomp in 1617, and Iyemitsu, his grandson, 
was slain in 1650 while visiting his tomb. From 1644 to 
1868 the “abbots” of Nikko were always princes of the 
imperial blood; thirteen of them are buried within the 
sacred grounds. Though the magnificent abbots’ residence 
was destroyed by fire in 1871, and the temples have lost 
most of their ritual and much of their material splendour, 
enough remains to astonish by excellence and bewilder by 
variety of decorative detail. Of the numerous structures 
which cluster round the shrine of Iyeyasu, it is sufficient to 
mention the cylindrical copper column, 42 feet high, adorned 
at the top with a series of six lotus flowers, from the petals 
of which hang small bells; a five-storied pagoda, 104 feet 
high, with the animals of the duodenary cycle running 
round the base ; the gate of the Two Kings, with its figures 
of unicorns, tapirs, elephants, and tree-pxonies; the 
vermilion-coloured timber enclosure to which this gate 
gives entrance, with three great storehouses, a sumptuous 
stable for the sacred horses, and a finely fashioned granite 
cistern for holy water; and the Yo-mei gate, which with 
the contiguous cloister is covered with the most elaborate 
carving, and gives access to the court in the midst of which 
stands the last and most sacred enclosure. This, known 
as the Zamagaki, isa quadrangle of gilt trellis-work 50 
yards square; within it stands the “chapel” or oratory 
(or rather a serics of chapels, though the inmost is kept 
closed), in the decoration of which gilding and black 
lacquer have been lavishly employed. The tomb of 
Iyeyasu lies apart from all this magnificence two hundred 
and forty steps higher up tho hills, in the shadow of tall 
eryptomerias—a single light-coloured bronze urn or casket 
standing on a circular base of three steps with a stone 
table in front on which rest a censer, a lotus-cluster, and a 
stork with a candlestick in its mouth,—the whole enclosed 
by a high stone wall. Somewhat similar are the tomb of 
Tyemitsu and its surroundings; and though the art dis- 
played is of an inferior character, the profusion of buildings 
and embellishments is even more perplexing. Hotoké 
Iwa, the hill on which the tomb stands, is completely 
covered to the summit with trees of various tints. 

See Satow and Hawes, Guide-book to Japan, 1881; Bird, 
Unbeaten Tracks in Japan, 1880. 

NIKOLATEFT, the chief naval station of Russia on the 
Black Sea, is situated in the government of Kherson, 41 
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miles north-west of the government capital. It stands 
most advantageously a little above the junction of the 
Ingul with the Bug, at the head of the liman, or estuary, 
of the Bug, and is the natural outlet for the basin of that 
river. The estuary, which is 23 miles long, enters that of 
the Dnieper; and Nikolaieff, 42 miles distant from the 
Black Sea, thus combines the advantages of a good seaport 
with those ofan inland town. The entrance to the double 
estuary of the Bug and Dnieper is protected by the 
fortress of Otchakoff and by the fort of Kinburn, erected 
on a narrow headland opposite, while several forts sur- 
round Nikolaieff on both sides of the Bug and protect it 
from an attack by land. The town, which occupies two 
flat peninsulas between the Bug and the Ingul, extends up 
the banks of the latter, while its suburbs spread still 
farther into the steppe, the whole covering an area of 6 
square miles. Immense unoccupied spaces separate the 
houses, which are mostly one-storied, and border on 
spacious streets. The bank of the Ingul is taken up with 
shipbuilding yards, docks, slips, and various workshops 
of the admiralty for the construction of armour-plates, 
guns, boilers, &c. On the river there is a floating dock 
for armoured ships, but Nikolaieff has this drawback that 
fully armoured ships are unable to pass the bar, which is 
only 18 to 21 feet deep. Before the Crimean War the 
activity of the dockyards was very great, ships of 130 
guns being built in them; the suburbs—which belong to 
the admiralty—were bound to supply the necessary hands 
to the number of 3000 every day, and all the inhabitants 
had to perform compulsory service. Special bodies of 
militarily organized workmen were trained in shipbuilding, 
and thus Nikolaieff became a great school for all branches 
of navigation and naval architecture. The population, 
numbering 35,000, was mainly dependent on these sources ; 
but when the activity of the admiralty was brought to 
a stop for fourteen years by the treaty of Paris the 
inhabitants had to seek other means of support. By a 
branch of the Balta-Krementchug Railway, starting from 
Znamenka (147 miles), Nikolaieff has been brought into 
connexion with the Russian railway system, and its grain 
exports now equal those of Riga, while it is the chief 
market for a region comprising the governments of Kher- 
son, Poltava, Kharkoff, Ekaterinoslaff, and parts of Kieff and 
Podolia. In 1878 it reached the maximum of 2,665,000 
quarters (9,660,000 ewts. in 1881). Large storehouses, 
capable of holding 2,000,000 quarters, stand close to the 
commercial port, two miles distant from the town, at 
Popova Balka on the Bug. The export of timber, skins, 
tallow, and cattle is steadily increasing. The population, 
which is growing rapidly, now amounts, including the 
suburbs, to upwards of 70,000 (45 per cent. of them mili- 
tary, and 7000 Jews). The sanitary conditions are bad, and 
the mortality reaches 40 per thousand. The educational 
institutions of Nikolaieff are more numerous and better 
than in many capitals of Russian governments. They 
include a gymnasium, an artillery school, and a dozen 
schools for boys and girls, an astronomical and meteoro- 
logical observatory (46° 58’ N. lat. and 31° 38’ E. long.), 
four museums and libraries, and a hydrographical insti- 
tute. Among the public buildings, the cathedral, which 
contains some good Italian pictures, the theatre, the 
admiralty and several other state buildings are worthy 
of mention. The manufactures in the hands of private 
individuals include a shipbuilding yard and several 
tallow-melting houses and tobacco works. Since 1870 
the Nikolaieff admiralty has resumed activity, especially 
in the construction of armoured ships and torpedo boats, 
though not to such an extent as before the Crimean War. 
Though a district town of the government of Kherson, 
Nikolaieff is under an independent military governor. 
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The remains of the well-known Greek colony Olbia have been 
discovered close to the confluence of the Ingul with the Bug at the 
Sto-Moghily (Hundred Graves) In medieval times the country 
was under the Lithuanians, and subsequently uuder the Zaporogian 
Cossacks. Russian colonists settled in the locality about the end 
of the last century, aud after the fall of Otehakoff Prince Potem- 
kin established a wharf on the Ingul which received the name of 
Nikolaieff. The further development of the town is due almost 
entirely to the efforts of the Russian Government to make it an 
important naval station. 


NIKOLAIEVSK, a district town of Russia, in the 
government of Samara, on the right bank of the Irghiz, 
lies 48 miles from the Volga and 109 miles to the south-west 
of Samara. Its 10,000 inhabitants are mostly Raskolniks, 
or of the “United Church,” and about 2000 Tartars 
occupy a separate part of the town. The chief occupation 
of the Russian and Tartar inhabitants is agriculture and 
cattle-breeding, in the products of which the merchants 
carry on a lively trade. The industries (tallow-melting 
and tanning) are unimportant, The fertility of the soil in 
the district favours commerce, as well as the development 
of large villages, many of which—Poganovka (6000 
inhabitants), Ekaterinstadt (5000), Porubejka (5000), and 
several others—are more important and wealthier than 
many district towns of Russia. The famous Irghiz 
monasteries of the Raskolniks occur along the Irghiz in 
the same district, whilst the left bank of the Volga is 
studded with rich German colonies. 


Under the name of Metchetnoye, Nikolaievsk was founded in 
1762, by Raskolniks who had fled to Poland and returned when 
Catherine II. undertook to grant them religious freedom. The 
monasteries which were founded at the same time became the 
refuge of numerous runaway serfs, and so the focus of the dis- 
turbances which broke out in 1773. In 1828 serious prosecu- 
tions began, with the result that the monasteries were closed with 
the exception of three, which were handed over in 1829 and 1836 
to the United Church by order of Government. In 1835 the name 
of Metchetnoye was changed to Nikolaievsk. 

For Nikolaievsk-on-the-Amur, a town of Eastern Siberia, on the 
left bank of the estuary of the Amur, 23 miles from the Gulf of 
Amur, see MARITIME PROVINCE, vol. xv. p. 548. 


NIKOLAIEVSKAYA SLOBODA, a village of Russia, 
in the government of Astrakhan and district of Tsareff, 3 
miles from the Volga, on its left bank, opposite Kamuishin. 
It dates from about the end of the last century, when a 
number of Little-Russians settled here for the transport 
of salt from Lake Elton. Although still but a village, it 
has about 30,000 inhabitants, and is one of the chief 
centres on the lower Volga for the trade in corn and salt. 

NIKOPOL, a town of Russia, in the government and 
district of Ekaterinoslaff, on the right bank of the Dnieper, 
76 miles to the south-south-west of Ekaterinoslaff. The 
town, formerly called Nikitin Rog, occupies an elongated 
peninsula between two branches of the Dnieper, at a point 
where its banks are covered on both sides and to a con- 
siderable distance with marshes, and has been for many 
centuries one of the places where the middle Dnieper 
could most conveniently be crossed. The old “setcha,” 
or fortified camp, of the Zaporogian Cossacks had its seat 
a little above. Numbers of graves around it recall the 
battles which were fought for the possession of this im- 
portant strategic point. One of them, close to the 
town, “the Great Grave” (Tolstaya Moghila), contained, 
along with other Scythian antiquities, the well-known 
precious vase representing the capture of wild horses. 
Even now Nikopol, which is situated on the highway 
from Ekaterinoslaff to Kherson, is also the point where 
the “salt-highway” of the Chumaks (Little-Russian 
carriers of salt) to the Crimea crosses the Dnieper. A 
wharf for the building of trading ships navigating the 
estuary of the Dnieper has been established at Nikopol, 
and it is still one of the chief places on the lower 
Dnieper for the export of corn, linseed, tallow, and wool. 
Its 10,000 inhabitants are Little-Russians, Jews, and 
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Mennonites, who prosecute agriculture extensively. The. 
trade in wheat, hemp, tallow, and wool is important in 
connexion with the export trade of Nikolaieff and Odessa. 

NIKOPOLL or Nicopors (Turkish, Vighebolu or Nebul), 
a city of Bulgaria, the chief town of a circle in the 
district of Plevna (Plyeven), is picturesquely situated 
on the south bank of the Danube, at the confluence. 
of the Osma. According to the census of 1881 it had 
only 4652 inhabitants, but previous to its destruction by 
the Russians in 1877 they numbered about 10,000, and 
as a military post the town has for centuries been of con- 
siderable importance. A ruined castle still dominates the 
place, and fortifications stretch down to the river. 

Nikopoli occupies the site of the ancient Asamus, but by some 
medieval confusion bears the name of Nicopolis ad Istrum, which 
was founded by Trajan several miles down the river, at the inflow 
of the Iatrus or Yantra, at the spot still called Nikup. The 
following are the chief points in the modern history of the place:— 
capture of the fortress by Sigismund of Hungary in 1392 and 1395 ; 
defeat of Sigismund and his hosts in 1396 by Bajazet; siege of the 
town by Uladislaus of Hungary in 1444; defeat of the Turks by 
Bathori in 1595 and by Michael of Wallachia in 1598 ; occupation 
of the fortress by the Russians in 1810; destruction of the Turkish 
flotilla and storming of the Turkish eamp by Govaroff in 1829; 
and the eapture and burning of the town by the Russians under 
Krüdener on 15th June 1877. 


NILE. This mighty river, which after a course of Plate 
3370 miles pours into the Mediterranean a low-water XV.' 


current of 61,500 cubic feet per second, has its cradle in 


the Victoria Nyanza, an enormous lake in Central Africa victoria 
where the line of the equator is crossed by 32°, 33°, Nyanza- 


and 34° of E. long., somewhere about 4000 feet above the 
sea. The Victoria Nyanza? measures 230 miles from north 
to south and 220 from east to west. Its coast-line, which 
is very irregular, cannot be less than 2000 miles; its water 
area is estimated at 27,000 miles, and its very islands have 
an aggregate area of 1400 square miles. The physical 
features of the shores vary greatly from district to district.? 
At the south-east corner is Speke Gulf, about 60 miles 
long, formed partly by a deep indentation of the mainland 
and partly by the peninsular island of Ukerewe, which is 
separated from the mainland by Rugisi or Rugeshi Strait, a 
narrow and shallow channel about 2 mile long, overgrown 
with rushes, papyrus, and a fine network of grass which 
undulates beneath the foot. Bukindo is the chief village 
on the island, which forms the territory of a separate 
ruler. Its inhabitants murdered Lieutenant G. Shergold 
Smith, R.N., and Mr O'Neill, members of the 1876-77 
expedition of the Church Missionary Society. To the 
north of Ukerewe lies Ukara, for the most part barren, and. 
with two rugged hills rising 200 or 300 feet. The natives. 
average less than 5 feet in height (Wilson and Felkin, i. 
pp. 99-101). Along the south and south-west coasts 
is a whole series of islands—notably Komeh, Mysomeh, 
Bumbireh, and Bukerebe or Alice Island; but of much 
more importance is the great Sesse Archipelago off the 
coasts of western Uganda. At first entered on our maps. 
as a single great island, it has turned out to be (according 
to King Mtesa’s possibly somewhat exaggerated statement) 
a cluster of four hundred mostly inhabited islands, some of 
the largest being 10 to 15 miles in length and 3 to 4 miles 
in breadth. Clothed as they generally are with forest, 
and fringed along the shore .with papyrus or low jungle, 
they often present scenes of the richest tropical luxuriance. 
Along the east half of the northern coast are a number of 


1 Plate XV. shows the river system south of the Tropie of Cancer. 
For the Egyptian portion see Plate VT., vol. vii. 

2 Nyanza means water or lake. Other names are—Nyanza Kerewe 
(Linant) Neraa Bali (Baker), Luero lo Luta Nzige, d.e., ‘‘white with 
dead locusts ” (Speke), Bahari ya Pila or *^Second Lake” and Bahari 
ya Ukara (of the Sawahili), and Sea of Ukerewe (of the Arabs). 

3 A description will be found in Wilson and Felkin, Uganda and 
the Egyptian Soudan, vol. i. p. 250-54. 
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NOTE 
For the lower course of the NILE see Plute VI Vol VTI. 
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considerable islands such as Usuguru, and, at the head of 
Napoleon Channel, Uvuma, famous for the canoe contest 
waged between its inhabitants and King Mtesa of Uganda, 
of which Mr Stanley was spectator. Ugingo, on the east 
coast, is a large island separated like Ukerewe by a narrow 
channel from the mainland. Though when its extent is 
taken into account Victoria Nyanza may be deseribed as 
shallow in contrast to such basins as those of Tanganyika, 
the depth, especially on the eastern side, appears to be very 
considerable, Stanley giving 275 and even 580 feet not far 
from the shore. Of the afluents of the lake a few only 
require to be mentioned. "The Shimiyu, which falls into 
the south side of Speke Gulf, was deseribed by Stanley 
(March 1875) as a magnificent flood a mile wide receiving 
the waters of the Monangah, the Luwamberri, and the 
Duma, and having a course of 300 miles. If this were the 
case it would take the southmost point of the Nile system 
as far at least as between 4° and 5° S. lat. But when 
Lieutenant Shergold Smith saw the Shimiyu in 1876 he 
found it a comparatively insignificant stream, and if the 
altitudes observed by Smith aud Pearson be correct it 
cannot be the recipient of the Luwamberri and the 
Monangah. “Instead of the Shimiyu, either the Wami (or 
Kiye) or the Muinguira (Isanga or Isanda), both of which 
flow into Jordans Creek,! may be the southmost feeder of 
the Nile. Of much more importance as a tributary than 
any of these is the Kagera (of the Waganda), otherwise 
known as the Kitangule, Kitangure (Burton), Tengure 
(Grant), or Alexandra Nile (Stanley), a river 450 feet 
wide and 85 feet deep at its mouth, with a strong current, 
apparently pouring into the lake more water than is carried 
off by the Nile. It may be navigated for about 50 miles, 
and is believed to have its sources between 200 and 300 
miles to the south-west. There are several lakes along its 
course—Lake Windermere, Lake Thema, and the larger 
Lake Alexandra not yet reached by Europeans. 

The leading fact in regard to the position of Victoria 
Nyanza in the general hydrography of Central Africa is 
that by none of its aflluents is it connected with any of 
the other great “ equatorial” lakes. Tanganyika? lies in 
a trough about 1400 feet lower. Between the Victoria and 
Lake Nyassa (Zambesi system) there is a stretch of 500 
miles; and, though a large lake, part of which Stanley 
saw in 1876, and named Gulf Beatrice, lies to the west, 
it forms in all probability a distinct basin. 

In 1875 Stanley proved that the only outflow from 
Victoria Nyanza was by the Ripon Falls on the north side 
of the lake. These falls (named after Earl de Grey and 
lüpon, president of the Royal Geographical Society in 
1859) were discovered July 28, 1862, by Captain Speke, 
but from native accounts he was led to believe that other 
streams (such as the Luajerri) issued from the lake. The 
Nile, as it drops about 12 feet over the rocks, hasa breadth 
of 400 to 500 feet, divided into several sections by a 
number of wooded isles. For the next 300 miles the 
Victoria Nile or Somerset River, as this section is called, 
has all the character of a mountain stream racing swiftly 
along a rocky channel often walled in by cliffs (at times 180 
fect high) and broken by picturesque islands and countless 
rapids, At first for 117 miles its course is north-north- 
west, but reaching the Khor Kafu (on which Mruli stands), 
about 1° 38’ N. lat. and 32° 20’ E. long., it takes the 
north-east direction of this channel, and it is not till 2° 
N. lat. that it again turns north-west towards the Albert 
Nyanza. About 52 miles below the Ripon Falls, Long, 
who in 1874 boated from Urondogani to Foweira, describes 
himself as having passed through a lake 20 to 25 miles 


1 Named not after the Jordan, but after Speke's country-house, 
Jordans, in Somerscetshire. 
2 Tanganyika level is 2610 feet according to Joseph Thomson. 
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broad ; but this expanse, which appears in text-books and 
maps (sometimes as two lakes, Kaja and Ibrahim Lakes), 
may have been the result of a mere temporary overflow. At 
Karuma, below Foweira, the river falls over a wall-like 
ledge of rock 5 feet high which extends right across its 
bed. But the great feature of the Victoria Nile is the 


Murchison Fall, about 2° 18’ N. lat. and 31° 50’ E. long., Murchi- 
where the river rages furiously through a rock-bound pass, son Fall. 


and plunges at one leap of about 120 feet into a gloomy 
abyss. Below this point, continuing between steep forest- 
covered hills, it gradually calms down into a stream so 
slow and steady that at certain seasons it is only from the 
scarcely perceptible drifting of the little green water-plants, 
called Pistia Stratiotes? that the flow can be observed. 
About 20 or 25 miles below the fall it enters the north end 
of the Albert Nyanza. 


This lake* was first reached by Baker on March 14, 1864, Albert 
near Vacovia on the east coast, a small village of fisher- Ayanza 


men and salt-makers. From a granitic cliff 1500 feet 
above the water he looked out over a boundless horizon on 
the south and south-west, and towards the west descried 
at a distance of 50 or 60 miles, blue mountains about 
7000 feet high.5 The Albert Nyanza was consequently 
entered on his map as a vast lake extending from 2° S. lat. 
to 2° 50’ N. lat, or a distance of about 380 miles. But 
the circumnavigation of the lake by Gessi Pasha (1876), 
Mason Bey, and Dr Emin Bey leaves no doubt that its real 
dimensions are—length 97 miles, average breadth 22 miles, 
and area about 2000 square miles. The western shore 
is in its northern half overhung by lofty and precipitous 
mountains, but farther south is formed by a wide 
forest-clad plain. At the south end the water is very 
shallow and encumbered by a vast stretch of ambatch 
forest. Instead of the lake being, as Baker contended, one 
of the great sources of the Nile, its functions are those of 
a large backwater. Of course a considerable amount of 


| drainage must reach it from the surrounding high grounds, 


though the lakeward slopes are not very extensive; but 
none of its tributaries appear to be of much importance as 
feeders of the main stream. Along the western shore the 
depth is from 15 to 20 feet. 


Escaping by an island-studded channel from the north- Bahr 
west corner of the Albert Nyanza, the Nile, which now al-Jebel. 


takes the name of Bahr al-Jebel, or River of the Mountains, 
continues to flow in a general northward direction. From 
Magungo to Dufile (Dufli), 128 miles, its course is wonder- 
fully smooth, and forms a series of lake-like reaches. Below 
Dufile the high lands close in upon the river, which, from 
a width of a mile at Dufile, narrows to 400 or 500 
yards, and rushes through a gorge. Near Mugi (50 miles 
below Dufile) are the formidable Yarborah rapids. From 
Kiri (Kerrie)—an Egyptian fort on an eminence 1500 feet 
high on the left bank—the river is again navigable, but flows 
with so strong a current that Mr Felkin’s boat took only 
three and a half hours to reach Bedden, a distance of some 
30 miles, At Bedden a line of hills runs right athwart 
the channel, which is divided by an island of great beauty. 
An iron rope ferry was established by Gordon at this 
point, and without it the river could not be crossed. 
Between Bedden and Rejaf (12 miles) the hills give 
place to park-like plains dotted with large trees. About 
15 miles below Rejaf, Gondokoro is passed on the right 
hand, and there the traveller may still see the ruins of 
the old mission church, the earthworks of Baker’s camp, 

3 Pistia Stratiotes is characteristic of the Bahr al-Jebel. It is 
found drifting far down the White Nile, but, according to Steudner, 
does not occur in the Bahr al-Ghazal. 

4 Otherwise known'as the Mwutan Nzige (Locust Lake) and the 
Luta Nzige (Dead Locust). 

5 The descriptive phrase **blue mountains ” has since been converted 
into a geographical name, ‘‘ Blue Mountains.” 
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and the lemon grove from which the fruit has been distri- 
buted throughout the equatorial provinces. At this point 
the river, about 656 feet wide, is divided by a large island. 
Eight miles farther down lics Lado (often spelled Lardo) 
on the left bank, a well-built Egyptian town with houses 
of burnt brick and a considerable area of cultivated land 
watered by shadüfs. With the hill to the west of Lado, 
variously called Nyerkani and Luyola, the mountainous 
region ends, and the river enters on a vast plain. The 
affuents which it has hitherto received are for the most 
part short and individually insignificant &Aórs (temporary 
streams), but two at least deserve a few words of descrip- 
tion. The Unyama, joining the river opposite J. Kuku or 
Neri, 10 miles below Dufile, is a perennial stream rising in 
the prairies between Fatiko and Unyoro, and winding 
through a lovely country for about 80 miles. 'The Asua 
(Atza of the Madi), whose mouth is 20 miles farther down 
on the same side, is about 120 paces broad, and flows 
through a rocky bed 15 feet deep. Asit receives nearly the 
whole drainage of the Madi and Shua countries and various 
districts farther east, it becomes in the rainy season a deep 
and furious torrent. "The Atabbi or Atappi (the main drain 
of the western face of the Shuli mountains) reaches the Asua 
a short distance above the mouth. 

The great plain which the Nile enters below Lado, about 
5^ N. lat., slopes so gradually towards the north that the 
river falls only 300 feet in a stretch of more than 650 
miles between Gondokoro and Khartoum. As the river 
has gradually raised the level of both bed and banks, an 
overflow takes place, and lagoons or side channels (mayds) 
are formed wherever the bank breaks down ; and as these, 
from their position, naturally act as settling-ponds they get 
rapidly silted up. 

Up to about 7° 25' N. lat., in spite of this condition 
of things, the Nile maintains a fairly definite course, with 
a considerable depth of water in its main current, but 
at this point it splits up into two branches as if to form 
a delta. The left branch, which retains the name Bahr 
al-Jebel, but which may be conveniently distinguished 
by the Denka name of Kir, continues in the line of 
the river, and the right branch, or Bahr al-Zeráf (Giraffe 
River), tends rather more towards the east. After flowing 
respectively about 160 and 140 miles, they reach the 
Bahr al-Ghazal, slowly gliding east with a slight deflexion 
to the south. The whole region is a vast expanse of 
low swampy lands crossed by secondary channels, and 
flooded for many miles in the rainy season. At the 
junction of the Bahr al-Ghazál and the Kir the perma- 
nently submerged area is usually named Lake No on our 
maps, but the Arabs simply call it the confluence—Mokren 
al-Bohür. The scenes presented by this portion of the 
Nile are of the most peculiar description. "The dark and 
ill-smelling water shows no sign of motion. On all sides 
stretch monotonous reaches of omm süf (7.e., woolly) grass 
(Vossia procera) and papyrus, rising 20 or 30 feet above 
the water so as often to close the view like a stone wall; 
the level of the plain is broken only at intervals by little 
mounds of earth, tenanted for the most part by white ants, 
and covered with a clump of brushwood or trees;! the 
moisture in the air is so excessive that gunpowder left in 
the guns overnight is reduced to à paste; mosquitoes and 
other swamp flies swarm in myriads. And yet touches of 
beauty are not wanting. Water-lilies (Vymphea stellata 
and Nymphea Lotus)—white, blue, and crimson—often 
adorn the surface of the stream ; multitudes of water-fow], 
from the familiar Egyptian duck and the pelican to the 
rare and odd-looking Baleniceps rex (ab markub), breed 

! The ordinary theory is that these mounds are hills constructed by 


the white ants; but Marno considers them as more probably portions 
which have resisted the general process of degradation. 
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among the reeds, and at night the scene is lit up by a very 
firmament of fire-flies. 


Previous to 1863 both the Kir and the Dahr al-Zeráf had White 
But when the Xile. 


been navigable within the memory of man. 
Tinné expedition passed down the river in March of that 
year, the White Nile, the united current of the Bahr al- 
Jebel and the Bahr al-Ghazál, was found to be blocked by 
an accumulation of vegetable flotsam, and it cost the crew 
two days’ hard labour to take their vessel through a 
channel partially cleared by their predecessors. The 
obstruction rapidly increased, and thirty vessels had to 
be employed for five weeks to open a permanent passage. 
In 1865 Baker found a dam about £ of a mile wide 
already overgrown with reeds and grass so as to form a 
continuation of the surrounding country. Matters went 
from bad to worse, and the White Nile, the Kir, and the 
Bahr al-Zeráf were all rendered impassable till, in 1874, 
Ismael Ayub Pasha cleared the main route by the White 
Nile and the Kir. But in 1878 again the whole Nile rose 
to an unusual height (the banks at Lado, 15 to 20 feet 
above the mean level, were overflowed), and enormous quan- 
tities of vegetable debris were carried off by the current. 
A formation of bars on an unprecedented scale was the 
result, and communication between the upper and lower 
Nile was not restored till 1880. 

If the Kir and the White Nile, with their comparatively 
strong current, were thus obstructed, it was natural that the 
more sluggish Bahr al-Ghazál should contain more extensive 
though less compact accumulations, In 1881 Gessi Pasha 
spent three and a half months on a part of the voyage 
usually performed in five hours, and lost half of his men 
by starvation. Betwėen the mouths of the Kir and Bahr 
al-Arab there were twenty distinct dams.? 

Sir Samuel Baker asserted in 1874 that from the 
equator to the Mediterranean not a drop of water reached 
the Nile from the west,—the Bahr al-Ghazál being only 
a channel of stagnant pools and marshes (Proc. Roy. 
Geog. Soc., 1873-74, p. 148). But if their total contri- 
bution be of little moment in comparison with that of 
their eastern rivals, the western affluents are exceedingly 
numerous, and drain a wide extent of country. Their 
relative importance has been shown by Schweinfurth, 
Junker, Emin Bey, &c. One or two—the Rodi (Lau) and 
the Rohl—join the Bahr al-Jebel in its passage through 
the plain, but by far the greater number converge to the 
Bahr al-Ghazál. At its lowest state, just before the com- 
mencement of the rains, this river had in 1881 a depth 
varying from 20 to 25 feet, though in many places no per- 
ceptible current. It is generally navigable to Meshrat-el- 
Rek, about 200 or 220 miles above the mouth of the 
Kir, and in the rainy season even small steamers may 
ascend its tributary, the Dyur or Jur, as far as Wau. In 
exceptionally dry seasons the channel at Meshrat-el-Rek 
is so utterly desiccated that drinking-water can be 
obtained only by digging. One of the main feeders of the 
Bahr al-Ghazál is the Bahr al-‘Arab, which is formed by the 
drainage of southern Darfür, has a breadth —about 10° 20' 
N. lat. and 25* 20' E. long. (before it receives any of its 
right hand affluents)—of 360 feet and a depth (in Decem- 
ber) of 4 feet, and never quite dries up even in the heat 
of summer (Felkin, Uganda, ii. 239). This is the only con- 
siderable accession from the north: the rest of the affluents, 
an almost countless host if all the small headstreams be 
included, have their rise in the range of mountainous 
country which stretches, from the Dlue Mountains of the 
Albert Nyanza and their southern continuation, in.a general 
north-east direction as far as 25° or 26° E. long., and 
forms the watershed between tbe Nile basin and those 


2 See E. Marno, ‘‘ Die Sumpfregion des üquat. Nilsystems,” in Pet. 
Mitth., 1881, and another paper in 1882. 
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probably of Lake Chad and the Congo. Flowingin many 
eases for 400 or 500 miles, these streams in the upper 
part of their course are of considerable volume and of 
much importance in the economy of the countries which 
they traverse. 

About 95 miles below the junction of the Kir, and 30 
below that of the Bahr al-Zeráf, the White Nile receives 
its first great affluent from the east. The Sobát, as it is 
called, has its headwaters (largely unexplored) distributed 
over a wide area—the southmost rising possibly as far 
south as 4° N. lat. in the hilly country of Atuka, the 
eastmost in Kaffa, and the northmost about 9° in the Berta 
mountains.! On one of them there is probably a consider- 
able lake: first inserted as Baro Lake on our maps by 
Petermann on the report of a slave dealer, it was expunged 
by Matteucci; but Schuver claims to have seen it from 
the mountains to the north, and proposes to call it Haarlem 
Lake. The Sobát proper is navigable from June to 
November as far as Nasser (180 miles), an Egyptian port 
established by Gordon in 1874, and even, it is said, for 
three days farther, though it divides into four branches a 
short distance above this point. Junker, who visited 
Nasser? in 1876, found the river 15 to 20 feet deep, flow- 
ing at the rate of 80 paces per minute between banks 
high enough to prevent any general inundation. At 
the mouth of the Sobát there is an Egyptian post of the 
same name (see Zeitschr. der Ges. f. Erdk., Berlin, 1877). 

The northward progress of the White Nile for the next 
300 miles is through a great plain stretching from the 
spurs of the Abyssinian highlands in the east to the hilly 
districts of Takalla and Kordofan in the west, and con- 
sisting almost exclusively of red and other sandstone, often 
flat as a pavement. Escaping from the swampy region, 
the river again forms a well-marked channel, with regular 
and sometimes high banks. Throughout the whole dis- 
tance indicated a striking confirmation of Baer’s law is 
afforded,—the fairway or deeper side of the stream genc- 
About 60 miles below 
the Sobát mouth lies (on the right bank) Fashoda, an 
Egyptain town founded in 1867 on the site of Denab, 
the old “capital” of the Shilluks. In the neighbourhood 
of Mahadat Abu Zaid (about 13° 5’ N. lat.) begin the 
Sunt Islands, so called from the Arab name for the Acacia 
nilotica, a tree characteristic of the White Nile. 

At Khartoum (Khartüm), in 15° 37’ N. lat., the White 
Nile is joined by its greatest eastern confluent the Blue 
Nile? (Bahr el-Azrak). This river has its head reservoir in 
Lake Tana (Tsana), which is so situated that the lines of 
12* N. lat. and 37° 2' E. long. cut it into four nearly equal 
portions. The height of the lake is 5658 feet (Rohlfs). 
From east to west the breadth is about 40 miles, and 
the area is estimated at 2980 square miles. Between 
Dega and Zegi a depth of 236 feet has been found, and 
between Korata and Zegi 219. The Blue Nile, or Abai as 
it is called in Abyssinia, rises on the northward slopes of a 
cluster of mountains (Mount Gesh, &c.) about 11° N. lat., 
and flowing northwards enters Lake Tana near the south- 
west corner, to issue again at no great distance. Of the 
multitudinous ramifications by which the Abai and its 


tributaries drain a large part of the Abyssinian plateau, a . 


better idea will be obtained from the map than from any 
description. From east and south and north the mountain 


1 The'connexion of the Godjeb or Orno with the Sobat, first sug- 
gested by Beke in 1841, and strongly opposed by Von Klóden, is still 
matter of doubt. : 

2 Naser, locus ubi torrentes fluunt in alveum. 

3 At Khartoum the water of the one river has a milky-limy appear- 
ance, that of the other is clear and blue, except when in flood, when 
jt gains a reddish-yellow from its alluvial burden. 

* Lake Tana has been explored by Bruce, Blane, De Cosson, Piaggia, 
Stecker, &c 
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streams pour down into the river,—its eastmost tributary 
probably rising east of Magdala, and its southmost between 
8° and 9° N. lat. At Fazokl or Famaka, 11° 17’ N. lat., 
it begins to escape from the mountains; about 130 miles 
farther down, after passing Rosaires and Karkoj on the 
right and Sennaar on the left, it is joined by the 
Dinder ; and 35 miles more bring it to the confluence of 
the Rahad (Ra‘ad) and the town of Abi Haraz. Beyond 
this point it flows through the most fertile portion of the 
Egyptian Soudan, the plain on the left hand more especially 
being a great grain-growing district. The total length of 
the Abai or Blue Nile may be estimated at 960 miles. 


On the north-west side of the mountains which enclose Atbara. 


Lake Tana are some of the headwaters of the Atbara, 
another important tributary of the Nile; but it does not 
reach the main stream till about 17° 41’ N. lat., or 200 
miles below Khartoum. Its principal branch, the Settit or 
Takazze, has a course of about 420 miles through the 
Abyssinian plateau before it joins or (more strictly) is 
joined by the river which gives its name to the united 
stream. The Khor-el-Gash, or Mareb, though a consider- 
able river in its upper regions, reaches the Atbara (and thus 
the Nile, of which it is the northmost affluent) only during 
a heavy rainy season (see James, Wald Tribes of the Soudan, 
1883). A large number of these eastern tributaries are 
mountain torrents, of enormous volume and impetuosity 
during the rains, and for a short time afterwards, but 
rapidly dwindling again into mere threads of water or chains 
of pools, and leaving the rocks and sand of their deep-cut 
channels as dry and parched as the surrounding desert. No 
one who has read it will easily forget Sir Samuel Baker’s 
graphic account of the deep pool in the bed of the Atbara 
into which the fishes, tortoises, crocodiles, and hippopo- 
tami from a long reach of the river had gradually been 
crowded as the water disappeared, and of the sudden release 
effected by the return of the rainy season. A more recent 
traveller, Herr Schuver, had a similar experience on the 
Tumat, the southern tributary of the Blue Nile.® 

After receiving the Atbara the Nile continues for 
650 miles through the Nubian desert, where the volume 
of the river suffers continual diminution from the ex- 
treme dryness of the air, without being recruited by 
a single drop of water. Between Berber (an important 
town on the right bank 30 miles below the Atbara) and 
Wady Halfa (about 600 miles) rapids and cataracts follow 
at intervals. The highest of these, the fifth cataract of 
the Nile, is situated about 40 miles below Berber, the 
fourth, 170 miles farther down, below Shitab, the third, 
230 miles farther, at Hannek, and the second just above 
Wady Halfa. At Assuan (200 miles lower) are the first 
cataracts. Beyond that point the river flows through the 
wonderful valley which has already been described in the 
article Ecypt. 

Reduced to its simplest expression, the Nile system may be said 
to consist of a great steady flowing river fed by the rains of the 
tropics, controlled by the existence of a vast head reservoir and 
several areas of repose, and annually flooded by the accession of a 
great body of water with which its eastern tributaries are flushed. 
The following details will enable the reader to estimate the hydro- 
graphic value of the different portions;— 

Victoria Nyanza lies in a zone where rain falis all the year round. 
At Kagei (south shore) the lake was seen by Mr Wilson in 1877 
to be slowly rising in the middle of February, and it had attained 
its maximum (2 feet) about the middle of May, ten days after the 
rain had ceased. The total rainfall of this zone is not excessive. 
Speke’s estimate of 49 inches is confirmed by Mr Wilson’s much 
longer experience. In Uganda there are two maximum periods— 
March to May, and September to November. 

The Assua is important from 15th April to 15th November. 


The Bahr al-Jebel, at Gondokoro, begins to rise in April, and 
Enos dum MEE CM NN cu MM COR 
5 Baker, Abyssinian Tributaries of the Nile. 7 
6 See Petermann’s Mittheilungen, 1883; Erg. -Heft, No. 72. 

^ Gf. Keith Johnston, Africa, Appendix. 
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gradually attains a maximum of 44 feet, the river being then 6 to 
10 feet deep. 

On the Air the rainy season lasts from the first week of March 
to the close of October; but the 100 inches of rainfall goes largely 
to flood the swamps, 

The Bahr al-Ghazdl is at its lowest in March, and begins to rise 
soon after. 

The Sobát is full from June to December. 

The White Nile, at Khartoum, begins to rise in May, but only 
gains 2 or 3 feet till July or August. Its maximum (6 feet) is reached 
in September. Liuant Bey estimated its volume at low level as 
10,488 cubic feet, and in flood as 213,150. 

The Blue Nile, at Khartoum, begins to rise in July, and reaches 
its maximum (174 feet) by August 20. Its rise is much more rapid 
than its decline ; it takes eighty days to lose the gain achieved in 
fifty-one. Linant Dey estimated its volume at low level as 5615 
cubic feet, and in’ flood as 220,620. At Famaka it grows turbid 
about 20th May. 

The Atbara, for 150 miles above its junction with the Nile, is 
perfectly dry from March to June. 

As a waterway leading into the heart of Africa, the Nile at first 
sight might appear to be of more importance than it is. Steamers, 
it is true, as well as sailing craft, can pass up from Egypt as far as 
Bedden, a distanee of 2900 miles; but even at the period of high 
water (June to Augnst) the ascent of the cataracts between Wady 
Halfa and Berber is so dangerous for vessels of any size that the 
river-route is seldom followed throughout. From Wady Halfa the 
traveller may proceed by camel to El Ordeh (New Dongola), thence 
take boat to El Dabbeh or to Old Dongola, and again proceed by 
land either to Berber, Shendy, or Khartoum. Or, instead, he may 
leave the river at Korosko, and strike throngh the Nubian desert 
direct to Berber. From Berber, which is also the terminus of a route 
often used from Sonakim (Suakin) on the Red Sea, steamers ply up 
the river, but it sometimes takes nineteen days to reach Khartoum. 
The difficulties of navigating the Kir have already been described. 
Above Dedden the steamer again finds a free course from Dufile to 
the neighbourhood of the Murchison Fall; but the route to 
Victoria Nyanza is again overland from Magungo. It is found 
more expeditious to come to the equatorial regions from the east 
coast than up the Nile valley. 

For the botanical aspects of the Nile valley the reader is referred 
to Sehweinfurth's papers (Petermann’s Mittheilungen, 1868); for 
the general zoology to Heuglin’s sketch (Zbid., 1869); and for an 
account of the fish fauna to Dr Giinther’s appendix to Mr and Mrs 
Petherick’s Travels in Central Africa (1869). 

The ancients knew little of the course of the Nile above MEROE 
(g.v.). Juba, in his Libyea, quoted by Pliny, makes the Nile 
rise in western Maurctania, not far from the ocean, in a lake pre- 
senting characteristic Nile fauna, then pass underground for several 
days’ journey to a similar lake in Mauretania Cesariensis, again 
continue underground for twenty days’ journey to the source called 
Nigris on the borders of Africa and Ethiopia, and thence flow 
through Ethiopia as the Astapus, This tissue of invention re- 
ceived strange favour in the eyes of many subsequent geographers, 
and actually left its traces in some of our maps down to a com- 

aratively modern time. Strabo, who ascended the river as far as 

yene, states that very early investigators had connected the in- 
undation of the lower Nile with summer rains on the far south- 
ern mountaius, and that their theory had been confirmed by the 
observations of travellers under the Ptolemies. Nero despatched 
two centurions on an expedition for the express purpose of explor- 
ing the Nile, and Seneca informs us that they reached a marshy 
impassable region, which may be easily identified with the country 
of the White Nile above the mouth of the Sobát. To what they re- 
ferred when they reported a great mass of water falling from between 
two rocks is not so readily determined. Dy the time of Ptolemy in- 
formation had somewhat accumulated. Two streams, he says, issu- 
ing from two lakes! (one in 6° and the other in 7? S. lat.), unite in 
2° N. lat. to make the Nile which in 12? N. lat. receives the Astapns, 
a river flowing from Lake Coloe (on the equator). Thus it would 
appear that he had heard vaguely about the lakes which we know as 
Victoria Nyanza, Albert Nyanza, and Tana. Ilis two southern lakes, 
he conceived, were fed by the melting of snowson a range of moun- 
tains running east and west for upwards of 500 miles—the Moun- 
tains of the Moon, 7d ris ceAjvns opos, Lunæ Montes, To this 
opinion he was probably led by hearsay about the snow-clad 
summits of Kilimanjaro and Kenia. On all the subsequent history 
of the geography of the Nile Ptolemy's theory had an enormous 
influence. Medieval maps and descriptions, both European and 
Arabian, reproduce the Mountains of the Moon and the equatorial 
lakes with a variety of prohable or impossible modifications. Even 
Speke congratulated himself ou identifying the old Ptolemean range 
with the high lands to the north of Tanganyika, and connected 
the name with that of Unyamwezi, the ** country of the moon." 

! The two lakes afterwards received the names Lake of Crocoililes 
and Lake of Cataracts. 
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Attacking the lake region from the east coast, the Portuguese ex- 
plorers gained a good deal of information which found its way into 
such maps as those of Pigafetta (1580); but it was not till the 
present century that the geography of those parts was placed on the 
basis of fully accepted observations, On November 14, 1770, Bruce 
reached Lake Tana, and considering, as he did, that the Blue Nile 
was the main branch, very fairly claimed for himself the honour of 
being the discoverer of the long-sought caput Nili. 

The following are a few of the chief dates in the progress of 
knowledge since 1800 in regard to the river system :— 

1807. Completion of Jacotin’s Atlas de l’ Égypte (surveys from the 
Mediterranean to Assuan) 1814. Durckhardt goes up the Nile, 
partly by land, as far as Shendi, erosses to the Atbara, and skirts 
the east side to Gos Rajeb. 1819. Cailliaud is the first to visit 
Meroe. 1820. Steamers first ascend the cataracts to Korosko. 
1822. Cailliaud and Letorzee ascend the Blue Nile with Ibrahim 
Pasha’s military expedition as far as Fazokl. 1827. Linant Bey 
ascends White Nile 132 geographical miles to Al Ais, in 13°43’ N. 
lat. Prokesch von Osten surveys the Nile between Assuan and Wady 
Ilalfa. 1839. Mehemet Ali sends up White Nile an expedition, 
usually known as the First Egyptian Expedition, under Selim Bim- 
bashi, which (28th January 1840) reaches an island Badelik, in 6° 30’ 
N. lat., but adds little information. Thibaut (lbrahim Effendi) was a 
member of this expedition. 1840-41. A second Egyptian expedition 
(D'Arnaud, Sabatier, Werne) reaches island of Janker near Gon- 
dokoro, about 4° 42’ N. lat. 1841-42. Third Egyptian expedition 
(Selim Bimbashi, D'Arnaud, Sabatier, Thibaut) 1845. Drun- 
Rollet founds trading post not far from subsequent site of Heili- 
genkreuz. 1846. First steamboat on White Nile. 1849. Baron 
Yon Miiller surveys the Nile from Handak to Ambakol in province 
of Dongola. 1850. Knoklecher (of Austrian mission) reached Log- 
wek. 1855. Rebmann (missionary at Kisulutini, north-west of 
Mombasa) sends home map showing Lake Ukerewe, extending from 
0° 30’ N. lat. to 13° 30'S. lat. 1858. Speke, twenty marches north 
of Kazeh, where he had left Burton, reaches shore of Victoria Ny- 
anza. 1859. Miani reaches mouth of Unyama. 1860. Pruyssenaere 
starts from Khartoum up the White Nile. 1862. Speke reaches 
Ripon Falls. Steudner passes down the Ra‘ad and Blue Nile to 
Khartoum. The Tinné expedition goes five hours’ journey beyond 
Gondokoro on the White Nile. 1864. Sir Samuel Baker reaches 
Albert Nyanza. Petherick closes a long series of wanderings in the 
White Nile and Bahr al-Ghazal districts. 1868-71. Schweinfurth 
explores the western affluents of White Nile. 1671-73. Baker 
in the White Nile region. 1874. Watson and Chippendall survey 
the river from Khartoum to Rejaf, and J. Kemp from Rejaf to 
Dufile. 1875. Stanley cireumnavigates Victoria Nyanza. 1877. 
First voyage across Victoria Nyanza by Rev. C. T. Wilson and 
Lieutenant Shergold Smith. 1881-82. Schuver in the souree- 
district of the Tumat. (H-A Wea) 


NÍLGIRI, a petty state in Orissa, Bengal, India, 
bounded on the N. and W. by Morbhanj state aud on the 
S. and E. by Balasor district, with an area 278 square 
miles, of which only one-third is under eultivation. 
Valuable quarries of black stone are worked, from which 
cups, bowls, platters, &e., are made. The population in 
1881 was 50,972. 

NILGIRI HILLS, or Nemcuerry Hirs, a district and 
range of mountains in the Madras presidency, India, lying 
between 11° 12' and 11° 37' N. lat. and between 76° 18' 
and 77^ 5' E. long., and bounded on the N. by Mysore, E. 
by Coimbatore, S. by Coimbatore and Malabar, and W. by 
Malabar. The district until recently consisted exclusively 
of a mountain plateau lying at an average elevation of 
6500 feet, with an area of about 725 square miles. In 1873 
this was increased by the addition of the Ochterlony valley 
in the south-east Wainád, and again, in 1877, by other 
portions of the Wainád, making a total area of 957 square 
miles, The administrative headquarters is at Utakamand, 
which is also the summer capital of the Government of 
Madras. The summit of the Nilgiri Hills is an undulating 
platean, frequently Lreaking into lofty ridges and steep 
rocky eminences. The descent to the plains is sudden and 
abrupt, the average fall from the crest to the general level 
below being about 6000 feet, save on the north, where the 
base of the mountains rests upon the elevated land of 
Wainád and Mysore, standing between 2000 and 3000 
feet above sea-level. The Ochterlony valley and Wainád 
country consist of a series of broken valleys, once forest- 
clad throughout, but now studded with coffee-gardens, 
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The highest mountain peaks are—Dodabetta, 8760 feet ; 
Kudiakad, 8502; Bevoibetta, 8488; Makurti, 8402 ; 
Davarsolabetta, 8380 ; Kinda, 8353; Kundamoge, 7816 ; 
Utakamand, 7361; Támbrabetta, 7292 ; Hokabetta, 7267. 
Thereare six well-known passes or ghdts, by which the district 
communicates with the neighbouring provinces, viz., the 
Kúnúr, Segür, Gudalur, Sispára, Kotágiri, and Sundapatti, 
the first three of whieh are practicable to wheeled traffic. 
The chief rivers are the Moyár, Paikára, and Calieut, 
none of which are navigable within the district. The only 
lake of note is an artificial one, Utakamand (7220 feet 
nbove sea-level) which is nearly 2 miles long. The 
forests consist of fine timber trees, such as sål (Shorea 
robusta), kino (Pterocarpus Marsupium), jack (Artocarpus 
integrifolia), blackwood (Dalbergia latifolia), and teak. 
Eucalyptus and Australian wattle have been extensively 
planted in the higher grounds of the Wainád. The hills 
were first explored by British officers in 1814, and in 1821 
the first English house was built on the plateau. 

The population of the district in 1881 was 91,034. The only 
town with more than 5000 inhabitants is Utakamand, with a popula- 
tion of 12,335. The most interesting of the hill tribes are the Todas, 
who regard themselves as autochthonous. They are a tall, well- 
proportioned, and athletic race, but indolent and dirty. Their sole 
vecupation is cattle herding and dairy work. They practise poly- 
andry, a woman marrying all the brothers of a family. In religion 
they follow a species of Hinduism, and also worship their dairy 
buffaloes. The race seems to be gradually dying out, and in 1881 
only numbered 675. The most numerous as well as the most 
wealthy and civilized of the hill tribes are the Dadagas. They are 
occupied in agriculture, dress after the fashion of the natives of the 
plains, and are fond of ornaments. They profess Hinduism, and 
in 1881 numbered 24,130. The Kotas, another hill tribe (1065 in 
1881), follow agriculture and various handicrafts. They perform 
menial offices for the Todas and Badagas, and, like the latter, pay 
a gudu to the Todas. They worship ‘‘ideal” gods, which are not 
represented by any image. The Kurumbas, or shepherds (3185 in 
1881), are the most uncivilized of the hill tribes, and officiate as 
priests to the Badagas. — Besides cultivating on a small scale, they 
collect various sorts of jungle produce, which they barter on the 
plains for grain and cloth. The Irulas (946 in 1881) live on the 
lowest slopes and forests, extending from the base of the Nilgiris 
to the plains. "They are an idle and dissólute tribe, although in 
physique adapted to hard manual labour. 

The ordinary crops grown on the Nilgiri Ilills include wheat, 
barley, and other cereals, oilseeds, and nearly every variety of 
English vegetables and fruits. The commercially important pro- 
ducts are coffee, tea, and cinceliona. Coffee cultivation was introduced 
about 1844. One of its chief seats is the beautiful Ochterlony 
valley. The Madras Government commenced the experimental 
eultivation of cinchona on the Nilgiris in 1860, and in 1882 the 
receipts therefrom amounted to over £50,000. Several private 
cinchona gardens have been laid out, owing to the success of the 
Government experiment. There are 190 miles of road, bridged 
and available for wheeled trafüc. The climate of the Nilgiri Hills 
is almost unrivalled for equability of temperature, The average 
is 58° F. 

N TMAR, a distriet in the Central Provinces, India, 
lying between 21° 4' and 22° 26' N. lat. and between 75° 
50' and 77° 1' E. long., and bounded on the N. and W. 
by Dhar and Indore states, S. by Khandesh and West 
Berar, and E. by Hoshangábád. The area is 3340 square 
niles, of whieh only 659 are under cultivation. The 
popu aie in 1881 was 231,341 (embracing 199,454 

indus, 24,426 Mohammedans, 5282 aborigines,—the 
most numerous tribe of these being the Bhíls). Khandwa 
town is the administrative headquarters. The district 
eonsists of two portions of the Nerbudda and Tapti 
valleys, separated by a range of hills, a section of the 
Sátpurá range, about 15 miles in breadth. On the highest 
peak, about 850 feet above the plain and 1800 above 
sea-level, stands the fortress of Asírgarh, commanding a 
pass which has for centuries been the chief highway 
between Upper India and the Deccan. The district con- 
tains extensive forests, but the only tract reserved by 
Government is the Punása forest, whieh extends for about 
120 miles along the south bank of the Nerbudda, and 
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contains very fine young teak, besides sj (Zermindtia 
tomentosa) and anjan (Mardwickia binata) of great size. 
The only towns with a population exceeding 5000, in 
1881, were Khandwa, the district capital (15,142), and 
Burhanpur (30,017). The principal line of road is that 
from Khandwa to Indore. The Great Indian Peninsular 
Railway traverses the district. 

NIMEGUEN, NiMWEGEN, or Nymecen (Dutch, Vijme- 
gen), probably the oldest of all the cities of the Netherlands, 
is situated in the province of Guelderland, on the south 
bank of the Waal, 80 miles from the sea and 17 miles 
north-west of Cleves. Built partly on a row of five hills— 
Hessenberg or Hezelberg, Marienberg, Gruitberg, Klokken- 
berg, and Hunnenberg or Hoenderberg—so that stairs 
are necessary to lead to the higher portions, Nimeguen 
stands out with a boldness quite unusual in a Dutch town. 
Till past the middle of the present century it was strongly 
fortified, its old walls, erected in 1447, having been 
strengthened from time to time with extensive bastions 
and outworks. The beautiful park—the Valkhof—at the 
east end of the town is tlie site of Charlemagne's palace, 
whieh was still habitable in 1787, but, being greatly 
damaged during the French bombardment of 1794, was 
in 1796 sold for what 1t would bring. "Two portions were 
fortunately preserved,—the vault of a chapel (“ Pagan’s 
Chapel?), with two white marble Corinthian pillars, and 
an octagonal baptistery (“Roman Chapel”). Near the 
Valkhof stands a lofty tower, the Belvidere, erected by the 
duke of Alva. The great church (St Stephen’s), which 
forms one of the most striking features in the general 
view of the town, was originally built between 1254 and 
1273, but in its present condition dates mainly from the 
15th and 16th centurics. The immense nave is roofed 
with circular vaulting and supported by thirty-five slender 
pillars. In the choir is the monument of Catherine of 
Bourbon (1469), wife of Adolphus, duke of Guelderland. 
The town-house, built in 1554, is adorned with medallions 
representing the kings and emperors who had been bene- 
factors of Nimeguen, and contains the great hall in which 
the treaty of 1678 was concluded. On the ground-floor 
is a cumbrous and strong safe in which the town’s charters 
from that of Henry IV. in 1230 were preserved with the 
most jealous care, the garrison being called out and the 
gates closed when it was necessary to consult any of them. 
Other buildings of note are the theatre (1838-39), the old 
burghers' almshouse, the Protestant hospital (1849), and 
the Roman Catholic or Canisius hospital (1866). Between 
1656 and 1679 Nimeguen was the seat of a university ; it 
has now nothing higher than a gymnasium. Tools, gold 
and silver work, leather, furniture, tobaeco, &c., are the 
chief products of the loeal industry; and a good deal of 
traffic is carried on both by means of the river and (since 
1865) the railway. The population of the town in 1870 
was 19,196; that of the commune increased from 22,929 
(15,984 Roman Catholics, 5806 Dutch Reformed, 408 
Jews) in 1875 to 24,984 in 1879. 

The name Nimeguen appears for the first time as Noviomagum in 
the Tabula Peutingeriana, but several antiquaries seek to identify 
the town with the Oppidum Batavorum of Tacitus. Charlemagne's 
palace continued to be the temporary residence of kings and em- 
perors for many generations. Prince Henry, son of Conrad II. 
(1026), and the emperor Henry IV. (1164) were both born within 
itswalls. In 1247-48 William, king of the Romans, pawned the 
town to Reinald of Guelders, but in 1316 the people refused to remain 
under his authority. The Burgundians, who entered after a four 
weeks’ siege in 1473, were expelled in 1477. In 1494 the arch- 
duke Maximilian was successfully repulsed. The duke of Alva, 
with ten companies of Spanish soldiers, took possession in 1568 ; 
but in 1579 Nimeguen joined the Union. In 1584 the duke of 
Parma’s attempt to recover the town proved a failure; next year, 
the people having nie the states garrison, he was successful ; 
and, Martin Schenk having lost his life in a rash coup de main in 
1589, the Spaniards were left in possession till 1591. Between 1672 
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and 1674 the town was held by the French; they attacked it again 
in 1708 without success, got easy possession of it in 1794, and 
remained till 1814. 

NIMES, or Nisus, a city of France, chief town of the 
department of Gard, a bishop's see and seat of a court of 
appeal lies 450 miles south-south-east of Paris by the 
Clermont-Ferrand Railway, and 80 miles north-west of 
Marseille. The importance of the place is due to its 
central position between the Rhone, the Cevennes, and 
the sea, to the richness of the surrounding district, which 
before the ravages of the Phylloxera was clothed with 
vines, to its commerce and industry, and lastly to its 
archeological treasures. No town in France can show so 
many remains of the Roman period. The amphitheatre is 
still in a good state of preservation. Occupied during the 
Middle Ages by a special quarter, with even a church of its 
own, it was cleared in 1809, and since then has been well 
kept in repair. It is built of large stones without mortar. 
In form it is elliptical, measuring 4373 by 3321 feet 
externally ; the arena is 327 by 222 feet. The elevation 
(70 fcet in all) consists of a ground story of 60 arches, an 
upper story of 60 arches, and an attic with consoles pierced 
with holes for supporting the velarium or awning. There 
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are four main gates, one at each of the cardinal points ; 
and no fewer than one hundred and twenty-four doorways 
gave exit from the tiers of the amphitheatre to the inner 
galleries. Originally designed for gladiatorial shows, or 
stag or boar hunts, the area has in recent times been 
sometimes used for bull-fights. The celebrated Maison 
Carrée, a temple in the style of the Parthenon, but on a 
smaller scale, 82 feet long by 40 wide, is one of the 
finest monuments of the Roman period, and probably 
dates from the time of the Antonines. It contains a 
collection of antique sculptures and inscriptions. The 
temple of Diana,—possibly a building connected with 
the neighbouring baths,—is now overgrown with fig trees 
and climbing plants, but preserves a few fragments 
of statues and some rustic columns. The Tour Magne 
(Turris Magna), situated on the highest point in the city, 
375 feet above sea-level, is still 92 feet in height, and was 
formerly a third higher. Admittedly the oldest monu- 
ment of Nimes, it has been variously regarded as an old 
signal tower, a treasure-hquse, or the tomb of a Greek 
family settled in Gaul along with the earliest Phoenician 
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colonists. Attached to the ramparts erected by Augustus, 
and turned into a fortress in the Middle Ages by the 
counts of Toulouse, the Tour Magne was restored about 
1840. From the top there is a magnificent view extending 
from Canigou at the east end of the Pyrenees to Mont 
Ventoux, an outpost of the Alps; northward it takes in the 
vine- and olive-clad Garrigues and the Cevennes, eastward 
the valley of the Rhone and the Vaucluse and Alpine ranges, 
and southward the Mediterranean and the Aigues Mortes 
ramparts, Near the Tour Magne has been discovered the 
reservoir from which the water conveyed by the Pont du 
Gard was distributed throughout the city. Two gates, 
that of Augustus dating from 16 B.c., and the Porte de 
France, both semicircular arches, are preserved as historical 
monuments. Many of the finest buildings known to have 
existed have disappeared. When it still possessed its 
capitol, the temple of Augustus, the basilica of Plotina 
erected under Hadrian, the temple of Apollo, the hot 
baths, the theatre, the circus, constructed in the reign ot 
Nero, the Campus Martius, and the fortifications built by 
Augustus, Nimes must have been one of the richest of the 
Roman cities of Gaul. The cathedral (St Castor), occupy- 
ing, it is believed, the site of the temple of Augustus, 
is partly Roman and partly Gothic in style. It contains 
the tombs of Fléchier and Cardinal de Bernis. The 
church of St Paul, a modern Romanesque building, is 
adorned with frescos by Flandrin; St Baudile (modern 
Gothic) is of note for the two stone spires which adorn 
its fagade; and the court-house has a fine Corinthian 
colonnade and a pediment. Other buildings and in- 
stitutions of note are the hospitals, the barracks, the 
old citadel (dating from 1687, and now used as a central 
house of detention), the picture gallery in the old lycée, 
the public library (50,000 volumes), and the museum 
of natural history. 

The esplanade in front of the court-house has in the 
centre a handsome fountain with five marble statues by 
Pradier. The Fountain Gardens, in the north-west of the 
town, owe their peculiar character as well as their name 
to a spring of water which after heavy rains is copious 
enough not only to fill the ornamental basins (constructed 
in the 18th century with balustrades and statues on 
ancient foundations) but also to form a considerable stream. 


, Neither the spring, however, nor the Vistre into which it 


discharges, is sufficient for the wants of the city, and water 
has consequently been brought from the Rhone, a distance 
of 17 miles. A beautiful avenue, the Cours Neuf, runs 
south for nearly a mile from the middle walk of the 
garden. 

At the close of the Middle Ages the industries of Nimes 
were raised to a state of great prosperity by a colony from 
Lombardy and Tuscany ; and, though the plague, the wars 
of religion, and the revocation of the edict of Nantes were 
all sufficiently disastrous in their effects, before the 
Revolution about half of the whole community, or from 
10,000 to 12,000 persons, had come to be engaged in 
manufactures. Since then, however, the numbers of this 
class have hardly increased, while the population of the 
city has been doubled. The silk manufacture (reeling, 
spinning, weaving) no longer occupies all hands. Uphol- 
stery materials (which have .almost displaced shawls), 
carpets, handkerchiefs, tapes, braidings, hosiery, leather, 
clothes, and boots and shoes are also produced ; and, coal 
being worked in the neighbourhood, a number of found- 
rics have been established. Nimes is, besides, one of the 
great southern markets for wine and brandy, silks and 
cocoons ; and there isa good trade in grain, groceries, and 
colonial wares. The population of the city in 1881 was 
61,210; that of the commune was 62,394 in 1871, and 
63,552 in 1881. 
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Nemausus, the ancient Nimes, derived its name from the sacred 
wood in which the Vole Arecomici (who of their own accord sur- 
rendered to the Romans in 121 3.c.) were wont to hold their 
assemblies. Constituted a colony of veterans by Augustus, and 
endowed with numerous privileges, it built a temple and struck a 
medal in honour of its founder. The medal, which afterwards 
furnished the type for the coat of arms granted to the town by 
Francis L, bears on one side the heads of Cesar Augustus and 
Vipsanius Agrippa (the former crowned with laurel), while on the 
other there is a crocodile chained to a palm-tree, with the legend 
Con. Nem. It was Agrippa who built the publie baths at Nimes, 
the temple of Diana, and the aqueduct of the Pont du Gard. The 
city-walls, erected by Augustus, were nearly 4 miles in cireuit, 30 
feet high, and 10 feet broad, flanked by ninety towers, and pierced by 
ten gates. Hadrian on his way back from Britain erected at Nimes 
two memorials of his benefactress Plotina. In the very height of 
its prosperity the city was ravaged by the Vandals; the Visigoths 
followed, and turned the amphitheatre into a stronghold, which at a 
later date was set on fire along with the gates of the city when 
Charles Martel drove out the Saracens. Nimes became a republic 
under the protection of Pippin the Short ; and in 1185 it passed to 
the counts of Toulouse, who restored its prosperity and enclosed it 
with ramparts whose enceinte, less extensive than that of Augustus, 
may still be traced in the boulevards of the present day. The city 
took part in the crusade against the Albigenses in 1207. Under Louis 
VIII. it received a royal garrison into its amphitheatre ; under 
Louis XI. it was captured by the duke of Burgundy, and in 1420 
was recovered by the dauphin (Charles VII). On a visit to Nimes 
Francis I. enriched it with a university and a school of arts. By 
1558 about three-fourths of the inhabitants had become Protestant, 
and the city suffered greatly during the religious wars. From the 
accession of Henry IV. till the revocation of the edict of Nantes 
(1685) the Protestant community devoted itself to active industry ; 
but after that disastrous event great numbers went into exile or 
joined the Camisards. Louis XIV. built a fortress (1687) to keep 
in check the disturbances caused by the rival religious parties. 
Nimes passed unhurt through the storms of the Revolution ; but in 
1815 Trestaillon and his bandit followers pillaged and burned and 
plundered and massacred the Bonapartists and Protestants. Since 
then the city has remained divided into two strongly-marked 
factions —Catholies and Protestants ; happily, however, there has 
been no repetition of such scenes. Domitius Afer (Quintilian's 
master), Jacques Saurin the Protestant divine, Nicot the introducer 
of tobacco into France, Séguier the archelogist, Guizot, and Reboul 
(the Provencal poet whose statue adorns the Promenade de la 
Fontaine) are among the celebrated natives of Nimes. 


NIMROD (Nefpo, LX X.), apart from the mere mention 
of his name in Micah v. 5 (A.V., v. 6), occurs only once 
in Seripture, namely, in Gen. x. 8-12 (1 Chron. i. 10), where, 
in a Jehovistie portion of the genealogy of the nations 
there given, we are told that * Cush begat Nimrod, who 
was the first mighty one in the earth (he was a mighty 
hunter before Jehovah, wherefore it is said—A mighty 
hunter before Jehovah even as Nimrod), and the beginning 
of his kingdom was Babel, and Erech and Accad, and 
Calnch in the land of Shinar. Out of that land he went 
forth into Asshur! and builded Nineveh,” &e. Just as 
Enos was the first to call upon the name of Jehovah, and 
Noah the first to plant vines, so is Nimrod the first mighty 
ruler in the earth, and as such at the same time a mighty 
hunter before Jehovah, after the manner of the Oriental 
sovereigns of old. By the Hebrews the Assyrio-Baby- 
lonian empire was at all periods regarded as the prototype 
of the worldly power; and it is of this kingdom that 
Nimrod here figures as the founder—not in its prehistorical 
but in its historical form as actually subsisting at the 
time of the writer. This is apparent, not only from the 
general character of the genealogical table, but also from the 
enumeration of the cities in the land of Shinar and Asshur. 
As founder of the kingdom, Nimrod represents both 
kingdom and people; the genealogy knows no distinction 
between the hero and the nation,—the latter is the family 
of the former. When, therefore, Nimrod is said to be 
descended from Cush, the mighty nation of Asshur and 
Dabel (which in Gen. x. 22 is regarded as belonging to 


1 Not ‘ out of that land went forth Asshur"; for the ** beginning” 


of his kingdom demands a continuation, and Asshur is ealled Nimrod's 
land in Micah v. 5. 
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Shem) is also by the Jehovist assigned to Cush, Shem 
for him seems to have a very narrow meaning, expressing 
merely the contrast between the Hebrew lords and their 
Canaanite subjects; Cush, on the other hand (like “Ivéo 
with the Greeks), is a very comprehensive and vague word, 
which does not readily admit of clear geographical or 
ethnological definition, and therefore also cannot be 
brought into contrast with Shem if Shem be used in its 
modern application as indicating race. A god spoken of 
as “Marri with his hounds” was still worshipped in 
Harran after the introduction of Christianity (Assem., 
Bibl. Or., i. 327); that this Marri is akin to Nimrod is 
suggested on the one hand by his hounds and on the 
other by the etymology of the two names derived from 
the synonymous roots mry and mrd. Nimrod looks like 
a Syriac imperfect of the root mrd, in which case it would 
seem to follow that the legend arose among the Syrians, 
the next neighbours of the Babylonians and Assyrians, 
and from them had passed over to the Hebrews. Then, 
further, Nimrod may be a modification of the name 
Merodach, the Babylonian chief god, the final syllable 
-ach being dropped.? To the later Jews Babylon was the 
complete embodiment of the enmity of the heathen world 
against the kingdom of God, and the idea they formed of 
Nimrod was influenced by this view. The arrogance of 
his character, which seemed to be implied in his very 
name, was conceived of as defiance of God, and he became 
a heaven-storming Titan. As such he built the tower of 
Babel, and as such was he identified with the giant in 
bonds in the constellation of Orion. Jewish legend made 
choice of Abraham to be his antithesis, the representative of 
God’s kingdom over against the heathen autocrat. Nimrod 
cast the bold confessor of the true God into the fire of 
the Chaldzans (Ur Kasdim), whence, according to Gen. xv. 
7, Isa. xxix. 22, Jehovah delivered him. The Jewish 
material was afterwards treated by Mohammed and the 
Arabian theologians, who mixed it up with other clements. 

Compare Philo, De Gigantibus, sec. 15 (Mang., p. 272); Jos., 


Ant., i. 4, 2; 6, 2; Chron, Pasch., p. 36 (Cedren., p. 14); Jerome and 
Jonathan on Gen. xi. 28; Tabari, i. pp. 319-325. (J. WE.) 


NINEVEH (Hebrew 79, in classical authors Nios, 
Ninus; LXX., Nwew; Jerome, Niniue), the famous capital 
of the Assyrian empire, called Ninua or Nin& on the 
monuments. Though the city appears to have been 
entirely destroyed in the fall of the empire * the name of 
Nineveh (Syriac, Nīnwē ; Arabie, Ninawd, Núnawá) con- 
tinued, even in the Middle Ages, to be applied to a site 
opposite Mosul on the cast bank of the Tigris, where 
gigantic tells or artificial mounds, and the traces of an 
ancient city wall, bore evident witness of fallen greatness. 
The walls enclose an irregular trapezium, stretching in 
length about 23 miles along the Tigris, which protected 
the city on the west.6 The greatest breadth is over a mile. 
The most elaborate defences, consisting of outworks and 
moats that can still be traced, were on the southern half 
of the east side, for the deep sluggish Khausar, which 


2 Compare the converse $aAex, LXX., in 1 Chron. v. 26 for bp. 

3 Beer, Leben Abrahams (1859), p. 1 sg. Compare Dan. iii, 
whence the confusion of Nimrod with Nebuchadnezzar by the Arabs. 

4 It is generally agreed, and the description hardly leaves a doubt, 
that the ruins of Mespila'and Larissa described by Xenophon, Anab., 
iii. 4, 7 sq., are Kuyünjik and Nimrüd respectively. In this ease we 
cau be certain that there was no inhabited city on the spot at the time 
of the march of the Greeks with Cyrus. Comp. Strabo xvi. p. 245. 

5 The references collected by Tuch, De Nino Urbe, Leipsic, 1845, 
are copious, but might easily be added to. Ibn Jubair, p. 237 8g. 
who as usual is pillaged by Ibn Batuta, ii. 137, gives a good deserip- 
tion of the ruins and of the great shrine of Jonah as they were in the 
12th century. The name Nínawá was not appropriated to the ruins, 
but was applied to the Rustak (fields and hamlets) that stood on the 
site (Beladhori, p. 331; Ibu Haukal, p. 145; Yáküt, ii. 694). 

$ A change in the bed of the stream has left a space between the 
wall and the present channel of the Tigris. 


512 


protects the northern half of this face, then bends round | 
towards the Tigris and flows through the middle of the 
town, so as to leave the south-east of the city more open 
to attack than any other part. The principal ruin mounds 
within the walls are that of Kuyünjik, north of the 
Khausar, and that = 

of the prophet 
Jonah (Nebí Yú- 
nus) south of that 
stream. Thelatter 
is the traditional } 
site of Jonah’s 
preaching, and is FS 
crowned by an 
ancient and fam- 
ous Mohammedan 
shrine. The sys- 
tematic explora- 
tion of these ruins 
is mainly due to 
Layard (1845- 
46), whose work 
has been con- 
tinued by subse- 
quent diggers. 
These researches 
leave no doubt 
as to the correctness of the local tradition. 


Fro. 1.— Country round Nineveh. 

Not only 
lave magnificent remains of Assyrian architecture and 
sculpture been laid bare, but the accompanying cuneiform 
inscriptions throw much light on the history of the city 
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Fic. 2, —Ruins of Nineveh. 


and its buildings. The mound of Kuyünjik covers palaces 
of Sennacherib and Assurbanipal! that of Jonah a second 
palace of Sennacherib and one of Esarhaddon. Of other 
remains, the most striking is the gateway near the centre 
of the north wall, consisting of two halls, 70 feet by 23, 
the entrance to which towards the town was flanked by 
colossal man-headed bulls and winged human figures. For 
the structure and art of the' palaces see vol. ii. p. 397 and 
vol. iii. p. 189. 


1 In this palace is the famous library chamber from which Layard 
and George Smith brought the tablets now in the British Museum, 
containing the account of the deluge. 
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Nineveh proper was only one of a group of cities and 


| royal residences whose ruins still mark the plain between 


the Tigris, the Great Zab, and the Kházir. The chief of 
these are at Khorsábád or Khurustábád, five hours by 
caravan north-east of Mosul, on a tributary of the Khausar, 
and at Nimrüd, on the left bank of the Tigris eight 
caravan hours (18 miles) south-east from Kuytinjik. The 
former site was mainly explored by the Frenchmen Botta 
and Place. The city was almost square, each face of the 
wall a little more than a mile in length. The vast T-shaped 
palace of Sargon (722-705 B.c.), whose name the town bore 
(Dur-Sarrukin), stood near the northern angle. Its main 
frontage was nearly a quarter of a mile long ; it had thirty- 
one courts and more than two hundred apartments.? 

The ruins of Nimrüd, identical with the ruin Athur of 
Arabic geographers (Yakut, s.vv. *Athür," *Salámtya"), 
and first excavated by Layard, represent the ancient city of 
Kalhu, the Biblical Calah. The enclosure, protected on the 
west by the old bed of the Tigris, is, according to Layard's 
measurements, a quadrangle of 2331 yards by 2095 at the 
widest part, and was surrounded by walls with towers and 
moats. The chief architectural remains belong to a group 
of palaces and temples which occupied the south-west 
quarter of the city. The principal palace (north-west 
palace) was built by Assur-nasir-pal (885-860 B.c.), and 
beside it he raised a temple with a great tower (falsely 
called the tomb of Sardanapalus) built in narrowing stages. 
The so-called central palace is that of his son Shalmaneser 
IL; the unfinished south-west palace was the work of Esar- 
haddon. Of the so-called south-east palace the chief part 
is really a temple of Nebo; a statue of the god from this 
temple is in the British Museum. 

The main points in the history of these three great cities which 
are held to be established by monumental evidence are these. The 
ancient capital of Assyria was Assur (Kal'a Sherkát) on the Tigris, 
50 miles south of Mosul. Assur-nasir-pal transferred the residence 
to Calah, a city which he tells us upon an inseription had been 
originally founded by Shalmaneser I. (c. 1300 B.c.), bnt had subse- 
quently fallen into decay. Calah seems to have been the chief seat 
of the kings till Sargon the captor of Samaria founded his residence 
at Khorsabad ; the glory of Nineveh proper begins with Sennacherib, 
but the eity existed earlier, for his inseribed bricks represent him 
only as rebuilder of the walls. It is even averred that kings of the 
19th and 15th centuries m.c. built temples at Nineveh, but the 
remoter dates of Assyrian history must be received with cantion.? 
From the time of Sennacherib down to the fall of the capital and 
empire—an event the date of which is still uncertain, the ancient 
accounts varying between 626 and 608 B.c.—Nineveh proper, that 
is, the city on the Tigris and Khausar, appears to have been the chief 
seat of empire. But when the book of Jonah speaks of Nineveli as 
a city of three days’ journey, or when Ctesias in Diodorus ii. 3 
describes its cireuit as 480 stadia, it is plain that these conceptions 
imply an extension of the name to the whole group of cities 
between the Tigris and the Zab. In this connexion the words of 
Gen. x. 11 sg. are remarkable; for, on the most natural view, the 
clause ‘‘this is the great city " applies not to Resen alone but to the 
four cities of Nineveh, Rehoboth Ir, Calah, and Resen. Rehoboth 
Ir and Resen are still untraced ; the Syriac tradition which eonnects 
the latter with Résh “Aina, that is, with Khorsábád, does not agree 
with the text, which says expressly that Resen was between Nineveh 
and Calah, and indeed the verses in Genesis appear to be older than 
the foundation of the city of Sargon. The description would suit 
the mound of Salamiya a little above Nimrüd, but in fact the whole 
district is studded with ruins. 


See the works of Layard, Botta and Flandin, V. Place, Oppert (Expédition en 
Mésopotamie). and G. Smith (Assyrian Discoveries), For the ruins and their 
exploration, Tuch’s Commentatio, above cited, gives all that was kuown before 
the explorations; Schrader, Aeilinsch. u. A. T. gives the bearing of recent dis- 
eoverles on the Biblical records. See also, in general, the article BABYLONIA, vol. 
tii. p. 183 sq. (W. R. S.) 


.? There is some evidence that Syriac tradition connected these ruins 
with the name of Sargon ; though our authority Yakut, in giving the 
alleged old name of Khurustabad, has corrupted Sarghün into Sar'ün. 
by writing & for Ems. Another Syriac tradition connects Khurusta- 


bad with Resen, finding the name Resen in the neighbouring Ras al-‘Ain 
(Résh 'Aini). See Hoffmann, Syrische Acten, p. 183. 

3 The legend of Ninus and Semiramis in classical authors appears 
to be of late origin and quite unhistorical Ninus is merely the 
eponyni hero of Nineveh. 
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NING-PO, or Nrxc-po-Foo (i.¢., City of the Hospitable 
Waves) a great city of China, one of the five seaports 
thrown open to foreign trade in 1842 by the treaty of 
Nanking, and the principal emporium of the province of 
Chekeang, stands in a fine plain bounded by mountains 
towards the west, on the left bank of the Takia or Ning-po 
river, about 16 miles from its mouth, in 29° 51' N. lat. and 
121° 32’ E. long. It is surrounded by a fine old wall, 25 
feet high and 16 feet broad, pierced by six gates and two 
passages for ships in its circuit of 4 to 5 miles. Just 
within the walls there is a considerable belt of open ground, 
and in many places the ramparts are thickly covered 
with jasmine and honeysuckle. In ascending the river a 
stranger’s eye is first caught by the numerous huge ice- 
houses with high thatched roofs and by a tall white tower 
—the Tien-fung-tah or Ning-po pagoda or obelisk—which 
rises to a height of 160 feet, and has fourteen stories and 
seven tiers of windows, but has unfortunately been stripped 
of its galleries and otherwise damaged. Another striking 
structure in the heart of the city is the Drum Tower, dating 
from before the 15th century. As is natural in a place 
long celebrated for its religious and educational pre- 
eminence, there is no lack of temples, monasteries, and 
colleges, but few of these are of any architectural signifi- 
cance. Brick is the ordinary building material, and the 
dwelling-houses are mostly of one story. Silks, cottons, 
carpets, furniture, white-wood carvings, and straw hats are 
the chief products of the local industry. Large salt-works 
are carried on in the vicinity, and thousands of fishermen 
are engaged, mainly between April and July, in catching 
the cuttle-fish. In spite of the powerful competition of 
Shanghai, Ning-po has a valuable foreign trade. It is regu- 
larly visited by the vessels of the China Navigation 
Company and the Chinese Merchants Steam Navigation 
Company. From 216,191 register tons in 1873 the tonnage 
of the port had increased to 303,109 in 1880,—British 
shipping having advanced from 18,592 tons to 86,175, and 
Chinese shipping from 17,972 to 209,487, though on the 
other hand the American total had sunk from 170,351 to 
2100. The principal import is opium, £982,507 being the 
average value of the annual quantity between 1876 and 
1880. Lead for packing tea was formerly a leading item, 
but it now enters mainly by other ports. Straw or grass 
hats, straw mats, samshu (from the Shaou-hing district), 
Chinese drugs, vegetable tallow, and fish are among the 
chief exports; in 1877 (the maximum year) the hats num- 
bered 13,724,822, though in 1863 they had only amounted 
to 40,000, and the mats, mainly despatched to South 
China, average from 500,000 to 1,000,000. After the 
storming of Chinhai—the fortified town at the mouth of 
the river—on October 10, 1841, the British forces quietly 
took possession of Ning-po on the 12th. In 1864 the 
Taipings held the town for six months. Missions are main- 
tained in Ning-po by the Romish Church, by the Church 
Missionary Society (1848), the American Presbyterians, the 
Reformed Wesleyans, the China Inland Mission (1857), &c. 
A mission hospital was instituted in 1843. The population 
of the city and suburbs is estimated at from 400,000 to 
500,000. 

NINIAN (Nrytanus or Nyxias), ST, was, according 
to the earliest account of him we possess,—that of Bede 
(H. E., iii. 4), —a bishop of the nation of the Britons who 
had been trained at Rome in the doctrine and discipline of 
the Western Church, and who built at Leukopibia (a town 
of Ptolemy's Novante, on the west side of Wigtown Bay, 
the modern Whithorn) a stone church, called Candida 
Casa, dedicated to St Martin of Tours. He is said to have 
converted the Picts to the south of the Grampians. An 
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Cluain Conaire ; he was afterwards commemorated there 
under the name of Monenn (“Nenn” being simply 
« Nini ? wx 1 i » rv 
inian ” with the Irish mo, or “ my,” prefixed). There 
is some evidence that the founding of Candida Casa took 
place in the year of the death of Martin of Tours (397). 
The date of Ninian’s own death is unknown; he is com. 
memorated in the Roman martyrology on September 16. 
See Skene, Celtic Scotland, vol. ii. A Life of St Ninian, 
compiled in the 12th century by St Ailred of Rievaux, and 
edited by the late Bishop Forbes, is given in the fifth 
volume of The Historians of Scotland, Edinburgh, 1874. 

NIOBE is a figure who appears in the legends of many 
parts of Greece, especially Thebes, Argos, and the Hermus 
valley. Proud of her numerous family, she scoffed at 
Leto as the mother of only two children. Apollo and 
Artemis, the children of Leto, slew all her children with 
their arrows; and Niobe, after vainly trying to defend 
them, wept over them till she became a rock which still 
weeps incessantly. It is probable that this tale was in its 
simplest form a myth of the annual destruction of the 
bloom of earth by the shafts of the cruel sun-god, and that 
Niobe was a form of the mother-goddess, the goddess of 
all earthly life, whose progeny is thus slain every summer. 
The tragedians read in this tale a moralized myth of the 
instability of human bliss: Niobe became a representative 
of human nature, ever liable to become proud in prosperity 
and to forget the submission and respect due to the gods. 
In this form the legend has found permanent acceptance 
in literature and art. The metamorphosis of Niobe was 
adopted from the local legends of the Smyrna district ; 
here it is probable that Niobe was originally a title of the 
Meter Sipylene, the deity worshipped all round the sacred 
mountain of Sipylus. An archaic figure of the goddess, 
carved in the northern side of the mountain near Magnesia, 
gave rise to the tales current in this district, that Niobe 
had thrown herself down from the rock, or that she had 
been turned into stone. It seems necessary to distinguish 
from this archaic figure, which is still visible, the ** Niobe" 
described by Pausanias and Quintus Smyrnzus, both 
natives of the district. This was an appearance assumed 
by a cliff in Sipylus when seen from a distance and from 
the proper point of view. In these later writers the 
genuine old local legend had been replaced by a new form, 
founded on the myth as developed by the tragedians; the 
archaic figure carved in the cliff was known by the natives 
to be an image of the mother-goddess, whom they 
worshipped there year by year. But, as with every other 
point in the legend in its most developed form, the natives 
had a local representative of the Niobe, the weeping rock, 
which they saw in the heart of Sipylus. 

On the myth of Niobe and its artistic representation, especially 
on the famous group thought to be the work of Praxiteles or Scopas, 
copies of most of the figures in which are preserved at Florence, 
see Stark, Niobe und die Niobiden. On the ‘‘Niobe” in Mount 
Sipylus, see Hirschfield in Curtius, Beiträge zur Gesch. u. Topogr. 
Kleinasiens ; Stark, Nach dem griechischen Orient; Ramsay, *' Sipy- 
los and Cybele," in Journal of Hellenic Studies, 1882. 

NIOBIUM, a very rare chemical element which was 
discovered by H. Rose in 1846 as a component of the 
columbite of Bodenmais. In it, as also in tantalite, 
pyrochlore, yttro-tantalite, and a few other rare minerals, 
it is constantly associated with tantalum, which was dis- 
covered by Ekkeberg in 1802. Both metals, with vanadium, 
form a kind of appendage to the nitrogen group of elements. 
Like these they are capable of forming acid pentoxides 
and corresponding chlorides and oxychlorides. The oxy- 
chlorides and oxyfluorides, NbOCI, and NbOF,, were origin- 
ally thought by Rose to be peculiar (unmixed) chlorides 


and fluorides of niobium, until Blomstrand ascertained their 


old Irish account mentions that he spent his last years in | true nature. The atomic weights of the two elements are 
Ireland, where he founded a church in Leinster called | Ta — 182 and Nb = 94. 


XVII. — 65 


514 


NIORT, a city of France, chief town of the department 
of Deux Sèvres, distant 255 miles south-west of Paris by 
the railway to Poitiers and La Rochelle (here crossed by 
the line from Angers to Angoulême), is situated at the head 
of navigation of the Sèvre Niortaise, partly in the valley 
and partly on the slopes of the enclosing bills. The tower 
of the church of Notre Dame (l6th century) has a spire 
246 feet high, with bell-turrets adorned with statues of 
the evangelists, and at the base a richly-decorated dais in 
the Renaissance style; and the north doorway shows a 
balustrade, whose balusters form the inscription, O Mater 
Dei, memento met. There is a fine window in the apse of 
St André, and St Hilaire contains some beautiful frescos. 
Of the old castle, whose site is partly occupied by the pre- 
fecture, there still remains the donjon—two large square 
towers, flanked by several of smaller dimensions. Built, 
it is said, by Henry II. of England or Richard Coeur de 
Lion, the south tower contains four vaulted chambers one 
above the other, and the platform on the top affords a fine 
view of the public garden (one of the most picturesque in 
France) and the valley of the Sévre. The old town-house 
(now used as “justice de paix”) is known as the Aliénor 
or Éléonore palace, after Éléonore of Guienne ; near it is 
a Renaissance belfry. The convent of the Oratorians is 
occupied by a public library (30,000 volumes), a picture 
gallery, and museums of geology and antiquities—the last 
containing plaster copies of all objects of interest in the 
ancient monuments of the surrounding country. Niort 
further possesses extensive barracks, several hospitals, and 
a lycée named after Fontanes, grandmaster of the imperial 
university, who was born in the town. The house is 
still shown in which Madame de Maintenon was born 
while her father was imprisoned in the donjon. Tanning, 
currying, shammy-dressing, glove-making, and hair-working 
are the staple industries of Noirt,—gloves alone giving 
employment to about one thousand workmen, and brush- 
making, hair-working, and allied industries to nearly as 
many. <A large cotton-mill, oil-works, foundries, distil- 
leries, and a glass-work also exist in the town.  Owing to 
the mildness of its climate, Niort has admirable nurseries, 
and its market-gardens export onions and artichokes. The 
population of the city in 1881 was 18,823, and that of 
the commune 22,254. 

Up to the 7th century the Niort plain formed part of the Gulf of 
Poitou; and the mouth of the Sèvre lay at the foot of the hills now 
occupied by the town which grew up round the castle erected by 
Henry Plantagenet in 1155. The place was captured by Louis VIII. 
in 1224. By the peace of Brétigny it was ceded to the English; 
but its inhabitants revolted against the Black Prince, and most of 
them were massacred when his troops recovered the town by assault. 
In 1369 Duguesclin obtained possession by a stratagem. Protes- 
tantism made numerous proselytes at Niort, and Coligni made him- 
self master of the town, which successfully resisted the Catholic 
forces after the battle of Jarnae, but surrendered without striking 


a blow after that of Moncontour. Henry IV. reseued it from the 
League. Itsuffered severely by the revocation of the edict of Nantes. 


NIPPON. See JAPAN, vol. xiii. p. 569. 

NISH, NiscH, or Nissa, the ancient Naissus, a city of 
the Dalkan peninsula, which at one time was the capital of 
Servia, and after being the chief town of a Turkish eyalet 
in the vilayet of the Danube, and (1877) of the new 
vilayet of Kossovo, was again in 1878 restored to Servia, 
where it is now the administrative centre of a circle con- 
taining a population of 117,000. The town is a thriving 
place of 12,800 inhabitants, the see of a Greek bishop, the 
headquarters of a militia corps, and an important centre 
in the Servian railway system. It is situated at the east 
end of a plain, and is traversed by the Nishava, a tributary 
of the Morava and sub-tributary of the Danube.  Fortifi- 
cations on the heights, buildings well massed together, 
numerous minarets, and abundant foliage in the suburbs 
render the outward appearance of the town both pleasant 
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and imposing ; butthe interior, with its narrow and ill-kept 
streets, is utterly disappointing. About a quarter of an 
hour to the north of the citadel is the Voinik (war) hill, 
where the Turkish army encamped in 1689. 

Naissus, best known as the RD of Constantine the Great, 
was destroyed by Attila, but restored by Justinian. The chief facts 
in the history of the modern town are its capture by the Turks in 
1375 and by John Hunyady in 1443; the victory of Louis of Daden 
over the Turks in 1689; the recovery by the Turks in 1690; the 
eapture by the Austrians and the subsequent surrender by General 
Dochat in 1737 ; and finally the siege by the Servians in 1809. On 
this last occasion Stephen Singeliteh blew up his redoubt, to the 
destruction at once of his Turkish assailants and himself. 

NISHAPUR, or NÉSHÁPÚR (Arabie, Naisábár), the 
most important city of Khorásán in the Middle Ages, but 
now much decayed. The second element of the name is 


that of the traditional founder Shahpuhr or Sapor. Some 
accounts name the first, others the second Sapor.! The 
older name of the town or district was Abrashahr. The 


importance of the place under the Sasanians was in part 
religious; one of the three holiest fire-temples was in its 
neighbourhood.?  Níshápür under the Moslems contained 
a large Arab element; it became the capital of Khorasan, 
and greatly increased in prosperity, under the almost inde- 
pendent princes of the house of 'láhir (820-873 A.p.). 
Istakhrí describes it as a well-fortified town, a league square, 
with a great export of cotton goods and raw silk. In the 
decline of the empire the city had much to suffer from the 
Turkomans, whose raids have in modern times destroyed 
the prosperity of this whole region. In 1153 it was 
utterly ruined by the Ghuzz Turkomans, but soon rose 
again, because, as Yakut remarks, its position gave it com- 
mand of the entire caravan trade with the East. It was 
again taken and razed to the ground by the Mongols in 
1221, but a century later Ibn Batüta found the city again 
flourishing, with four colleges, numerous students, and an 
export of silk-stuffs to India. Níshápür was famous for its 
fruits and gardens, which gave it the epithet of “little 
Damascus." 

The surname of Naisábüri connects with the city a number of 
learned men, including ‘OMAR KHAYYAM (q.v.), the Hafiz Abu ‘Ali 
(ob. 960), the Koran commentator Ahmed al-Tha'labi (ob. 1035), 
his disciple Wahidi, author of the famous 44sbáb nozül al-Ko'rán 
(ob. 1076), and the disciple of the latter, Maidani, the author of the 
well-known collection of Arabie proverbs. See further Kazwini, ii. 
317 sq. 

NISIBIS, a once famous city and fortress, situated in 
37^ N. lat. and 41° 20' 10" E. long., in the north of 
Mesopotamia, near the point where the Jaghjagha leaves 
the mountains by a narrow defile. The modern Nasíbín 
consists of some two hundred wretched huts, mainly 
inhabited by Jews, who pay tribute to the Shammar 
Bedouins. The neighbourhood, we are informed by Arab 
writers, was at one time richly wooded. The locality is at 
present somewhat marshy and unhealthy. The number of 
dangerous scorpions is specially noticeable. According to 
Yakut the legend is that Persian scorpions were thrown 
into the place when it was besieged by Anushirwan. The 
church of St James, belonging to a small community of 
Jacobite Christians, and a few pillars and blocks of 
masonry are the only remains of the former greatness of 
the town. 

The site of Nisibis, on the great military and commercial route 
between the Tigris and the Mediterranean, and commanding alike the 
mountain countryto the north and the then fertile plain to the south, 
gave it an importance which began during the Assyrian period and 
continued under the Scleucide (see MESOPOTAMIA, vol. xvi. p. 48). 
From 149 B.C. to 14 A. p. Nisibis was the residence of the kings of 
Armenia, and it was there that Tigranes had his treasure-houses. 
The place afterwards figured frequently as a strong frontier fortress 


! Spiegel, Mranische Alterthumskunde, iii, 254; Noldeke, Gesch. 
der Perser . . . aus Tabari, p. 59. The first syllable of the name 
appears to be Vév, ‘‘ good” (Noldeke, 7.c.). 

? Holfmann, Syr. Akten pers. Märtyrer, p. 290 sq. 
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in the wars of the Romans and the Parthians, its brick walls being 
unusually thick and its citadel very strong. Ceded to the Parthians 
by Hadrian, it became a Roman coleny (Septimia Colonia Nisibis) 
under Septimius Severus. It was heroically defended against 
Sapor II., who unsuccessfully besieged it thrice. In the peace made 
by Jovian, however, it passed into the hands of the Persians, who 
established a strong colony there. Nisibis early became the scat of 
a Jacobite bishop and of a Nestorian metropolitan, and under the 
Arabs (when it continued to flourish and became the centre of the 
district of Diyár Rebi‘a) the population of the town and neighbour- 
hood was still mostly Christian, and included numerous monasteries. 
According to Ibn Haukal the taxes and dues derived from the town 
and district of Nisibin in 358 a.m. (969 A.D.) amounted to five 
million dirhems and 32,000 dinars, Arab geographers and travellers 
of the Middle Ages speak in high terms of the gardens of Nisibis, and 
the magnificent returns obtained by the agrieulturist, According 
to Mukaddasi (ob. 1024), acorns, preserved fruits, and manufactured 
articles such as carriages, inkstands, &e., were exported. A change 
for the worse seon afterwards set in. The town was so heavily 
burdened with taxes by the Hamdanid princes living at Mosul that 
the Arab tribe of the Bann Habib, although blood relations of the 
Hamdanids, migrated in a body inte Byzantine territory, where 
they were well received, accepted Christianity, attracted other 
emigrants from Nisibis, and at last began to avenge themselves by 
yearly raids upon their old home. Ibn Haukal goes on to say that 
finally the Hamdanid Nasir ad-Daule toek possession of the town, 
confiscated the estates of those who had emigrated, and compelled 
those whe remained to substitute corn for their profitable fruit 
crops. This made a final end of the prosperity of Nisibis; the 
surrounding district, no longer protected against the incursions of 
nemad tribes, ceased to be cultivated and became the wilderness 
whieh it continues to be to this day. 


NISI PRIUS. For the history and meaning of this 
term in English law see Assize. Asa rule actions only 
are tried at nist prius, and a judge is said to sit at nisi 
prius when he sits alone, usually in the Queen's Bench 
Division, for the trial of actions. The trial at nisi prius 
was formerly by jury, unless with consent of the parties, 
but since the rules of the Supreme Court of 1883 the 
ordinary trial at nisi prius is without a jury in all but 
some specially excepted cases, chiefly of torts where the 
damages are unliquidated. Besides actions, indictments 
or informations may be tried at nis? prius, but only before 
a jury, the change in the law above-mentioned not extend- 
ing to such cases. The indictment or information is 
generally removed from the ordinary forum by certiorari, 
and the trial takes place in the Queen's Bench Division or 
at assizes before a special or a common jury (see JURY). 
The removal may be at the instance of the crown, the 
prosecutor, or the accused. Misdemeanours are removed 
more often than felonies. The most usual grounds of 
removal] are that difficult questions of law are likely to 
arise, that local prejudice has been excited, or that the 
case is quasi-civil, as non-repair of a bridge or obstruction 
of a highway. It is noticeable that criminal cases tried at 
nisi prius take their place in the nist prius list and not 
with other criminal cases. Where the proceedings are by 
indictment at assizes, sentence may be passed either at the 
assizes or in the Queen's Bench Division ; where by infor- 
mation, only the latter course is available. 


Nisi Prius Record was before the Judicature Acts the name of the 
formal copy of proceedings showing the history of the case up to the 
time of trial. After the trial it was endorsed with the postca, show- 
ing the result of the trial, and delivered by the officer of the court 
to the successful party, whose possession of the postea was his title 
tojudgment. Since the Judicature Acts there is no nist prius record 
in civil actions, the nearest approach to it being the deposit of 
copies of the pleadings for the use of the judge, and there is no 
postea, the certificate of the associate or master as to the result of 
the trial superseding it. In crown practice, the class of practice 
under which criminal proceedings at nist prius fall, the nisi prius 
record still exists, crown practice being specially excepted from the 
operation of the Judicature Acts. 


NISSA. See Nisu. 

NITRATES, NITRE, NITRIC ACID. See NITROGEN. 

NITROGEN is a chemical element which, on account 
of its abundance in nature and its relations to life, is of 
great importance. About three-fourths of the mass of the 
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atmosphere consists of elementary nitrogen; and, as an 
essential component of all albumenoids, the element per- 
vades the whole of the animal and vegetable kingdom. 
Nitrogen minerals are scarce (almost the only ones are Chili 
saltpetre and native nitre), but traces of the two nitrogen 
compounds, ammonia and nitric acid, are diffused through- 
out all soils, besides existing in the atmosphere. 

Elementary nitrogen exists only in the one form of 
nitrogen gas (N,=1 molecule) which is easily extracted 
from the atmosphere. Though resembling air in its 
general properties, it is easily distinguished from it by its 
not supporting combustion. According to Regnault, its 
specific gravity is 00703 times that of pure, dry air; and 
one litre, measured at ¿£ C. and P millimetres pressure 
(strictly speaking the pressure exerted by a column of 
mercury of 0" C. and the height P, at latitude 45? and sea- 
level) is W grammes, where 
P 
W= 04504855. 
For sea-level and lat. 55° 54’ (Edinburgh or Glasgow) 
the constant is 045090; for lat. 51° 32’ (London), 
0:45072. 

According to Dittmar (Reports on the Challenger Expe- 
dition) 1000 volumes of pure water, when shaken with 
excess of gas at / C. and “one atmosphere’s pressure,” 
absorb 8 volumes of the gas measured at 0° and the same 
pressure, —ĝ having for the temperatures given the fol. 
lowing values :—- 

t= 0° 15° 258 30° 
B=24:40 17:65 14:05 13:90 

Nitrogen is a permanent gas in this sense that no amount 
of pressure will liquefy it at any temperature lying above 
the “critical point” of —123°8 C. At or a little below 
this temperature 42 atmospheres reduce it to a liquid 
(Sarrau). 

Chemically, nitrogen gas is characterized by perfect 
inertness towards all ordinary reagents under ordinary 
conditions. But at certain higher temperatures boron, 
magnesium, vanadium, and titanium combine with it 
directly into nitrides. Nitrogen is capable even of uniting 
with ordinary oxygen. A mixture of the two gases, it is 
true, remains unchanged when exposed en masse to any tem- 
perature, but when it is subjected to a succession of electric 
sparks a small proportion of the two gases, no doubt 
through local dissociation into isolated atoms N and O, 
does unite into nitric oxide, NO, which then combines 
with more oxygen into red fumes of peroxide, N, 0, 

The part which the nitrogen gas in the atmosphere plays 
in the economy of nature is as yeta mystery. It certainly 
is not susceptible of being taken up directly by the plants 
and utilized in their synthesis of nitrogenous compounds. 
It plays no active part in the processes of combustion and 
of animal respiration ; in either it appears to act only as 
an inert diluent of the oxygen. 

In the case of respiration, however, this particular 
diluent seems to be essential; no animal could live 
healthily for any considerable period of time in pure 
oxygen, and we know of no other diluent which could be 
substituted for the nitrogen without producing poisonous 
effects. Besides, there can be no doubt that atmospheric 
nitrogen, in an indirect way, contributes towards the 
building up of nitrogenous organic matter. Every process 
of ordinary combustion probably, and every electric dis- 
charge in the atmosphere certainly, induces the formation 
of some nitric acid, which by combining with the atmo- 
spheric ammonia becomes nitrate of ammonia, and from 
certain experiments of Schénbein’s it would appear that 
nitrogen gas and water are capable of uniting directly into 
nitrite of ammonia (N, + 2H,0 = NO, . NH,), which, sup- 
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posing it to be produced in the atmosphere, would promptly 
be oxidized into nitrate. The nitrate produced by either 
process is carried down by the rain and conveyed to the 
roots of the plants, which assimilate it as part of tbeir 
nitrogenous organic matter. However small the scale may 
appear on which these processes of atmospheric nitrifica- 
tion go on when measured by the mass of nitrogen which 
remains unchanged, as this mass is immense, their absolute 
effect must be very considerable, and may form an 
important item in the economy of nature. 

The compounds of nitrogen may be arranged under the 
heads of ammonia, nitrates, nitro-compounds, organic 
nitrogen compounds, and cyanides. As all the several 
classes and their most important members are treated of 
under CHEMISTRY (vol v. p. 509-514), we confine our- 
selves here, in the main, to supplementing that article by 
such details as are of practical or general scientific interest. 


Ammonia. 


This, the only known compound of hydrogen with nitro- 
gen, is a gas of the molecular formula NH,. The most 
convenient process for the preparation of the pure gas is 
to mix powdered sal-ammoniac with powdered quicklime 
in a flask and to heat the mixture in a sand-bath. 
Torrents of ammonia come off, which must be dried by 
passing it through a closely packed column of solid caustic 
potash or soda (chloride of calcium absorbs the gas 
chemically) and collected over mercury, as the gas dissolves 
most abundantly in water. In addition to what has been 
said under CHEMISTRY of the properties of ammonia, it 
may here be mentioned that, though uninflammable in air, 
it burns brilliantly in oxygen, and that it is liable to the 
following peculiar kind of oxidation. Pour some strong 
liquor ammoniz into a large flask, so as to produce a moist 
mixture of the gas and of air, and suspend in this atmo- 
sphere a recently ignited spiral of thin platinum wire. 
The wire continues glowing and the flask soon fills 
with dense white fumes of nitrite and nitrate of am- 
monia, formed according to equation: 2NH, + (40 or 30) 
=H,O0+NO,H.NH, or NO,H.NH, ‘The platinum 
suffers no permanent change; its mode of action probably 
consists in this that it alternately absorbs (4.e., combines 
with) oxygen and hands it over to the ammonia. In any 
case the reaction is interesting as throwing some light 
upon the process of nitrification (vide infra). 

Aqueous ammonia (liquor ammoniz), being in constant 
requisition as a reagent, and also used in medicine and in 
the arts, is being manufactured industrially. Fresenius 
recommends the following process. A cast-iron pot, fitted 
up as a retort, is charged with alternate layers of slaked 
lime (10 kilos of quicklime plus 4 kilos of water) and a 
powdered and sifted mixture of 6:5 kilos of chloride and 
35 kilos of sulphate of ammonium. Eight litres of water 
are then added and well incorporated with the solids. The 
retort is now closed, and the outlet-tube joined on to the 
lower end of an inverted condenser, the upper end of which 
communicates with a set of Woulfe's bottles charged with 
water. The ammonia is driven off by judicious application 
of heat, the inverted condenser serving to make the gas 
relatively dry before being absorbed. In this operation 
the tubes conveying the gas to the water must go to the 
bottom of the bottles, as the solution produced is lighter 
than pure water; and, of course, the bottles must be kept 
cool by immersion in a cold water-bath. The strength of 
aqueous ammonia, for commercial purposes, is readily ascer- | 
tained by means of an hydrometer ranging from 0:85 to 1:0 - 
specific gravity. The relation between specific gravity S | 
at 14° C. (water of 14°=1) and percentage of ammonia | 
NH, (p) according to experiments by Carius, is as | 


follows :— 


| the aqueous portion of the ‘‘tar.”’ 
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| 
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Aqueous ammonia is generally sent out as “liquor 


fortissimus" of 30 to 35 per cent. For ordinary labora- 
tory purposes it is usually diluted down to 9 to 10 
per cent. This explains the discontinuities in the table. 

Two natural sources of ammonia are at present in 
industrial use. (1) The gaseous exhalations of volcanoes 
always include ammonia, hydrochloric acid, and sulphurous 
acid, of which the first two are formed no doubt by the 
action of steam on deposits of nitrides and chlorides in the 
interior of the earth, This explains the existence in the 
fumaroles (smoke-holes), and in the clefts of the lava of 
Vesuvius, Hecla, and other volcanoes, of deposits of 
(chiefly) sal-ammoniac. This volcanic ammonia salt is 
highly valued asa material for the preparation of pure 
liquor ammonie; but its supply hardly comes up to the 
demands of even this small industry. (2) More important 
are the masses of ammonia formed in the processes of 
putrefaction which are going on constantly in nature, and 
of which à mere fraction would satisfy all the demands 
of industry, if the recovery of such ammonia were not, 
as a rule, beset with insuperable difficulties. Thus, for 
instance, all the immense mass of the ammonia of the 
sewage of our large cities must be allowed to go to waste 
because we have no economical method for its extraction. 
Urine, when undiluted, is an easily handled raw material, 
and in former times actually formed the principal source of 
ammonia. Human urine contains from 2 to 3 per cent. of 
urea, or carbamide as it is called in systematic chemistry, 
because it is the anhydride of carbonate of ammonia. 
When urine putrefies, this carbamide takes up the ele- 
ments of water and becomes carbonate of ammonia, 
CO. (N,H,) + 2H,O =CO,(NH,).. A prompter mode of 
conversion is to evaporate the urine with a small propor- 
tion of vitriol, and heat the residue to near the boiling- 
point of the acid, when the nitrogen of the urea passes at 
once into the form of sulphate of ammonia. This latter 
process would apply also to the urine of horses and cattle, 
which, instead of urea, contains hippuric acid, a compound 
which, when taken conjointly with water, contains the 
elements of ammonia and benzoic and acetic acids. At the 
present time urine plays hardly any part in the ammonia 
industry ; but it may be mentioned that the produce of 
the urinals of Glasgow is, or lately was, wrought for car- 
bonate of ammonia. 

Preparation of Ammonia from Nitrogenous Organic Matter.-— 
All such matter when subjected to dry distillation gives up part 
of its nitrogen as ammonia, of which the greater part condenses 
with tle vapour of water produced, and is thus obtained as part of 
Large quantities of such tar- 
water are being produced ineidentally in the manufacture of coal- 
gas, and it is this material whieh at present forms the principal 


source for the industrial production of ammonia and ammonia 
salts. 

It may also be mentioned that the tar-water obtained as a bye- 
product in the distillation of shale for the production of paraffin 
oil is rich in ammonia, and has long come to be worked up for 
sulphate like gas-liquors. 

Crude tar-water contains about 1 per cent. of ammonia (more or 
less according to the quality of coal used, and the way it has been 
manipulated), mostly in the form of carbonate, part as cyanide, 
sulphocyanate, and sulphide of ammonium ; and this ammonia, of 
course, is associated with traces of hydrocarbons and other organic 
matter dissolved, or suspended, in the liquor. In some establish- 
ments the ammonia is extracted directly in the form of liquor 
ammoniæ. The liquor is run into a large iron boiler, and after 
addition of some ferrous and ferric salt (for fixing the sulphur of the 
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sulphide as FeS, and the cyanogen of the eyanide as prussiate, 
(NC),Fe. (NH,),), mixed with slaked lime and distilled. The 
vapours if condensed as they come off, would yield a very dilute 
liquor contaminated largely with volatile carbon compounds. To 
obtain a relatively pure gas, the vapour is subjected to a succession 
of partial condensations by making it pass through the several com- 
partinents of an iron apparatus, similar in its aetion to the 
** Coffey's still” which is used for the strengthening and refining 
of alcoholic liquors (see DisriLLATION, vol. vii. p. 265) The 
almost pure gas which leaves the last condenser is passed into 
a mass of water contained in a refrigerated close lead vessel, and 
thus eonverted into liquor amunonie of the requisite strength. 
In the majority of large establishments, however, the ammonia is 
converted into sulphate, for which purpose it need not be so 
elaborately purified. The ammoniaeal vapour obtained from the 
crude liquor by simple distillation, or by distillation with line from 
out of a steam-boiler, is passed into à quantity of chamber-acid con- 
tained in a leaden tank, until the acid is almost but not quite 
neutralized. An excess of alkali would induce the formation of 
sulphide of iron from the sulphide of ammonium in the vapour and 
the traces of iron-salt adventitiously present, and lead toa discolora- 
tion of the salt. Matters are generally arranged so that the bulk of 
the sulphate formed crystallizes out, on cooling, in the form of a 
granular magma, which is allowed to drain and to dry, and either 
sold as it is, or first purified by recrystallization. The pure salt, 
(NH,),SO,, forms anhydrous, colourless, transparent crystals, iso- 
inorphous with those of the corresponding potash salt, and, like it, 
belonging to the rhombic system ; even when produced on a large 
scale they are generally of small dimensions ; when allowed to grow, 
they assume forms which strikingly remind one of sugar-candy, 
although the latter is clino-rhombic. The salt is insoluble in 
alcohol, like most sulphates,—100 parts of water at 0°, 20°, 100° 
C. dissolve 71:0, 76:3, 97°5 parts of salt. The solution is neutral 
to litmus. The salt readily unites with another equivalent of sunl- 
phuric acid into crystallizable acid sulphate, SO,. (NH,). H, soluble 
in aleohol. The neutral salt melts at 140°C. Above 280° it emits 
ammonia and leaves acid salt, which latter then breaks up with 
formation of acid sulphite SONH H, nitrogen, and water. Ata 
red heat it breaks up into sulphur, nitrogen, and water : (NH4),S0,— 
S+N,+4H,0. 

Of other ammonia salts only the hydrochloride and the carbon- 
ates are industrially important. 

The hydrochloride, HCl. NH,— NH,Cl, better known as sal- 
ammoniac (see vol. i. p. 741-2), is made sometimes by sublimation 
of a mixture of the Si uem with common salt, but it is more con- 
veniently produced direet from gas-liqnor ammonia by passing it 
into muriatic acid until thelatteris almost neutralized. The liquor, 
when sufficiently concentrated by evaporation, deposits, on cooling, 
part of its salt in feathery crystals, which are customarily purified 
by sublimation. The subliming apparatus consists of two parts, 
—(1) a hemispherical stoneware basin placed within a close fitting 
iron one, or an enamelled iron basin, and (2) a hemispherical 
lead or stoneware lid, or dome, placed on the top of the basin 
and cemented on to prevent leakage. The dome has a small 
aperture in the top which remains open to preclude accumulation of 
pressure. The carefully dried crystallized salt is pressed into the 
basin, and, after the lid has been fitted on, is exposed to a long- 
lasting moderate heat. The salt volatilizes (mostly in the form of 
a mixed vapour of the two components, which reunite on cooling), 
and condenses in the dome in the form ofa characteristically fibrous 
and tough crust. The salt readily dissolves in water, with consider- 
able absorption of heat; 30 parts of salt with 100 parts of water at 
13°°3 give a mixture of the temperature of — 5^1 C. One hundred 
parts of water at 0°, 10°, 110° dissolve 28:4, 32:8, 77:2 parts of the 
salt. From its hot saturated solution it crystallizes on cooling in 
feathery groups of colourless needles. By slow evaporation of the 
solution it is possible to produce well-developed crystals which 
belong to the regular system, but look irregular on account of the 
predominance of the (hemihedric) faces of the trapezohedron. 

Of the earbonates of ammonia there are a large number, and 
their chemistry still lacks definiteness. The forme salt CO NH) 
is so unstable that it can hardly be said to exist. 'Fhe acid salt 
CO,CNH4)H is easily produced by passing carbonic acid into a 
saturated solution of the commercial salt, when it comes down as 
a crystalline precipitate. The commercial salt (important as a 
medicinal agent and as a chemical reagent) is obtained by subliming 
a mixture of sal-ammoniac and chalk from an iron retort pro- 
vided with a lead dome and receiver, It forms hard fibrous crusts 
or cakes, smelling strongly of ammonia. The salt has a variable 
composition. The greater part, as a rule, consists of ''sesqui- 
carbonate," 2(N11,,0 . 3CO, + H0 =(NH,).CO, + 2(N H,) . HCO; 
But it also contains carbamate of ammonia, 


NH § 
CO O—(NH,)" COv*2N H, H 


as obtainable by the direct union of carbonic anhydride and 
ammouia. 
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Of the several ammonia compounds which we have referred to, 
the sulphate is by far the most important in an industrial sense. 
Immense quantities of the crude salt are being used as a manure— 
the German sugar-beet growers alone consume a considerable 
fraction of the British produce—while to the technieal chemist 
gencrally it serves as the most convenient starting-point for the 
manufacture of ammonia, or of other ammonia salts.? 

In the mode of distilling coal customarily carried on in gas 
works, only about one-third of the nitrogen is obtained as ammonia 
in the tar-water, the remaining two-thirds being lost by evaporation 
into the air, or remaining in the coke in the carbide form. What 
used to go into the gas is now mostly recovered by efficient 
scrubbers. But the more efficient condensation of the ammonia 
actually formed is a matter of chemical engineering which cannot 
be more than touched on here. According to Bilbey the nitrogen 
of the coke can be recovered, partly at least, by distilling it at a 
very high temperature in a current of steam. Bilbey’s process, 
however, has hitherto failed practically to give satisfaetion, because 
the intense heat required means a great expense for fuel, and destroys 
the retorts at an alarming rate. The analytical chemist has no 
difficulty in extracting the whole of the nitrogen in a given sample 
of coal as ammonia by mixing it with soda-lime and heating 
the mixture in a combustion-tube to redness, and possibly the 
technical chemist will one day bring this process into a remunera- 
tive form. What, however, is meanwhile more easy of attainment 
is the recovery of the large quantities of ammonia which are being 
produced in the mannfacture of coke and in iron smelting (as far 
as carried out with coal), and which hitherto have been allowed to 
go to waste. Quite a number of chemists and engineers have tried 
their hands at this problem. ‘The apparatus proposed, generally 
speaking, all come to this, that the coal-smoke produced in the 
furnace, instead of being allowed to have its own way, is sucked 
out by exhausters, made to pass through refrigerators to deposit 
at least part of its tar and ammonia water, and the uncondensed 
combustible gases are led away to be used as fuel for steam-boilers, 
or, what in the case of coking is far better, led back to the coke 
oven and consumed there to increase the temperature, and thus 
improve the qualities of both coke and tar. The very high tem- 
perature of the oven or furnace smoke throws great difficulties in 
the way of a perfect condensation of the ammonia. These, in a 
Scottish iron-work, have been turned most ingeniously by mixing 
the smoke with the sulphureous vapour formed by the roasting 
of pyritie shale or coal, whereby the ammonia is converted into 
sulphite and sulphate, whieh can easily be condensed in even hot 
water. 

Should it not be possible to produce ammonia synthetically from 
atmospheric nitrogen? This question is stil waiting for an 
industrial solution ; scientifically it may be answered] in more than 
one way. Magnesium, boron, and a number of other solid and 
non-volatile elementary substances, when kept in nitrogen gas at 
the proper temperature, unite with the nitrogen into solid non- 
volatile nitrides ; and these, when heated in steam, yield ammonia 
and the corresponding oxide. Thus we have 3Mg + N,— N,Mg; 
and N,Mg,+3H,O=2NH3;+3MgO. Unfortunately the reagents 
are all expensive, and there is no economical method for their 
regeneration. The following method is not subject to this one 
objection. A mixture of baryta or carbonate of baryta with char- 
coal, when heated intensely in nitrogen gas, yields cyanide of 
barium, Ba(NC),, and this salt when heated in steam gives off 
ammonia while earbonate of baryta is left, which latter can be used 
for starting de novo, BaN,C,+4H,0=2NH,+ BaCO; + CO + He. 
Where this process fails we are unable to say; what we do know 
is that nobody has as yet succeeded in working it profitably even as 
a means for obtaining cyanides, whose value, per unit of nitrogen, 
is higher than that of ammonia. 


Nitrates. 


Nitrates (the generic term for nitric acid, HNOg, and its salts) 
are produced naturally by the electric discharges in the atmo- 
sphere, and in the processes of ‘‘ nitrification,” a fermentative 
oxidation which always sets in when moist nitrogenous animal or 
vegetable matter is left to itself in the presence of air and some 
basic substance (see FERMENTATION, Vol. ix. p. 98). This process in 
former times used to be carried out for the production of saltpetre, 
but as an industrial operation is now obsolete. The d of 
native nitre in India and clsewhere which nature has produced for 
us by the same method are, of course, still being utilized as far as 
they go. But they amount to very little compared with the 
immense masses of native nitrate of soda which exist in South 
America, and which, at present, constitute by far the most im- 
portant raw material for the nitrate industry. 

This native nitrate of soda forms part of a salty earth known to 


1 For the ammonia process of soda-ash manufacture, which, after having been 
asleep industrially for some thirty years, was brought into a remunerative form 
bv Soivay and Mond, and is now gradually, but surely, taking the place of the 
old Leblanc process, see SODIUM. 
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the natives as caliche or terra salitrosa, which abounds especially in 
the district of Atacama and the Peruvian province of Tarapaca. The 
caliche there lies from °25 to 1°5 metres deep, and stretches over a 
distance of forty leagues ; it is covered by a layer, froma half to 
two metres thick, of a hard conglomerate of sand, felspar, phosphates, 
and other mineral matters, which is designated ‘‘lostra.” In 
other places the caliche forms part of a sandy deposit which some- 
times comes to the surface and never goes down to a depth beyond 
2°6 metres. The caliche contains from 48 to 75 per cent. of nitrate 
of soda and from 20 to 40 per cent. of common salt, which are 
associated with various minor saline components, including iodate 
of soda, and more or less of insoluble mineral, and also some organic 
matter, guano amongst other things, which suggests the idea that 
the nitrate was formed by the nitrifieation of this kind of exere- 
mental matter, The caliche is worked up £z loco for crude nitrate 
of soda; by extracting the salts with tee water, allowing the 
suspended earth to settle, and then transferring the clarified liquor, 
first to a cistern where it deposits part of its chloride of sodium at 
a high temperature, and then to another where, on cooling, it 
yields a crop of crystals of purified nitrate. The nitre thus refined 
is imported chiefly from Valparaiso, whence the name of ‘ Chili 
saltpetre.” The mother-liquors used until a few years ago to be 
thrown away, but are now being utilized for the extraction of their 
iodine, which, although little in a relative sense, on account of the 
large masses of raw material wrought, amounts to a good deal 
absolutely, as is illustrated by the fact that Peruvian todine has 
put an end to the kelpindustry in Scotland. Chemically pure 
nitrate of soda ean be obtained by repeated recrystallization of 
Chili saltpetre or by synthesis from pure nitric acid and pure car- 
bonate of soda. It forms colourless transparent rhombohedra, like 
those of Iceland spar, only the angles are more nearly equal to right 
angles, so that the crystals look like cubes. Hence the name of 
eubie saltpetre, which is sometimes given to the salt. One 
hundred parts of water at 0°, 20°, 50°, 100°, 110° C. dissolve 72:9, 
87:5, 112, 180, 200 parts of the salt; at 120°, the boiling-point of 
the saturated solution, 216 parts. It fuses at 330° C. (Carnelley) ; 
at higher temperatures it loses oxygen (more readily than the 
corresponding potash salt) with formation of nitrite NO,Na, 
which, at very high temperatures, is reduced ultimately to a 
mixture of peroxide, NaO, and oxide, Na,O.  Industrially the salt 
is important as being the raw material for the manufacture of 
nitric acid and of nitrate of potash. 

Nitrate of potash (saltpetre), which forms the predominating 
component of gunpowder, occurs native in India and other parts 
of the world, and such native nitre has only to be purified by 
crystallization to become fit for the market. But the bulk of 
what occurs in commerce is made by double decomposition of Chili 
saltpetre with (a) caustic potash, (6) carbonate of potash, or (c) 
chloride of potassium, which processes yield (a) caustic soda, (b) 
carbonate of soda, (c) common salt as bye-products. The third form 
(c) of the method is most largely wrought, the necessary supplies 
of cheap chloride of potassium being furnished by the works at 
the Stassfurt deposits. The two raw materials are analysed, and 
quantities corresponding to NaNO,=§5 of nitrate of soda and 
KCl —74'5 parts of chloride of potassium respectively are dissolved 
together in an iron basin in the least quantity of hot water. The 
solution is boiled down to 1°5 specific gravity (hot), when the 
common salt formed gradually crystallizes out. It is fished out, 
allowed to drain, and the runningsare returned to the basin. The 
highly concentrated mother-liquor is allowed to cool with frequent 
agitation, so that the saltpetre, which crystallizes and assumes the 
form of a “meal,” is more readily freed from mother-liquor, by 
judicious washing with cold water. The crude saltpetre which 
is thus obtained is recrystallized until it is almost chemically pure, 
because an even slightly contaminated salt is unfit for gunpowder 
making. Nitrate of potash is isomorphous with the soda salt in 
this sense that it is possible to obtain itin the form of rhombohedra ; 
but these rhombohedra have no great stability, and under ordinary 
conditions the salt always assumes the form of long six-sided prisms 
of the right-rhombie system. It is far less soluble in water than 
nitrate of soda, and, unlike it, is absolutely non-hygroscopie. One 
hundred parts of water at 0°, 10°, 20°, 50°, 80°, 100°C. dissolve 13:3, 
21:1, 31°2, 86, 172, 247 parts of salt. The boiling fully saturated 
solution is at 114°, and contains 327 parts of salt per 100 of water 
(Mulder) It fuses at 352° C. (Carnelley) into a colourless liquid, 
which freezes into a hard compact mass exhibiting a coarse, fibrous 
fracture if the salt is pure. In an impure salt this structure be- 
comes the less distinct the greater the proportion ofimpurities; with 
a saltpetre which contains 3°5 per cent. of common salt, the fibres 
appear only at the edges of the surface of fracture. This is the 
basis of a now almost forgotten test for purity, and explains that 
to the present day the term ‘‘refraction” is used to designate the 
sum total of impurities contained in 100 parts of nitre analysed. 
When heated sufficiently beyond its fusing point it decomposes 
similarly to nitrate of soda, only it gives up its oxygen far less 
readily. A mixture of nitre with charcoal, sulphur, or other coni- 
bustible matter, when kindled, burns off with explosive violence. 
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Hence its application for the manufacture of gunpowder and in 
pyrotechnics, and its use in the laboratory as a powerful oxidizing 
agent in operations of the dry way. 

Nitric Acid, HNO, (see CHEMIsTRY, p. 511 sq.) is prepared 
from nitrate of potash or soda by distillation with sulphuric acid. 
The scientific chemist prefers the potash salt beeause it is more 
easily purified ; the manufacturer uses nitrate of soda because it is 
cheaper and a lower temperature and a less excess of oil of vitriol 
(over and above 1H.SO, for 2RNO,) suffice for its successful con- 
version into acid. For manufacturing purposes the distillation is 
effected from out of horizontal eylindrical or deep hemispherical 
retorts made of cast iron (a material which is far less attacked by 
the acids than one might be inclined to think). The retort com- 
municates with a series of Woulfe's bottles made of stoneware, 
which are sometimes provided with taps for letting off the distillate. 
The retort, after having been charged and connected with the 
receivers, is heated over a naked fire until all the acid is driven off, 
and nothing but a (more or less acid) sulphate of soda is left. The 
details of the manufacture vary according to the kind of acid which 
is intended to be produced. If the manufacture of ordinary aqua- 
fortis (of 1:3 to 1'4 specific gravity) is aimed at the receivers are 
charged with the proper proportion of water, and less than 1H,SO, 
may be used for the decomposition of 1NO4Na, because the per- 
oxide of nitrogen from the dissociated part of tlie acid, by the action 
of the water and the air in the receivers, is to a great extent recon- 
verted into nitric acid. The preparation of acid of highest strength 
demands the full equivalent of vitriol. But even then the product, 
apart from the contents of the first few condenser bottles nearest to 
the retort, is strongly contaminated with dissolved peroxide, which 
imparts to the acid a deep red colour. This impurity ean be 
brought down to about 2 per cent. by blowing air through the 
gently heated acid, which carries away the peroxide as a vapour. 
To utilize the latter, the mixture is made to ascend through a 
tower filled with coke kept moist by a constant rain of water running 
downwards against the stream of acid fumes. Water alone would 
convert two-thirds of the nitrogen into nitric acid, thus:—3N,0, 
(+aqua)=2NO+(2N,0,+aqua); but by the cooperation of the 
oxygen of the air a larger proportion of acid is being regenerated as 
aquafortis of about 1°3 specific gravity. Two kinds of acid are 
chiefly being produced, viz., (1) full-strength fuming acid of 1:5 to 
1:52 specific gravity at 15° C. , which is largely used (in the tar-colour 
industry for the making of nitro-bodies, and also for the manu- 
facture of gun-cotton and nitroglycerin), and (2) aquafortis of 1:35 
to 1°42 specific gravity, for the charging of batteries, and as a re- 
agent generally. Either acid is sold in two qualities, —as colour- 
less acid relatively free of peroxide of nitrogen, and as red acid 
charged with it, which admixture is not always an impurity in 
& technical sense, but desired for certain purposes to be present. 
Most commercial acid is contaminated with chlorine and sulphuric 
acid, which can both be removed by fractional distillation—most 
easily from the strongest acid. The chlorine accumulates in the 
first rannings; the sulphuric acid remains in the retort, if the dis- 
tillation be stopped in time. 

For most purposes the strength of an acid can be determined with 
sufficient accuracy by means of a hydrometer. 

The following table gives the relation between the percentages 
p of IINO; and the specific gravity S according to Kolb:— 


Sat 0C. S at 15° C. | 


1:530 
1:495 
1:460 
1:423 
1:374 
1:217 
1:251 


Regarding the reactions of nitric acid with elementary substances 
and with inorganic compounds generally, see CHEMISTRY (ut sup. 
pp. 511-514). The general effeet of the treatment of an organic 
substance with aquafortis is that the acid is reduced to lower oxides 
of nitrogen and water, while the organic substance undergoes some 
kind of oxidation, which sometimes assumes the character of a com- 
bustion. With regard to the more immediately formed oxidation 
products it is difficult to speak in general terms; suffice it to say 
that, according to Carius, all organic substances when heated with 
nitric acid in sealed-up tubes to 150° to 300° C. are burned com- 
pletely into carbonic acid, water, and nitrogen or nitrogen oxides. 
Any other element that may be present passes into its highest state 
of oxidation: sulphur, for instance, becomes sulphuric acid; phos- 
phorus, phosphoric, &e. Very remarkable is the action of real 
nitric acid, when employed in the cold, and under conditions pre- 
cluding the accumulation of water or lower oxides of nitrogen. The 
acid then, if it acts at all, unites with the respective substances, 
with elimination of water and formation from the body B of a pro- 
duet B+nHNO,-1H,0 or B--nNO,-nH. These nitro-bodies, 
as they are somctimes called, divide themselves into two classes: — 
(1) nitric esters, i.e., real nitrates formed from alcohols, which term 
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must be understood here to include glycerin, sugar, mannite, cellu- 
lose, and many other OH-compounds not usually called aleohols 
(in these the group NO,. O stands where the OH was in the original 
substance); and (2) nitro-bodies proper, in which the NO,-group has 
taken the plaee of an H which was combined directly with carbon. 
An example is the nitrobenzol, CgH,(NO,), produced from benzol, 
CH. H. When such a (true) nitro-body is treated with nascent 
hydrogen, the NO, as a rule goes out and is replaced by an amidogen 
NH,; thus C,H,(NO,) becomes CjIHI;(NII,) amido-benzol or 
aniline. The nitrie esters, in the circumstances, yield up their 
NO, as ammonia. 

For other metallic nitrates, see under the respective metals. For 
nitric esters, sce METHYL, GUN-CoTTon, and NirRocLvcEniw. For 
nitric anhydride (N,O;), peroxide of nitrogen (N,0,), nitrous acid 
(N,O,), nitric oxide (NO), nitrous oxide (N,O, laughing-gas), also 
chloride of nitrosyle (aqua regia), see CHEMISTRY, p. 511 sq. 


Nitrogenous Carbon Compounds. 


Of this very numerous family we can only name a few of the 
more important groups and explain their genetic relations. 
Cyanides, compounds of the radical (NC),! are important to us 
here chiefly as a link between the two elements on the one hand and 
nitrogenous organic bodies proper on the other. Hydrocyanic acid, 
NCH, can be produced synthetically in a number of ways; we 
may, for instance, synthesize cyanide of barium, BaN,C,, as shown 
above, and decompose it by sulphuric acid. A more direct method 
is to first combine carbon with hydrogen into acetylene and then 
to subject a mixture of this and nitrogen gas to a spark-current, 
when hydrocyanic acid is produced, thus:—C,H,+N,=2HNC. 

Alkylamines.—When hydrogen is generated within an acidified 
solution of hydrocyanic acid by means of zinc, the cyanide, by 
taking over four atoms of hydrogen, passes into (a salt of) methyl- 
amine, NCH+4H=NH,.CH,. It is explained under METUYL 
how this base may be utilized for the production of methyl- 
alcohol, and thus, indirectly, of iodide of methyl and of acetonitrile 
(psendo-cyanide of methyl, NC.CH,). This shows the possibility 
of producing from hydrocyanie acid, in the first instance di- and 
tri-methylamine, and, more indireetly, the whole series of alkyla- 
mines (NHR, NHR,, NR,; where R=CH;, CH,+CH,=C,H,, 
C,H,+CH,=C,H,, &e.) Closely allied to these alkylamines are 
the diamines, derived from the bromides of the olefines, CaHe,, as 
the former are from those, or the iodides, of the alcohol-radicals 
CH;, C,H,, &e. To ethylamine, for instanee, corresponds ethy- 
lene-diamine, C,H,(NH,)s. 

Acid-amides are bodies related to acids, as alkylamines are to 
alcohols. Thus, for instance, 

C,H,NH, corresponds to [CH,. COJNH,. 
Ethylamine. Acetamide. 
Polybasie acids form each a series of amides. Thus succinic acid, 
C,H,(COOH),, forms two amides, viz., 
CONH, 


CH, CONT, and CHL GONE: 
Succinamide. 


Succinamie acid. 


All acid-amides are the anhydrides of corresponding ammonia salts, 
and ean be produced from these by aetual dehydration ; there is 
no need of explaining by an equation what is so elearly seen in the 
formule. The two succinamides just named, and all analogous 
‘t amides,” are susceptible of further lehydration: thus 


suceinamie acid, OH. CONDI] , 
by losing the bracketed OH and H becomes 


succinimid, CH. Co NH); 
C [o NH] 

and succinamide, CH, | — — —, 
Inamide. 9 KONIA 


similarly becomes 


CN: 


Acid-amides must not be mixed up with amido-acids. 

Amido-acids have their (NH,) within the specific, not in the 
generic, radical. Thus, acetic acid, CHCOOH, by chlorination, 
becomes chloracetic acid, CH,C1. COOH, and this ehloro-acid again 
gives up its chlorine to ammonia and to caustic potash, and 
receives back NH, in the one case and OH in the other, becoming 


CH,(NH,). COOH and CH,(OH). COOH 
Amido-acetic acid. Oxy-aectic or glycollic acid. 
respectively. The latter forms an amide, CH,(OH)CO. NH,, as 
acetic acid does, and this amide, as is easily seen, is isomerie with 
amido-acetic acid, either being oxy-acetic minus OH plus NH,; but 


succino-nitrile, C,H Ka 


1 See CHEMISTRY. 


Some of the more important cyanides will be discussed 
under PRUSSIC ACID. 
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the two differ widely from each other. The amide, when treated 
with aqueous potash, yields ammonia and glycollate of potash, the 
amido-acid water and amido-acetate of potash. The substance 
asparagine, which is contained in so many vegetable juices, and 
olten appears as a decomposition product of albumenoids, is an 
amide and an amido-acid in one, being amido-succinamie acid. 


COOH = - . NIIS 
ETT onn 160: On: 
Succinic acid. Asparagine. 


With the so-called aromatic bodies a very general method for 
producing amido-bodies is first to prepare a nitro-body and then 
reduce it by nascent hydrogen. Thus, for instance, we can convert 
nitrobenzol, C,IT;. NO), above referred to, into amido-benzol, 
C,H,. NM, We shall use this body as an example to explain the 
general mode of formation of a most interesting group of nitro- 
venous compounds which at present play a great part in the colour 
industry. 

Diazo-bodies.—All NH, componnds, when treated with water 
and nitrous acid, virtually NO. O11 —3(N,O,- H.O), yield the 
corresponding hydroxyl (OH) compounds, with joint elimination 
of the nitrogen of substance and reagent as nitrogen gas. Thus we 
have— 

CH; NH, +0H. NO- C,H,. OH c H,O +N. 


Anilinc. Phenol. 


This is quite a general reaction ; but in the ease of aromatie amines 
the reaction takes a different turn, if, instead of the free amine, we 
use one of its salts, and, in a relative sense at least, exclude water 
asa medium. In the case of nitrate of aniline, for instance, the two 
atoms of oxygen in the nitrous acid combine with all the hydrogen 
of the generic radicals, while all the rest unites into diazo-benzol :— 
HNO,.C,H,. NH,+NO. OH=2H,0 + C,H,—N —N—NO,s. 


Nitrate of diazo-benzol, 


And similarly in similar cases. Diazo-benzol has a great tendency 
to givo off the nitrogen gas N, which is visible in its formula. We 
need only treat it with water and it yields what nitrous acid water 
would have given at once :— 

C,H;—N=N—NO,+H. OH=HNO,+N,+C,H;. OH. 
There is something between the nitrates of amido- and of diazo- 
benzol, which, it is true, has only a theoretical existence in this 
case, but ean be realized in other analogous cases. 

Nitroso-bodies.—Ethylamine, under the action of water and 
nitrous acid, yields alcohol, C,H, . OH, as aniline yields phenol, and 
other monamines yield their alcohols. With diethylamine this 
reaction cannot take place; what does take place is that the NO 
of the nitrous acid expels and takes the place of the one loose H in 
the amine, and forms nitroso-diethyline :— 

N.H.(C,Hj,*- NO. OH-H. OH +N. (NO) . (G,H,),. 
Nitroso-diethyline. 
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Hydrazines.—This nitroso-diethyline is a liquid boiling at 177^, 
devoid of alkaline properties. When treated with zine-dust and 
acetic acid it yields a basic substance dicthyl-hydrazine, which 
contains NH, in lieu of the NO of the nitroso-body. 

N. (NO)(C,Hs5)s N. (NH,)(C.H;),. 
Nitroso-dieth yline. Diethyl-hydrazine. 
This hydrazine is only one of a large genus, representatives of 
which are also obtainable from diazo-bodies by nascent hydrogen. 
Example— 
C,H,—N —N—(HS0,) + 4H =H,S0,+ C,H,—NH . (NH3). 
Sulphate of diazo-benzol. Phenyl-hydrazine. 
Ureids are a class of bodies which are related to urea as amido- 


bodies are to ammonia. Thus 
NH, (NH (ZNH;)' 
NH; 
correspond to ET 
NH (NH) (NH) 
CO | E co | XH cog 
Urea, ^ Urea radicals. 
We satisfy ourselves with quoting two ureids derived from oxalic 
acil C0 OH Just as we have two ammonia derivatives, 


OH XH, 
6,0, <NH, and CO. NH 


Oxamic acid. Oxamide. 
so there exist two urea-derivatives 
NH 
and go gar tco |. 
Oxalurie acid. Parabanie acid. 


The urea radicals are enclosed in square brackets. These are two 

examples of a large family of bodies interesting on account of their 

close relationship to uric acid, a constant component of urine. j 
Creatine is a erystalline base which was discovered by Liebig 


OH 
C:0; Cn . NH,CO] 
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in the juice of flesh. Volhard prepared it synthetically by the 
suecessive realization of the following two reactions :— 


(1) CH,Ol. COOH + NH,CH, - HCl 4- CH. NH(CH;). COOH ; 
Chloracetic acid. Methylamine. Methyl-amido-acetic acid. 
(sarkosine). 
(2) CH,. NH(CH,). COOH +(CN)NH,= 
Sarkosine. Cyanamide. 


- PR 
NH=C | X(C). [CH,. COOH]. 
Creatine. 


Betaine and Neurine, two bases derived from trimethylamine, 
are of great physiological importance. Neurine 


(CH;,—N—(0H) 


CH.CH, 


was discovered by Liebreieh as one of the congeners of a complex 
substance contained in the brain. By oxidation it is converted 


into betaine 
(CH),—N. 
CH,. CO. 0 


which Scheibler discovered in the juice of the sugar-beet. Both 
bases can be produced synthetically,—the betaine by first unit- 
ing trimethylamine with chloracetic acid into a chloride, 
CICH,.COOH + N(CH4),, and then replacing the Cl by OH by 
means of oxide of silver and water. The hydroxide 


G CH 
x-[1 | Oe boorm 


formed spontaneously loses the bracketed [OH] and [H] as water, 
and becomes trimethyl-glycocoll, which is betaine. 

Native Alkuloids.—These may be divided into (1) bodies 
consisting of carbon, nitrogen, and hydrogen only, generally 
volatile liquids (of which nicotine may be quoted as an example); 
and (2) such as contain oxygen in addition to the three elements 
named (quinine, morphia, strychnine, &c.). The more important 
of these bases are noticed in separate articles. 

The Albumenoids.—This class comprises those substances known 
as albumin, fibrin, casein, &c., which, conjointly with carbo- 
hydrates and fats respectively may be said to form the basis of 
vegetable and animal life. They consequently are the most 
important of all nitrogenous carbon compounds; but unfortunately 
we know little of their chemical constitution. They are all solids 
containing 53 to 54°7 per cent. of carbon, 7'1 to 7:2 of hydrogen, 
15:6 to 15:8 of nitrogen, and 177 to 1:8 of sulphur. Glutin and 
chondrin (glue) are closely allied to them. See the special 
articles. 


Analysis. 


In regard to general methods for the determination (or detection) 
of the element, sce CHEMISTRY, vol. v. p. 546-7. But it may be added 
that the method there given as that of Dumas, for combustible 
carbon compounds, can be made to apply to metallic nitrates by 
simply substituting finely divided metallic copper for the oxide of 
copper as a burning agent, and that Varrentrapp and Will’s 
method applies as it stands to metallic nitrides and amides, to 
metallic cyanides, and to all metal-amines. We confine ourselves 
here to the more important methods for the detection of certain 
classes of nitrogen compounds. 

1. Ammonta-salts and most acid-amides and amin-acids, when 
treated with aqueous potash, give offtheir nitrogen as ammonia gas, 
which, if sufficient in quantity, is easily detected by (a) its pungent 
smell, (b) its action on turmeric or red-litmus paper, (c) its forming 
dense clouds of sal-ammoniae when brought into contact with a 
glass rod moistened with muriatic acid. Should the vapours of 
ammonia be too highly attenuated to be thus identified, condense 
them in dilute muriatic acid, and to the distillate obtained (after 
neutralization of the free acid by potash or soda) apply ‘‘ Nessler’s 
reagent" (a solution of the salt Hgl,.2KI in aqneous caustic 
potash or soda; see MERCURY, vol xvi. p. 34) The least 
trace of ammonia, if present, assumes the form of iodide of mercur- 
ammonium, which, if too little to come down as a precipitate, will 
announce itself by imparting to the liquid an intense brown or 
yellow colour. One-hundredth of a milligram of ammonia dif- 
fused throughout 50 c.c. of liquid (i.¢., five million times its 
weight) can thus be detected with unerring certainty. 

2. Nitrous and Nitrie Acid. — We assume the acids to be given as 
solutions of their alkaline salts, and may well do so because other 
metallie salts of either acid can easily be brought into this form by 
suitable operations. A solution of alkaline nitrite, when mixed 
with aqueous sulphuric acid, gives off brown fumes (of N,O4 and 
N,0,)ifit is sufficiently concentrated. In more dilute solutions 
the liberated nitrous acid breaks up into nitric acid and nitric 
oxide gas, which latter forms brown fumes (of N,O,) as soon as it 
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comes into contact with the air. In still more dilute solutions the 
liberated nitrous acid remains undecomposed, but is readily detected 
by a sufficiency of a strong solution of ferrous sulphate or chloride, 
whieh reagents liberate nitric oxide from it and dissolve it with 
formation of an inky-black solution. This is the most character- 
istic and a highly delicate test. But in the latter respect it is far 
surpassed by ‘‘Gries’s reagent,”—a solution of sulphate of meta- 
diamido-benzol in dilute sulphuric acid. When this solution is 
added to even the most dilute solution of nitrous acid, a yellow 
coloration is developed which attains its maximum of intensity 
after about fifteen minutes standing. This test is fully as delicate 
as Nessler’s for ammonia. 

A nitrate solution, when mixed with aqueous sulphuric acid or that 
acid and ferrous salt, exhibits no visible change. But when the 
solution is mixed with its own volume of (concentrated) oil of 
vitriol, so as to not only liberate but also dehydrate the nitric acid, 
and a strong solution of ferrous sulphate is cautiously poured on the 
top of the mixture, nitric oxide is eliminated which dissolves in, 
and strikes an inky-black colour with, the ferrous salt layer. This 
is the test for nitrates. 

When a solution containing nitrates or nitrites is distilled with 
concentrated caustic potash or soda and aluminium foil or zinc- 
foil and iron filings (or any metal or combination which, with 
the pure alkali-solution, would give off hydrogen), the nitrogen 
ig gradually eliminated as ammonia, which can be condensed, and, 
however little it may amount to, detected by Nessler’s reagent, 
as above explained. (W. D.) 


NITROGLYCERIN (synonymes Glonoin, Glonoin Oil, 
Dynamites, Blasting Gelatin), CH,N4,0, = C4H,(NO$40;, 
was discovered by Sobrero in 1846, and soon afterwards 
was more thoroughly investigated by hailton and by De 
Vrij It is formed by the action of concentrated nitric 
acid, in the presence of strong sulphuric acid, upon gly- 
cerin at a low temperature, and may be readily prepared 
upon a small scale by dropping the glycerin into the 
mixed acids, the mixture being kept artificially cooled, 
and afterwards poured into a large volume of water. The 
nitroglycerin then separates as a heavy liquid (sp. gr. 
1:6), generally pale yellow, but quite colourless when 
pure. It is inodorous, and has a sweet pungent aromatic 
flavour; if it be touched with the tongue or even brought 
into contact with the skin severe headache ensues, but this 
effect does not recur after a while with those who habitually 
handle it, nor is their health premanently injured by 
working with it. Nitroglycerin is applied medicinally, 
in very minute doses, in cases of heart disease, but if taken 
even in small quantities it operates as a violent irritant 
poison, If a thin layer be spread upon a hard surface 
and struck sharply with a hammer it explodes violcntly ; 
under favourable conditions it is more sensitive to explo- 
sion by a blow than even mercuric fulminate. It freezes 
(or crystallizes, in six-sided prisms) at about 40° F., and 
slowly liquefies again at 50°. When frozen it is less 
sensitive to explosion; in the United States, where nitro- 
glycerin is extensively used, as such, in mining operations, 
it is transported in the frozen state for greater safety. 
Under some circumstances, however, the readiness with 
which nitroglycerin and its preparations freeze is a source 
of danger; they have generally to be thawed, by applying 
heat, before use in cold weather or after they have been 
frozen for some time, and disastrous explosions have re- 
sulted from this being carelessly done. Nitroglycerin is 
very slightly soluble in water, but is readily taken up by 
many solvents, especially by methyl-aleohol or wood- 
spirit. This solution being non-explosive, in the early 
days of application of nitroglycerin it was transported in 
that form ; but if the spirit became weakened by evapora- 
tion, an explosive layer of nitroglycerin containing some 
spirit would separate, and, in cool weather, nitroglycerin 
would crystallize out of the solution. The dangers attend- 
ing the use of nitroglycerin were therefore not much 
diminished by the use of the solvent. 

Unless very carefully freed from acid and from unstable 
impurities, nitroglycerin will decompose more or less 
rapidly, especially in warm climates, and the heat developed 
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by the chemical change may lead to spontaneous explosions. 
But, when manufactured and purified according to the 
system originated and developed by Nobel, the liquid is 
possessed of great stability. 


The first attempts to utilize the explosive power of nitroglycerin 
were made by Nobel in 1863; they were only partially successful 
until the plan, first applied by General Pictot in 1854, of develop- 
ing the force of gunpowder in the most rapid manner and to the 
maximum extent, through the agency of an initiative detonation (see 
** Detonation,” art. ExpLosives, vol. viii), was applied by Nobel 
to the explosion of nitroglycerin. Even then, however, the liquid 
nature of the substance, though advantageous in one or two direc- 
tions, constituted a serions obstacle to its safe transport and storage 
and to its efficient employment; it was therefore not until Nobel 
hit upon the expedient of producing plastic solid preparations by 
mixing the liquid with solid substauces, in a fine state of division, 
capable of absorbing and retaining considerable quantities of it, 
that the future of nitroglycerin as one of the most effective aud 
convenient blasting agents was secured. Charcoal was the first 
absorbent used; eventually the siliceous (infusorial) earth known 
as “ kieselouhr” was selected by Nobel as the best material for pro- 
ducing DYNAMITE (q.v.), as it absorbs, after calcination, from three 
to four times its weight of nitroglycerin, and does not part with it 
easily when the mixture is submitted to pressure or frequent altera- 
tions of temperature. For work requiring the greatest sharpness 
and violence of action, the so-called No. 1 dynamite, consisting of 
about 75 parts of nitroglycerin and 25 parts of kieselguhr, is by 
far the most extensively used ; other inert absorbents have been 
used at times, and numerous other less violent forms of dynamite 
(Dynamitis à base action) are prepared by impregnating mixtures 
of oxidizable substances and oxidizing agents (¢.g., of nitrates and 
charcoal or carbonaceous bodies) with smaller proportions of nitro- 
glycerin, or by using imperfectly nitrified wood-fibre, or other forms 
of cellulose, as the absorbent. Lithofracteur, dualin, glyoxilin, 
potentite, atlas-dynamite, lignin-dynamite, are examples. ‘The last- 
named was employed by the Fenians in the attempted outrages in 
Glasgow and London in 1883. The only inert absorbent of nitro- 
glycerin which compares in efficiency with kieselguhr is magnesia 
alba, which is extensively used for making dynamite in California. 
The application of nitroglycerin-preparations to industrial pur- 
poses, especially for mining, tunnelling, aud blasting work in which 
great cleaving and shattering effects are desired, has developed very 
rapidly since 1867. Thus, in that year 11 tons were produced at 
the various works with which Nobel is associated ; in 1870 the 
yield had increased to 421 tons, in 1877 to 5500 tons, and in 1882 
to 9500 tons, while eonsiderable quantities are now manufactured 
independently of Nobel. 

The most recent and most perfect form in which nitroglycerin 
is now used is called blasting gelatin. This material, also invented 
by Nobel, is composed of the liquid and of a small proportion of 
so-called nitro-cotton, which consists chiefly of those products of the 
action of nitric acid on cellulose whieh are intermediate between 
collodion-cotton and gun-cotton (trinitro-cellulose, &c.). If the 
liquid is gently heated together with 5 to 7 per cent. of the 
finely-divided nitro-cotton, and the mixture kept stirred, the two 
gelatinize together, producing a translucent, plastic, and tenacions 
mass, which becomes hard when cooled to the freezing point of 
nitroglycerin, and may be kept in water for any length of time 
without an appreciable separation of nitroglycerin. When properly 
prepared, blasting gelatin is less sensitive to detonation than 
dynamite ; and, while its action as an explosive is somewhat more 
gradual, it is considerably superior to dynamite in explosive power, 
and even slightly more powerful than pure nitroglycerin, the 
reason being that the latter contains somewhat more oxygen than 
is required for the complete oxidation of the carbon and hydrogen, 
and that this excess is utilized in supplying the deficiency of oxygen 
existing in the feebly explosive nitro-cotton. Blasting gelatin is 
rapidly replacing dynamite in some of its applications, and is al- 
ready extensively manufactured in different countries. (F. A. A.) 


NITZSCH, Kart IMMANUEL (1787-1868), theologian, 
was born at the small Saxon town of Borna on September 
21,1787. His father, Karl Ludwig Nitzsch, who at that 
time was pastor and superintendent in Borna, and after- 
wards became professor at Wittenberg, has also left a 
name of some distinction in the theological world by a 
number of writings, among which may be mentioned a 
work entitled De discrimine revelationis imperatorim et 
didactice prolustones academice (2 vols, 1830). Karl 
Immanuel, after receiving his elementary education at 
home, was sent to Schulpforta in 1803, whence he pro- 
ceeded to the university of Wittenberg in 1806. In 1809 
he graduated, when the subject of his thesis was De 
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evangeliorum apocryphorum in explicandis canonicis usu et 
abusu, and in the following year he “habilitated” with a 
dissertation De testamentis patriarcharum, libro veteris 
testamenti pseudepigrapho. Having been ordained deacon 
in 1811, he showed remarkable energy and zeal during 
the bombardment and siege of the city in 1813; and in 
1817 he was appointed one of the preceptors in the 
preachers’ seminary which had been established after the 
suppression of the university. From 1820 to 1822 he 
was superintendent in Kemberg, and in the latter year he 
was appointed professor ordinarius of systematic and 
practical theology at Bonn. Here he remained until called 
to succeed Marheineke at Berlin in 1847 ; subsequently; 
he became university preacher, provost of St Nicolai (in 
1855), and member of the supreme council of the church, 
in which last capacity he was one of the ablest and most 
active promoters of the Evangelical Union. He died on 
August 21, 1868. 

His principal works are System der Christlichen Lehre (1829, 6th; 
ed. 1851), Praktisehe Theologie (1847-60, 2d. ed. 1863-68), Akade» 
misehe Vorträge über Christliche Glaubenslehre (1858), and several 
series of Predigten. His Protestantisehe Beantwortung, a reply to } 
the Symbolik of Móhler, which originally appeared in the Studien ^ 
u. Kritiken, may also be mentioned. Nitzsch, whose work in dog- 
matic theology has been already characterized (see vol. vii. p. 342), 
still stands out as one of the ablest and most genial and accom- 
plished representatives of the ‘‘ Vermittelungstheologie" (media- 
tiou theology), or what may be called the broad evangelical school 
of modern Germany.—Gregor Wilhelm Nitzsch (1790-1861), brother 
of Karl Immanuel, chose philology as his province, and held pro- 
fessorships of ancient literature successively at Kiel (from 1827) and 
at Leipsic (1852). He published varions works, chiefly connected 
with the elucidation of the Homeric poems. 


NIVELLES (Flem., JVyvel), a manufacturing town of 
South Brabant, Belgium, stands on the Thines, a small 
sub-tributary of the Scheldt, 18 miles by rail to the south 
of Brussels. The Romanesque church of St Gertrude, 
dating from the 11th century, is interesting, but the 
exterior suffered defacement in the 18th century, and the 
restoration of the tower, which suffered from fire in 1859, 
has not been successful. The treasury contains some 
valuable works of art. Nivelles has manufactures of 
woollen, cotton, linen, and paper, as well as a railway loco- 
motive and carriage work, and does a considerable trade in 
corn and live stock, especially swine. The town owes its 
origin to a convent founded in 645 by Ida or Ita, the wife 
of Pippin of Landen. The population was 9825 in 1876, 
but is said to have been much larger in the 16th century. 

NIZAMI (1141-1203). Shaikh Nizámí or Nizám-uddín 
Abu Mohammed Ilyás bin Yusuf, the unrivalled master of 
the romantic epopee in Persia, who ranks in poetical genius 
as next to Firdausí, was born 535 a.n. (1141 a.p.) His 
native place, or at any rate the abode of his father, was in 
the hills of Kumm, but as he spent almost all his days in 
Ganjah in Arran (the present Elisabethpol) he is generally 
known as Nizámí of Ganjah or Ganjawi. The early death 
of his parents, which illustrated to him in the most forcible 
manner the unstableness of all human existence, threw a 
gloom over his whole life, and fostered in him that earnest 
piety and fervent love for solitude and meditation which 
have left numerous traces in his poetical writings, and served 
him throughout his literary career as a powerful antidote 
against the enticing favours of princely courts, for which 
he, unlike most of his contemporaries, never sacrificed a 
tittle of his self-esteem. The religious atmosphere of 
Ganjah, besides, was most favourable to such a state of 
mind; the inhabitants, being zealous Sunnites, allowed 
nobody to dwell among them who did not come up to 
their standard of orthodoxy, and it is therefore not sur- 
prising to find that Nizámí abandoned himself at an early 
age to a stern ascetic life, as full of intolerance to others 
as dry and unprofitable to himself. He was rescued at 


last from this monkish idleness by his inborn genius, 
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which, not being able to give free vent to its poetical 
inspirations under the crushing weight of bigotry, claimed 
a greater share in the legitimate enjoyments of life and the 
appreciation of the beauties of nature, as well as a more 
enlightened faith of tolerance, benevolence, and liberality. 
The first poetical work in which Nizámí embodied his 
thoughts on God and man, and all the experiences he had 
gained, was necessarily of a didactic character, and very 
appropriately styled Mukhzan-ulasrér, or “Storehouse of 
Mysteries," as it bears the unmistakable stamp of Süfic 
speculations (compare Háriz, vol. xi. p. 368). It shows, 
moreover, a strong resemblance to Násir Khosrau's ethical 
poems and Sanáí's Hadikat-ulhakikat, or “Garden of 
Truth." The date of composition, which varies in the 
different copies from 552 to 582 a.n., must be fixed in 
574 or 575 (1178-79 a.p.), as the author states himself 
in the prologue that he was forty years old when he wrote 
it, and the prince to whom he dedicated it—complying 
so far with the usual custom of his time—was Fakhr- 
uddín Bahrámsháh, the ruler of the principality of Arzanján, 
who died after a very long reign 622 a.m. Although the 
Makhzan is mainly devoted to philosophic meditations, 
the propensity of Nizámf's genius to purely epic poetry, 
which was soon to assert itself in a more independent 
form, makes itself felt even here, all the twenty chapters 
being interspersed with short tales illustrative of the 
maxims set forth in each. His claim to the title of the 
foremost Persian romanticist he fully established only a 
year or two after the MWakhzan by the publication of his 
first epic masterpiece Khosrau and Shirin, composed, 
according to the oldest copies, in 576 A.H. (1180 a.p.). 
As in all his following epopees the subject was taken 
from what pious Moslems call the time of *heathendom,"— 
here, for instance, from the old Sassánian story of Sháh 
Khosrau Parwíz, his love affairs with the princess Shírín 
of Armenia, his jealousy against the architect Ferhád, for 
some time his successful rival, of whom he got rid at last 
by a very ingenious trick, and his final reconciliation and 
marriage with Shirin; andit is a noteworthy fact that the 
once so devout Nizámí never chose a strictly Mohammedan 
legend for his works of fiction. Nothing could prove 
better the complete revolution in his views, not only on 
religion, but also on art. He felt, no doubt, that the 
object of epie poetry was not to teach moral lessons or 
doctrines of faith, but to depict the good and bad tend- 
encies of the human mind, the struggles and passions of 
men ; and indeed in the whole range of Persian literature 
only Firdausí and Fakhr-uddin Asad Jorjání, the author 
of the older epopee Wis and Rémin (about the middle of 
the llth century) can compete with Nizámí in the 
wonderful delineation of character and the brilliant paint- 
ing of human affections, especially of the joys and sorrows 
of a loving and beloved heart. 

Khosrau and Shirin was inscribed to the reigning 
atábeg of Azerbaiján, Abú Jafar Mohammed Pahlawán, 
and his brother Kizil Arslan, who, soon after his accession 
to the throne in 582 A.H., showed his gratitude to the poet 
by summoning him to his court, loading him with honours, 
and bestowing upon him the revenue of two villages, Hamd 
and Niján. Nizámí accepted the royal gift, but his resolve 
to keep aloof from a servile court-life was not shaken by 
it, and he forthwith returned to his quiet retreat. Mean- 
while his genius had not been dormant, and two years 
after his reception at court, in 584 A.H. (1188 a.p.), he 
completed his D£wn, or collection of kasídas and ghazals 
(mostly of an ethical and parenetic character), which are 
said to have numbered 20,000 distichs, although the few 
copies which have come to us contain only a very small 
number of verses. About the same time he commenced, 
at the desire of the ruler of the neighbouring Shirwan, his 
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second romantic poem, the famous Bedouin love-story of 
Laila and Majnún, which has so many points in common 
with Ariosto’s Orlando Furioso, and finished it in the short 
space of four months. A more heroic subject, and the 
only one in which he made a certain attempt to rival 
Firdausi, was selected by our poet for his third epopee, 
the 7skandarnáma, or * Book of Alexander,” also called 
Sharafnáma or Iqbálnáma-i-Iskandarí (“ The Fortunes of 
Alexander "), which is split into two divisions. The first or 
semi-historical part shows us Alexander the Great as the 
conqueror of the world, while the second, of a more ethical 
tendency, describes him in the character of a prophet and 
philosopher, and narrates his second tour through the 
world and his adventures in the west, south, east, and 
north. There are frequent Sufic allegories, just as in the 
Makhzan ; and quite imbued with pantheistic ideas is, for 
instance, the final episode of the first part, the mysterious 
expedition of Alexander to the fountain of life in the land 
of darkness.! As for the date of composition, it is evident, 
from the conflicting statements in the different MSS., that 
there must have been an earlier and a later recension, the 
former belonging to 587—589 a.m., and dedicated to the 
prince of Mosul, *Izz-uddín Masud, the latter made for 
the atábeg Nusrat-uddin Abt Bakr of Tabriz after 593 
A.H., since we find in it a mention of Nizámí's last romance 
Haft Paikar, or the “Seven Beauties,” which comprises 
seven tales related by the seven favourite wives of the 
Sassánian king Bahrámgür. In this poem, which was 
written 593 A.H., at the request of Nur-uddin Arslan of 
Mosul, the son and successor of the above-mentioned ‘Izz- 
uddín, Nizámí returned once more from his excursion into 
the field of heroic deeds to his old favourite domain of 
romantic fiction, and added a fresh leaf to the laurel crown 
of immortal fame with which the unanimous consent of 
Eastern and Western critics has adorned his venerable 
head. The most interesting of the seven tales is the 
fourth, the story of the Russian princess, in which we 
recognize at once the prototype of Gozzi’s well-known 
T'urandot, which was afterwards adapted by Schiller for 
the German stage. The five mathnawis, from the Makhzan 
to the Haft Paikar, form Nizdmi’s so-called ** Quintuple ” 
(Khamsah) or “Five Treasures” (Panj Ganj), and have 
been taken as pattern by all the later epic poets in the 
Persian, Turkish, Chaghatái, and Hindustani languages. 
Nizámí died at Ganjah in his sixty-fourth year, 599 A.n. 
(1203 4.D.). 

The fullest account of Nizamt is given in Dr W. Bacher's Nizdmt’s 
Leben und Werke (Leipsic, 1871 ; English translation by S. Robinson, 
London, 1873, reprinted in the same author's Persian Poetry for 
English Readers, 1883, pp. 103-244). All the errors of detail in 
Bacher’s work have been corrected by Dr Rieu in his Catalogue of 
the Persian MSS. in the British Museum, vol. ii., 1881, p. 563 sq. 

Principal Editions. —The whole Khamsah (lithographed, Bom- 
bay, 1834and 1838 ; Teheran, 1845); Makhzan-ulasrdr (edited by N. 
Bland, London, 1844; lithographed, Cawnupore, 1869; English 
translation in MS. by Hatton Hindley, in the British Museum 
Add. 6961); Khosrau and Shirin (lithographed, Lahore, 1871 ; Ger- 
nian translation by Hammer in Shirin, ein persisches romantisches 
Gedicht, Leipsic, 1809); Laila and Majnin (lithographed, Lucknow, 
1879; English translation by J. Atkinson, London, 1836); Haft 
Paikur (lithographed, Bombay, 1849 ; Lucknow, 1873; the fourth 
tale in German by F. von Erdmann, Behramgur und die russische 
Fürstentochter, Kasan, 1844) ; Iskandarndma, first part, with eoin- 
mentary (Caleutta, 1812 and 1825; text alone, Caleutta, 1853; 
lithographed with marginal notes, Lucknow, 1865 ; Bombay, 1861 
and 1875; English translation by H. Wilberforce Clarke, London, 
1881; eompare also Erdmann, De Erpeditione Russorum Berdaam 
versus, Kasan, 1826, and Charmoy, Expédition d'Alézandre contre 
les Russes, St Petersburg, 1829); Iskandarnáma-i-Bahrí, second 
part, edited by Dr Sprenger (Calcutta, 1852 and 1869). (H. E.) 

NIZAM'S DOMINIONS. See HYDERABAD, vol xii. 
p. 428. 
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NOAH (03, Nowe, Noe) is, according to the book of 
Genesis, the son of Lamech, and the second father of 
mankind after the deluge. His name, which is of obscure 
origin, is connected in Gen. v. 29 with a play on the 
word OM) (nahem), to comfort. The story of the flood, 
the two elements of which the extant narrative is com- 
posed, and the parallel traditions of other nations, par- 
ticularly of the Babylonians, have been spoken of in the 
article Detuer. ‘The earlier narrative does not mention 
the point at which Noah left the ark, and it is doubtful 
if Gen. xi. 1 sg., which seems to be a fragment of a 
still older tradition, and which makes mankind disperse 
from Babylonia, originally stood in any connexion with 
the story of Noah and the flood. The later priestly 
(or, as it used to be called, Elohistic) narrative names 
the mountains of Ararat, ùe., one of the mountains of 
the land of Ararat, as the place where the ark rested. 
The identification of this mountain with the Ararat of 
modern maps (M. Masis) is tolerably old ; Jerome (on Isa. 
xxxvii. 38) already places the land of Ararat in this 
quarter; but a more ancient Jewish tradition, which 
remained alive throughout the Middle Ages, seeks Ararat 
in the land of Kardu, t.e., the mountains of the Kurds 
east of the Tigris (comp. ARARAT). From the Bible it is 
only certain (Isa. xxxvii. 38; Jer. li. 27) that the kingdom 
of Ararat was a remote northern district. After describ- 
ing the covenant which God made with Noah on leaving 
the ark (Gen. ix. 1-17) the priestly narrative has nothing 
further to tell of the patriarch's life; but an older frag- 
inent (Gen. ix. 20-27) makes him plant a vineyard and 
drink of the wine with consequences which lead him to 
pronounce a blessing on Shem and Japheth and a curse of 
slavery on Canaan. The story seems to require, for clear- 
ness, the omission of the words ‘‘ Ham, the father of” in 
verse 22; and if this be so we find that in one tradition 
the sons of Noah are Shem, Japheth, and Canaan. So 
taken, the names of the three sons would represent three 
elements, not in the population of the world, but in that 
of Palestine. Shem, in Hebrew, means name, and **sons 
of name,” as opposed to “sons of no name" (Job xxx. 8, 
A. V., *sons of base men"), would naturally denote the 
Hebrew pure-blooded aristocracy, in antithesis to the 
subject aborigines (Canaan). Wellhausen, to whom this 
ingenious theory is due, would further identify Japheth 
in this passage with the Philistines ; Budde thinks rather 
of the Phoenicians. That the divisions Shem, Ham, and 
Japheth had not always one fixed sense is clear from 
Gen. x., where two distinct schemes of classification 
have been mixed up with such results as that Sheba and 
Havilah appear under Ham at ver. 7, and under Shem 
in ver. 28 sg. The one division appears to be mainly 
geographical, and is preserved complete, vers. 2-7, 20-23, 
31; it bears the marks of the priestly narrator, and was 
not written before the exile. On the other hand, vers. 
8-19, 25-30 belong to the older narrative, and are frag- 
ments of a classification seemingly more ethnographical in 
character. 

NOAILLES. This great French family took its name 
from the castle of Noailles, in the territory of Ayen, be- 
tween Brives and Turenne in the Limousin, and dated its 
nobility from the 11th century. It did not obtain more 
than local and provincial fame until the 16th century, 
when its head, ANTorNE de Noailles (1504-1562), became 
admiral of France, and was ambassador in England during 
three important years, 1553-1556, during which he main- 
tained a gallant but unsuccessful rivalry with the Spanish 
ambassador, Simon Renard. Henri (1554-1623), son of 
Antoine, was a commander in the religious wars, and was 
made comte d’Ayen by Henry IV. in 1593. The grandson 
of the first count played an important part in the Fronde 
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and the early years of the reign of Louis XIV., became a 
captain-general of the newly-won province of Roussillon, 
and in 1663 was made duc d’Ayen, and peer of France. 
The sons of the first duke raised the family to its greatest 
fame, and occupied very important positions in the later 
years of the reign of Louis XIV. The elder son, ANNE 
JULES (1650-1708), was one of the chief generals of France 
towards the end of the reign of Louis, and, after raising 
the regiment of Noailles in 1689, he commanded in chief 
in Spain during the war of the Spanish succession, and 
was made marshal of France in 1693. The younger son, 
Louis ANTOINE (1651-1729), took orders, and rose to the 
most important position of the church in France when he 
was made archbishop of Paris in 1695. He held this high 
dignity for more than thirty years, until his death in 1729 ; 
he was made a cardinal in 1700. These two distinguished 
brothers had made their family the most famous in France, 
with the exception of the Rohans, and the name occurs 
with almost confusing reiteration throughout the 18th 
century. ADRIEN Maurice (1678-1766), the third duke, 
was also a soldier, and learned war under his father in 
Spain. He served in all the most important wars of the 
reign of Louis XV. in Italy and Germany, and became the 
second maréchal de Noailles in 1734. His last command 
in the war of the Austrian succession was not a successful 
one, for he was beaten by the English at the battle of 
Dettingen in 1743. Two sons of the third duke also 
attained the rank of marshal of France. The elder, Louts 
(1713-1793), who bore the title of duc d’Ayen till his 
father’s death in 1766, when he became due de Noailles, 
served in most of the wars of the 18th century without 
particular distinction, but was nevertheless made a marshal 
of France, as the maréchal de Noailles, in 1775. He refused 
to emigrate during the Revolution, but escaped the fate of 
most noblemen by dying in August 1793, before the Terror 
reached its height. On the 4th Thermidor, just before 
the fall of Robespierre, the aged duchesse de Noailles was 
executed with her daughter-in-law, the duchesse d’Ayen, 
and her granddaughter, the vicomtesse de Noailles. JEAN 
Paur Francois (1739-1824), the fifth duke, was, like his 
family, in the army, but his heart was bent on scientific 
pursuits, and for his eminence as a chemist he was elected 
a member of the Academy of Sciences in 1777. He became 
duc d'Ayen in 1766 on his grandfather’s death, and duc de 
Noailles on his father's in 1793. Having emigrated in 
1792, he lived in Switzerland until the restoration in 1814, 
when he took his seat as a peer of France. He had no 
son, but several daughters, one of whom married La Fayette, 
and another her cousin, the vicomte de Noailles. He was 
succeeded as duc de Noailles by his grand-nephew, PAUL 
(b. 1802), who has won some reputation as an author, and 
who became a member of the French Academy in the place 
of Chateaubriand in 1849. "The grandfather of Paul de 
Noailles, and brother of the fifth duke, EMMANUEL MARIE 
Louis (1743-1822), marquis de Noailles, was a distin- 
guished diplomatist of the 18th century: he was ambassador 
at Amsterdam from 1770-1776, at London 1776-1783, and 
at Vienna 1783-1792; and, like his brother, he survived 
the Revolution, and lived to see the Restoration. 

One other braneh of the family deserves notice. PHILIPPE (1715- 
1794), comte de Noailles, was a younger brother of the fourth duke, 
and a more distinguished soldier than his brother. He served at 
Minden and in other campaigns, and was made a marshal on the same 
day as his brother, under the title of maréchal de Mouchy. He was 
long in great favour at court, and his wife was first lady of honour 
to Marie Antoinette, and was nieknamed by her Madame Etiquette. 
This court favour brought down punishment in the days of the 
Revolution, and the old marshal and his wife were guillotined on 
the 27th June 1794. His two sons, the prinee de Poix and the 
vicomte de Noailles, were both members of the Constituent Assembly. 


The prince de Poix, who was a captain of the body guards, sat on 
the right of the assembly, and emigrated in 1792, but, surviving the 
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Revolution, he returned to Paris in 1814, and was made a lieutenant- 
general Lours MARIE (1756-1804), vicomte de Noailles, was the 
second son of the maréchal de Mouchy, and the most distinguished 
of all his family. He served brilliantly under his brother-in-law 
La Fayette in America, and was the officer who concluded the eapitu- 
lation of Yorktown. He was elected to the states-general in 1789, 
and at once showed his enthusiasm for liberty. He began the 
famous “orgie,” as Mirabeau called it, on 4th August, when all privi- 
leges were abolished, and with d’Aiguillon proposed the abolition 
of titles and liveries in June 1790. When the Revolution became 
more pronounced he emigrated to America, and became a partner 
in Bingham’s bank at Philadelphia. He was very successful, and 
might have lived happily had he not accepted a command against 
the English in San Domingo, under Rochambeau. He made a 
brilliant defence of the mole St Nicholas, and eseaped with the 
garrison to Cuba; but in making for Havana his ship was attacked 
by an English frigate, and after a long engagement he was severely 
wounded, and died of his wounds on 9th January 1804. The 
whole family of Noailles had not a more brilliant representative 
than the friend of La Fayette, Louis, vicomte de Noailles.’ 


NOAKHALL, or Noacotty, a district in the lieutenant- 
governorship of Bengal, India, lying between 22° 22’ and 
23° 17’ N. lat. and 90° 43’ and 91° E. long, bounded on 
the N. by Tipperah, on the E. by Hill Tipperah state 
and Chittagong, on the S. by the Bay of Bengal, and on 
the W. by the main stream of the Meghna, with an area 
of 1641 square miles, consists of an alluvial tract of main- 
land, together with several islands at the mouth of the 
Meghná. In general, each homestead is surrounded by a 
thick grove of betel and cocoa-nut palms, and in the north- 
western tracts dense forests of betel-nut palms extend 
for miles, The district is very fertile; and, with the 
exception of some sandbanks and recent accretions, every 
part of it is under continuous cultivation. The process of 
alluvion is gradually but steadily going on, the mainland 
extending seawards. Wild animals and small game are 
nuinerous, 

The population of the district was 820,772 in 1881, of whom 
603,592 were Mohammedans. "The district contains no town exceed- 
ing 5000 inhabitants. Sudharam, the civil station, is little more than 
a large village, with a population (in 1872) of 4752. Rice forms the 
great staple of cultivation ; and rice, betel-nuts, and cocoa-nuts 
are exported. Noakhali is peculiarly liable to destructive floods 
from the sea, generally caused by southerly gales or cyclones oceur- 
ring at the time when the Meghna is swollen by heavy rains, and 
at flood-tides,—the tidal bore being sometimes 20 feet high, and 
moving at the rate of 15 miles an hour, The cyclone and storm- 
wave of 31st October 1876 was terribly disastrous, sweeping over 
the whole delta of the Meghná. The loss of human life was esti- 
mated at 100,000. 

The Mohammedan population of the islands at the mouth of the 
Meghná practised piracy up to a comparatively recent date, and 
at the beginning of the 17th century Portuguese pirates, under 
Sebastian Gonzales, occupied Sandwip. They were ultimately 
reduced to subjection by Shaista Khan, the governor of Bengal, 
about the middle of the century; and their descendants have 
gradually sunk to the level of the natives surrounding them, whose 
dress, customs, and language they have, for the most part, adopted. 
They are Christiaus, and retain the old Portuguese names. About 
1756 the East India Company established factories in Noákháli 
and Tipperah, the ruins of some of which still remain. 

NOBILI, Leopotpo (1784-1834), was in youth an officer 
of artillery, but afterwards became professor of physics in 
the archducal museum at Florence, the old habitat of the 
Accademia del Cimento. His most valuable contributions 
to science consist in the suggestion of the astatic combina- 
tion of two needles, by which the sensibility of a galvano- 
meter is so greatly increased, and in the invention of the 
so-called thermo-multiplier or thermo-electric pile. His 
own experimental work with these instruments was soon 
eclipsed by the brilliant applications made of them by 
Melloni and Forbes. He also discovered the exquisitely 
coloured transparent films of metal deposited by electro- 
chemical processes, which from their common form are 
usually known as Nobili’s rings. Guebhard has lately im- 
proved the process for producing them. Nobili has left a 
large number of theoretical writings, chiefly on magnetism, 
light, and electricity, most of which are to be found in the 
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Bibliothèque Universelle of Geneva. It is worthy of note 
that for the measurement of currents he seems to have pre- 
ferred the use of his “rings” to the use of the galvanometer. 

NOBILITY. To form a true understanding of what 
is strictly implied in the word “nobility” it is needful to 
distinguish its meaning from that of several words with 
which it is likely to be confounded. In England nobility 
is apt to be confounded with the peculiar institution of 
the British peerage. Yet nobility, in some shape or 
another, has existed in most places and times of the 
world’s history, while the British peerage is an institution 
purely local, and one which has actually hindered the 
existence of a nobility in the sense which the word bears 
in most other countries. Nor is nobility the same thing 
as aristocracy. This last is a word which is often greatly 
abused ; but, whenever it is used with any regard to its 
true meaning, it is a word strictly political, implying a 
particular form of government. But nobility is not neces- 
sarily a political term; the distinction which it implies 
may be accompanied by political privileges or it may not. 
Again, it is sometimes thought that both nobility and 
aristocracy are in some special way connected with kingly 
government. To not a few it would seem a contra- 
diction to speak of nobility or aristocracy in a republic. 
Yet, though many republics have eschewed nobility, there 
is nothing in a republican, or even in a democratic, form 
of government inconsistent with the existence of nobility ; 
and it is only in a republic that aristocracy, in the strict 
sense of the word, can exist. Aristocracy implies the 
existence of nobility ; but nobility does not imply aris- 
tocracy ; it may exist under any form of government. 
The peerage, as it exists in the three British kingdoms, 
is something which is altogether peculiar to the three 
British kingdoms, and which has nothing in the least 
degree like it elsewhere. 

Nobility, then, in the strict sense of the word, is the 
hereditary handing on from generation to generation of 
some acknowledged pre-eminence, a pre-eminence founded 
on hereditary succession, and on nothing else. Such 
nobility may be immemorial or it may not. There may 
or there may not be a power vested somewhere of con- 
ferring nobility ; but it is essential to the true idea of 
nobility that, when once acquired, it shall go on for ever 
to all the descendants—or, more commonly, only to all the 
descendants in the male line—of the person first ennobled 
or first recorded as noble. The pre-eminence so handed 
on may be of any kind, from substantial political power 
to mere social respect and precedence. It does not seem 
necessary that it should be formally enacted by law if it 
is universally acknowledged by usage. It may be marked 
by titles or it may not. It is hardly needful to prove that 
nobility does not imply wealth, though nobility without 
wealth runs some risk of being forgotten. This definition 
seems to take in all the kinds of nobility which have 
existed in different times and places. They have differed 
widely in the origin of the noble class and in the amount 
of privilege implied in membership of it; but they all 
agree in the transmission of some privilege or other to 
all the descendants, or to all the male descendants, of 
the first noble. 

In strictness nobility and gentry are the same thing. 
This fact is overshadowed in England, partly by the 
habitual use of the word “ gentleman " in various secondary 
uses, partly by the prevalent confusion between nobility 
and peerage. But that they are the same is proved by 
the use of the French word gentilhomme, a word which has 
pretty well passed out of modern use, but which, as long 
as it remained in use, never lost its true meaning. There 
were very wide distinctions within the French nobiesse, 
but they all formed one privileged class as distinguished 
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from the roturier. Here, then, is a nobility in the strictest 
sense. If there is no such class in England, it is simply 
because the class which answers to it has never been able 
to keep any universally acknowledged privileges. The 
word “ gentleman ” has lost its original meaning in a variety 
of other uses, while the word * nobleman” has come to be 
confined to members of the peerage and a few of their 
immediate descendants. 

That the English peerage does not answer to the true 
idea of a nobility will be seen with a very little thought. 
There is no handing on of privilege or pre-eminence to 
perpetual generations. The peer holds a great position, 
endowed with substantial powers and privileges, and those 
powers and privileges are handed on by hereditary suc- 
cession, But they are handed on only to one member of 
the family at à time. The peer's children, in some cases 
his grandchildren, have titles and precedence, but they 
have no substantial privileges. His remoter descendants 
have no advantage of any kind over other people, except 
their chance of succeeding to the peerage. The remote 
descendant of a duke, even though he may chance to be heir 
presumptive to the dukcedom, is in no way distinguished 
from any other gentleman; it is even possible that he 
inay not hold the social rank of gentleman. This is not 
nobility in the true sense; it is not nobility as nobility 
was understood either in the French kingdom or in the 
Venetian commonwealth. 

Nobility thus implies the vesting of some hereditary 
privilege or advantage in certain families, without decid- 
ing in what such privilege or advantage consists. Its 
nature may differ widely according to the causes which 
have led to the establishment of the distinction between 
family and family in cach particular case. The way in 
which nobility has arisen in different times and places is 
very various, and there are several nations whose history 
will supply us with examples of a nobility of one kind 
giving way to a nobility of another kind. The history of 
the Roman commonwealth illustrates this perhaps better 
than any other. What we may call the nobility of earlier 
occupation makes way for the nobility of office. Our 
first glimpses of authentic Roman history set before us two 
orders in the same state, one of which is distinguished 
from the other by many exclusive privileges. The privi- 
leged order—the populus, patres, patricians—has all the 
characteristics which we commonly expect to find in a privi- 
leged order. It is a minority, a minority strictly marked 
out by birth from other members of the commonwealth, a 
minority which seems further, though this point is less 
clearly marked, to have had on the whole the advantage in 
point of wealth, When we are first entitled to speak with 
any kind of certainty, the non-privileged class possess a 
certain share in the election of magistrates and the making 
of laws. But the privileged class alone are eligible to the 
greatest offices of the state; they have in their hands the 
exclusive control of the national religion; they have the 
exclusive enjoyment of the common land of the state,—in 
Teutonic phrase, the folkland. A little research shows 
that the origin of these privileges was a very simple one. 
Those who appear in later times as a privileged order 
among the people had once been the whole people. The 
patricians, patres, housefathers, goodmen—so lowly is the 
origin of that proud name—were once the whole Roman 
people, the original inhabitants of the Roman hills. They 
were the true populus Romanus, alongside of whom grew 
up a secondary Roman people, the plebs or commons. As 
new settlers came, as the people of conquered towns were 
moved to Rome, as the character of Romans was granted 
to some allies and forced upon some enemies, this plebs, 
sharing some but not all of the rights of citizens, became 
a non-privileged order alongside of a privileged order. As 
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the non-privileged order increased in numbers, while the 
privileged order, as every exclusive hereditary body must 
do, lessened, the larger body gradually put on the char- 
acter of the nation at large, while the smaller body put 
on the character of a nobility. But their position as a 
nobility or privileged class arose solely because a class 
with inferior rights to their own grew up around them. 
They were not a nobility or a privileged class as long 
as there was no less privileged class to distinguish them 
from. Their exclusive possession of power made the 
commonwealth in which they bore rule an aristocracy ; 
but they were a democracy among themselves. We see 
indeed faint traces of distinction among the patricians 
themselves, which may lead us to guess that the equality 
of all patricians may have been won by struggles of unre- 
corded days, not unlike those which in recorded days 
brought about the equality of patrician and plebeian. But 
at this we can only guess. The Roman patricians, the true 
Roman populus, appear at our first sight of them as a 
body democratic in its own constitution, but standing out 
as an order marked by very substantial privileges indeed 
from the other body, the plebs, also democratic in its own 
constitution, but in every point of honour and power the 
marked inferior of the populus. 


The old people of Rome thus grew, or rather shrank Patri- 
up, into a nobility by the growth of a new people by cians, 


their side which they declined to admit to a share in their 
rights, powers, and possessions. <A series of struggles 
raised this new people, the plebs, to a level with the old 
people, the populus. The gradual character of the process 
is not the least instructive part of it. There are two 
marked stages in the struggle. In the first the plebeians 
strive to obtain relief from laws and customs which were 
actually oppressive to them, while they were profitable to 
the patricians. When this relief has been gained by a 
series of enactments, a second struggle follows, in which 
the plebeians win political equality with the patricians. 
In this second struggle, too, the ground is won bit by bit. 
No general law was ever passed to abolish the privileges 
of the patricians; still less was any law ever passed to 
abolish the distinction between patrician and plebeian. 
All that was done was done step by step. First, marriage 
between the two orders was legalized. Then one law 
admitted plebeians to one office, another law to another. 
Admission to military command was won first, then admis- 
sion to civil jurisdiction; a share in religious functions 
was won last of all. And some offices, chiefly those reli- 
gious offices which carried no political power with them, 
always remained the exclusive property of the patricians, 
because no special law was ever passed to throw them 
open to plebeians. In this gradual way every practical 
advantage on the part of the patricians was taken away. 
But the result did not lead to the abolition of all dis- 
tinctions between the orders. Patricians and plebeians 
went on as orders defined by law, till the distinction died 
out in the confusion of things under the empire, till at last 
the word “patrician” took quite a new meaning. The 
distinction, in truth, went on till the advantage turned to 
the side of the plebeians. Both consuls might be plebeians, 
both could not be patricians; a patrician could not wield 
the great powers vested in the tribunes of the commons. 
These were greater advantages than the exclusive patrician 
possession of the offices of interrex, rex sacrorum, and the 
higher flamens. And, as the old distinction survived in 
law and religion after all substantial privileges were abo- 
lished, so presently a new distinction arose of which law 
and religion knew nothing, but which became in practice 
nearly as marked and quite as important as the older one. 

This was the growth of the new nobility of Rome, that 
body, partly patrician, partly plebeian, to which the name 
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We may now compare the history of nobility at Rome Compari- 
with its history in some other of the most famous city- son be- 
commomwealths. Thus at Athens its history is in its P 
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up to a certain point, while there is nothing at Athens Athenian 
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nobilitas strictly belongs in Roman history. This new 
nobility gradually became as well marked and as exclusive 
as the old patriciate. But it differed from the old 
patriciate in this, that, while the privileges of the old 
patriciate rested on law, or perhaps rather on immemorial 
custom, the privileges of the new nobility rested wholly on 
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a sentiment of which men could remember the beginning. 
Or it would be more accurate to say that the new nobility 
had really no privileges at all. Its members had no legal 
advantages over other citizens. They were a social caste, 
which strove to keep, and which largely succeeded in 
keeping, all high offices and political power in its own 
hands. Such privileges, even of an honorary kind, as the 
nobles did enjoy by law belonged to them, not as nobles, but 
as senators and senators’ sons. Yet practically the new 
nobility was a privileged class ; it felt itself to be so, and 
it was felt to be so by others. This nobility consisted of 
all those who, as descendants of curule magistrates, had 
the jus imaginum,—that is, who could point to forefathers 
ennobled by office. That is to say, it consisted of the 
remains of the old patriciate, together with those plebeian 
families any members of which had been chosen to curule 
offices. These were naturally those families which had 
been patrician in some other Italian city, but which were 
plebeian at Rome. Many of them equalled the patricians 
in wealth and antiquity of descent, and as soon as inter- 
marriage was allowed they became in all things their 
social equals. The practical result of the Licinian reform 
was that the great plebeian families became, for all practical 
purposes, patrician. They separated themselves from the 
mass of the plebeians to form a single body with the sur- 
viving patricians, Just as the old patricians had striven 
to keep plebeians out of high offices, so now the new 
nobles, patrician and plebeian alike, strove to keep “ new 
men," men who had not the jus imaginum, out of high 
office. But there was still the difference that in the old 
state of things the plebeian was shut out by law, while 
in the new state of things no law shut out the new man. 
It needed a change in the constitution to give the consul- 
ship to Lucius Sextius; it needed only union and energy 
in the electors to give it to Caius Marius. 

The Roman case is often misunderstood, because the later 
Roman writers did not fully understand the case them- 
selves. Livy could never get rid of the idea that the old 
struggle between patrician and plebeian was something 
like the struggle between the nobility and the people at 
large in the later days of the commonwealth. In a cer- 
tain sense he knew better; at any rate, he often repeats 
the words of those who knew better; but the general 
impression given by his story is that the plebeians were 
a low mob and their leaders factious and interested ring- 
leaders of a mob. The case is again often misunderstood 
because the words “patrician” and “plebeian,” like so 
many other technical Roman and Greek words, have come 
in modern language to be used in a way quite unlike their 
original sense. The word “plebeian,” in its strict sense, 
is no more contemptuous than the word commoner in 
England. The plebs, like the English commons, contained 
families differing widely in rank and social position, 
among them those families which, as soon as an artificial 
barrier broke down, joined with the patricians to form 
the new nobility. The whole lesson is lost if the words 
“patrician " and “ plebeian ” are used in any but their strict 
sense. The Catuli and Metelli, among the proudest nobles 
of Rome, were plebeians, and as such could not have been 
chosen to the purely patrician office of interrex, or flamen 
of Jupiter. Yet even in good writers on Roman history 
the words “ patrician " and “ plebeian " are often misapplied 
by being transferred to the leter disputes at Rome, in 
which they are quit^ out of place. 


At Athens, as at Rome, an old patriciate, a nobility of 
older settlement, a nobility which had once been the whole 
people, was gradually shorn of all exclusive privilege, and 
driven to share equal rights with a new people which had 
grown up around it. The reform of Clisthenes answers in 
a general way to the reform of Licinius, though the different 
circumstances of the two cities hinder us from carrying out 
the parallel into detail. But both at Rome and at Athens 
we see, at a stage earlier than the final reform, an attempt 
to set up a standard of wealth, either instead of or along- 
side of the older standard of birth. This same general 
idea comes out both in the constitution of Servius and in 
the constitution of Solon, though the application of the 
principle is different in the two cases. Servius made 
voting power depend on income ; by Solon the same rule 
was applied to qualification for office. By this change 
power is not granted to every citizen, but it is put within 
the reach of every citizen. No man can change his fore- 
fathers, but the poor man may haply become richer. The 
Athenian evrarpidar, who were thus gradually brought 
down from their privileged position, seem to have been 
quite as proud and exclusive as the Roman patricians ; 
but when they lost their privileges they lost them far 
more thoroughly, and they did not, as at Rome, practically 
hand on many of them to a new nobility, of which they 
formed part, though not the whole. While at Rome the 
distinction of patrician and plebeian was never wiped out, 
while it remained to the last a legal distinction even when 
practical privilege had turned the other way, at Athens, 
after the democracy had reached its full growth, the dis- 
tinction seems to have had no legal existence whatever. 
At Rome down to the last it made a difference whether the 
candidate for office was patrician or plebeian, though the 
difference was in later times commonly to the advantage of 
the plebeian. At Athens, at any rate after Aristides, the 
eupatrid was neither better nor worse off than another man. 

Dut, what is of far greater importance, there never 
arose at Athens any body of men which at all answered to 
the nobilitas of Rome. We see at Athens strong signs of 
social distinctions, even at a late period of the democracy ; 
we see that, though the people might be led by the low- 
born demagogue—using that word in its strictand not neces- 
sarily dishonourable meaning—their votes most commonly 
fell on men of ancient descent. We see that men of birth 
and wealth often allowed themselves a strange licence in 
dealing with their low-born fellow-citizens. But we see 
no sign of the growth of a body made up of patricians and 
leading plebeians who contrived to keep office to themselves 
by a social tradition only less strong than positive law. 
We have at Athens the exact parallel to the state of things 
when Appius Claudius shrank from the thought of the 
consulship of Caius Licinius; we have no exact parallel 
to the state of things when Quintus Metellus shrank from 
the thought of the consulship of Caius Marius. The cause 
of the difference seems to be that, while the origin of the 
patrieiate was exactly the same at Rome and at Athens, 
the origin of the commons was different. The four Ionic 
tribes at Athens seem to have answered very closely to the 
three patrician tribes at Rome; but the Athenian demos 
grew up in a different way from the Roman plebs. If we 
could believe that the Athenian demos arose out of the 
union of the other Attic towns with Athens, this would be 
an exact analogy to the origin of the Roman plebs; the 
etratpioat would be the Athenians and the demos the 
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Atticans (Arri«ot). But from such glimpses of early 
Attic history as we can get the union of the Attic towns 
would seem to have been completed before the constitu- 
tional struggle began. That union would answer rather 
to the union of the three patrician tribes of Rome. Such 
hints as we have, while they set before us, just as at Rome, 
a state of things in which small landed proprietors are 
burthened with debt, also set before us the Attic demos 
as, largely at least, a body of various origins which had 
grown up in the city. Clisthenes, for instance, enfran- 
chised many slaves and strangers, a course which certainly 
formed no part of the platform of Licinius, and which 
reminds us rather of Cnaeus Flavius somewhat later. On 
the whole it seems most likely that, while the kernel of 
the Roman plebs was rural or belonged to the small towns 
admitted to the Roman franchise, the Attic demos, largely 
at least, though doubtless not wholly, arose out of the 
mixed settlers who had come together in the city, answer- 
ing to the pérotxor of later times. If so, there would be no 
place in Athens for those great plebeian houses, once patri- 
cian in some other commonwealth, out of which the later 
Roman nobilitas was so largely formed. 

Thus the history of nobility at Athens supplies a close 
analogy to the earlier stages of its history at Rome, but it 
has nothing answering to its later stages. At Sparta we 
have a third instance of a people shrinking up into a 
nobility, but it is a people whose position differs altogether 
from anything either at Rome or at Athens. Sparta is 
the best case of a nobility of conquest. This is true, 
whether we look on the zepíowot as Achaians or as Dorians, 
or as belonging some to one race and some to the other. 
In any case the Spartans form a ruling body, and a body 
whose privileged position in the land is owing to conquest. 
The Spartans answer to the patricians, the wepiocxor to the 
plebs; the helots are below the position of plebs or demos. 
The only difference is that, probably owing to the fact 
that the distinction was due to conquest, the local char- 
acter of the distinction lived on much longer than it did 
at Rome. We hardly look on the Spartans as a nobility 
among the other Lacedzenionians; Sparta rather is a ruling 
city bearing sway over the other Lacedzemonian towns. 
But this is exactly what the original Roman patricians, 
the settlers on the three oldest hills, were in the beginning. 
The so-called cities (zóAeu) of the zepíowot answered 
pretty well to the local plebeian tribes; the difference is 
that the vepíowxo: never became a united corporate body 
like the Roman plebs. Sparta to the last remained what 
Rome was at the beginning, a city with a populus (6554s) 
but no p/ebs. And, as at Rome in early times, there were 
at Sparta distinctions within the populus; there were 
ópoto. and vzopetoves, like the majores and minores gentes 
at Rome. Only at Rome, where there was a plebs to be 
striven against, these distinctions seem to have had a tend- 
ency to die out, while at Sparta they seem to have had a 
tendency to widen. The Spartan patriciate could afford 
to disfranchise some of its own members. 

The other old Greek cities, as well as those of medizval 
Italy and Germany, would supply us with endless exam- 
ples of the various ways in which privileged orders arose. 
Venice, a oity not exactly belonging to any of these 
classes, essentially a city of the Eastern empire and not 
of the Western, gives us an example than which none is 
more instructive. The renowned patriciate of Venice was 
as far removed as might be from the character either of a 
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out any parallel to the earlier. Athens has Fabii and 
Claudii, but no Catuli or Metelli; Venice has Catuli and 
Metelli, but no Fabii or Claudii. 


In one point, however, the Venetian nobility differed Venice. 


from either the older or the newer nobility of Rome, and 
also from the older nobilities of the mediwval Italian 
cities. Nowhere else did nobility so distinctly rise out of 
wealth, and that wealth gained by commerce. In the 
original island territory of Venice there could be no such 
thing as landed property. The agricultural plebeian of 
old Rome and the feudal noble of contemporary Europe 
were both of them at Venice impossible characters. The 
Venetian nobility is an example of a nobility which 
gradually arose out of the mass of the people as certain 
families step by step drew all political power into their 
own hands. The plebs did not gather round the patres, 
neither were they conquered by the patres; the patres 
were developed by natural selection out of the plebs, 
or, more strictly, out of the ancient populus. The com- 
mune of Venice, the ancient style of the commonwealth, 
changed into the seigniory of Venice. Political power was 
gradually confined to those whose forefathers had held 
political power. This was what the later nobility of 
Rome was always striving at, and what they did to a 
great extent practically establish. But, as the exclusive 
privileges of the nobility were never recognized by any 
legal or formal act, men like Caius Marius would ever and 
anon thrust themselves in. The privileges which the 
Venetian nobility took to themselves were established by 
acts which, if not legal, were at least formal. The Roman 
nobility, resting wholly on sufferance, was overthrown by 
the ambition of one of its own members. The Venetian 
nobility, resting also in its beginnings on sufferance, but 
on sufferance which silently obtained the force of law, 
lasted as long as Venice remained a separate state. 

The hereditary oligarchy of Venice was established by 
a series of changes which took place between the years 
1297 and 1319. All of them together really go to make 
up the “Shutting of the Great Council,” a name which 
is formally given to the act of the first of those years. In 
1172 the Great Council began as an elective body; it 
gradually ousted the popular assembly from all prac- 
tical power. It was, as might be looked for, commonly 
filled by members of distinguished families, descendants 
of ancient magistrates, who were already beginning to be 
looked on as noble. ‘The series of revolutions already 
spoken of first made descent from former councillors a 
necessary qualification for election to the council; then 
election was abolished, and the council consisted of all 
descendants of its existing members who had reached 
the age of twenty-five. Thus the optimates of Venice 
did what the optimates of Rome strove to do: they esta- 
blished a nobility whose one qualification was descent 
from those who had held office in past times. This is 
what the nobility of office, if left unchecked, naturally 
grows into. But the particular way in which oligarchy 
was finally established at Venice had some singular results. 
Some of the great families which were already looked on 
as noble were not represented in the council at the time 
of the shutting ; of others some branches were represented 
and others not. These families and branches of families, 
however noble they might be in descent, were thus shut 
out from all the political privileges of nobility. When one 
branch of a family was admitted and one shut out we have 
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distinction had come about in quite another way. And Roman 
in the Great Council itself we have the lively image of the Cre 
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cian birth had his place. The two institutions are the ofVenice. 


nobility of conquest or of a nobility of older settlement. 
Nor was it strictly a nobility of office, though it had more 
in common with that than with either of the other two. 
As Athens supplies us with a parallel to the older nobility 
of Rome without any parallel to the later, so Venice sup- 
ples us with a parallel to the later nobility of Rome with- 
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same, only the way in which they came about is exactly 
opposite. The assembly of curi» at Rome, originally 
the democratic assembly of the original people, first grew 
into an aristocratic assembly, and then died out alto- 
gether as a new Roman people, with its own assembly, 
grew up by its side. It was a primitive institution which 
gradually changed its character by force of circumstances. 
It died out, supplanted by other and newer powers, when 
it became altogether unsuited to the times. The Great 
Council of Venice was anything but a primitive institu- 
tion ; it was the artificial institution of a late age, which 
grew at the expense of earlier institutions, of the prince 
on the one side and of the people on the other. But the 
two different roads led to the same result. The Great 
Council of Venice, the curie of Rome, were each of them the 
assembly of a privileged class, an assembly in which every 
member of that class had a right to a place, an assembly 
which might be called popular as far as the privileged 
class was concerned, though rigidly oligarchic as regarded 
the excluded classes. But, close as the likeness is, it is 
merely a superficial likeness, because it is the result of 
opposite causes working in opposite directions. It is like 
two men who are both for a moment in the same place, 
though their faces are turned in opposite ways. If the 
later nobilitas of Rome had established an assembly in 
which every one who had the jus imaginum had a vote 
and none other, that would have been a real parallel to 
the shutting of the Venetian Great Council; for it would 
have.come about through the working of causes which are 
essentially the same. 

The nobility which was thus formed at Venice is the 
very model of a civic nobility, a nobility which is also an 
aristocracy. In a monarchy, despotic or constitutional, 
there cannot in strictness be an aristocracy, because the 
whole political power cannot be vested in the noble class. 
But in the Venetian commonwealth the nobility was a real 
aristocracy. All political power was vested in the noble 
class; the prince sank to a magistrate, keeping only some 
of the outward forms of sovereignty; the mass of the 
people were shut out altogether. And, if no govern- 
ment on earth ever fully carried out the literal meaning 
of aristocracy as the rule of the best, these civic nobilities 
come nearer to it than any other form of government. 
They do really seem to engender a kind of hereditary capa- 
city in their members. Less favourable than either mon- 
archy or democracy to the growth of occasional great men, 
they are more favourable than either to the constant 
supply of a succession of able men, qualified to carry on 
the work of government. Their weak point lies in their 
necessary conservatism ; they cannot advance and adapt 
themselves to changed circumstances, as either monarchy 
or democracy can. When, therefore, their goodness is 
gone, their corruption becomes worse than the corruption 
of either of the other forms of government. 

All this is signally shown in the history both of Venice 
and of other aristocratic cities. But we are concerned 
with them now only as instances of one form of nobility. 
The civic aristocracies did not all arise in the same way. 
Venice is the best type of one way in which they rose; 
but it is by no means the only way. In not a few of the 
Italian cities nobility had an origin and ran a course 
quite unlike the origin and the course which were its lot 
at Venice. The nobles of many cities were simply the 
nobles of the surrounding country changed, sometimes 
greatly against their will, into citizens. Such a nobility 
differed far more widely from either the Roman or the 
Venetian patriciate than they differed from one another. 
It wanted the element of legality, or at least of formality, 
which distinguished both these bodies. The privileges 
of the Roman patriciate, whatever we may call them, were 
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not usurpations; and, if we call the privileges of the 
Venetian nobility usurpations, they were stealthy and 
peaceful usurpations, founded on something other than 
mere violence. But in many Italian cities the position 
of the nobles, if it did not begin in violence, was main- 
tained by violence, and was often overthrown by violence. 
They remained, in short, as unruly and isolated within 
the walls of the cities as they had ever been without. A 
nobility of this kind often gave way to a democracy which 
either proved as turbulent as itself, or else grew into an 
oligarchy ruling under democratic forms. Thus at Flor- 
ence the old nobles became the opposite to a privileged 
class. The process which at Rome gradually gave the 
plebeian a political advantage over the patrician was carried 
at Florence to a far greater length at a single blow. The 
whole noble order was’ disfranchised ; to be noble was 
equivalent to being shut out from public office. But 
something like a new nobility presently grew up among 
the commons themselves; there were popolani grossi at 
Florence just as there were noble plebeians at Rome. 
Only the Roman commons, great and small, never shut 
out the patricians from office; they were satisfied to share 
office with them. In short, the shutting out of the old no- 
bility was, if not the formation of a new nobility, at least 
the formation of a new privileged class. For a certain class 
of citizens to be condemned, by virtue of their birth, to 
political disfranchisement is as flatly against every principle 
of democracy as for a certain class of citizens to enjoy 
exclusive rights by reason of birth. The Florentine demo- 
cracy was, in truth, rather to be called an oligarchy, if we 
accept the best definition of democracy (see Thucydides, 
vi. 39), namely, that it is the rule of the whole, while 
oligarchy is the rule of a part only. 

It is in these aristocratic cities, of which Venice was 
the most fully developed model, that we can best see what 
nobility really is. Itis in these only that we can see nobility 
in its purest form—nobility to which no man can rise and 
from which no man can come down except by the will of 
the noble class itself. In a monarchy, where the king can 
ennoble, this ideal cannot be kept. Nor could it be kept 
in the later nobility of Rome. The new man had much 
to strive against, but he could sometimes thrust himself 
through, and when he did his descendants had their jus 
imaginum. But at Venice neither prince nor people could 
open the door of the Great Council; only the Great 
Council itself could do that. "That in the better times of 
the aristocracy nobility was not uncommonly granted to 
worthy persons, that in its worse times it was more 
commonly sold to unworthy persons, was the affair of the 
aristocratic body itself. "That body, at all events, could 
not be degraded save by its own act. But these grants 
and sales led to distinctions within the ranks of the noble 
order, like those of which we get faint glimpses among 
the Roman patricians. The ducal dignity rarely passed 
out of a circle of specially old and distinguished families. 
Dut this has often been the case with the high magis- 


| tracies of commonwealths whose constitutions were purely 


democratic. 


From this purest type of nobility, as seen in the aristo- Rural 
cratic commonwealths, we may pass to nobility as seen in Nobility. 


states of greater extent—that.is, for the most part in mon- 
archies. There are two marked differences between the 
two. They are differences which seem to be inherent in 
the difference between a republic and a monarchy, but 
which it would be truer to say are inherent in the differ- 
ence between a body of men packed close together within 
the walls of a city and a body of men—if we can call them 
a body—scattered over a wide territory. The member of 
a civic nobility is more than a member of an order; he is 
a member of a corporation ; he has no powers, he has hardly 
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any being, apart from the body of which he is a member. 
He has a vote in making the laws or in choosing those 
who make them; but when they are made he is, if any- 
thing, more strictly bound by them than the citizen of the 
non-privileged order. To be a fraction of the corporate 
sovereign, 1f it had its gains, had also its disadvantages ; 
the Venetian noble was fettered by burthens, restrictions, 
and suspicions from which the Venetian citizen was free. 
The noble of the large country, on the other hand, the 
rural noble, as he commonly will be, is a member of an 
order, but he is hardly a member of a corporation; he is 
isolated ; he acts apart from the rest of the body and wins 
powers for himself apart from the rest of the body. He 
shows a tendency—a tendency whose growth will be more 
or less checked according to the strength of the central 
power—to grow into something of a lord or even a prince 
on his own account, a growth which may advance to the 
scale of a German elector or stop at that of an English 
lord of a manor. Now many of these tendencies were 
carried into those Italian cities where the civic nobility 
was a half-tamed country nobility ; but they have no place 
in the true civic aristocracies. Let us take one typical 
example. In many parts of western Europe the right of 
private war long remained the privilege of every noble, as 
it had once been the privilege of every freeman. And in 
some Italian cities, the right, or at least the privilege, of 
private war was continued within the city walls. But no 
power of imagination can conceive an acknowledged right 
of private war in Rome, Venice, or Bern. 

The other point of difference is that, whatever we take for 
the origin and the definition of nobility, in most countries it 
became something that could be given from outside, without 
the need of any consent on the part of the noble class itself. 
In other words, the king or other prince can ennoble. We 
have seen how much this takes away from the true notion 
of nobility as understood in the aristocratic common wealths. 
The nobility is no longer all-powerful; it may be con- 
strained to admit within its own body members for whose 
presence it has no wish. Where this power exists the 
nobility is no longer in any strictness an aristocracy ; it 
may have great privileges, great influence, even great legal 
powers, but it is not the real ruling body, like the true 
aristocracy of Venice. 

In the modern states of western Europe the existing 
nobility seems to have for the most part had its origin 
in personal service to the prince. And this nobility by 
personal service seems commonly to have supplanted an 
older nobility, the origin of which was, in some cases at 
least, strictly immemorial. Of this process in England, the 
substitution of the later nobility of the thegns for the 
older nobility of the eorls, something has already been 
said in the article ENGLAND (vol. viii. pp. 274-5). Now 
the analogy between this change and the change from the 
Roman patriciate to the later Roman nobilitas is obvious. 
In both cases the older nobility gives way to a newer; and 
in both cases the newer nobility was a nobility of office. 
Under a kingly government office bestowed by the sove- 
reign holds the same place which office bestowed by the 
people holds in a popular government. This new nobility 
of office supplanted, or perhaps rather absorbed, the older 
nobility, just as the later nobilitas of Rome supplanted 
or absorbed the old patriciate. In our first glimpse of 
Teutonic institutions, as given us by Tacitus, this older 
nobility appears as strictly immemorial (see Waitz, Deutsche 
Verfassungsgeschichte, i. 185 sq.) and its immemorial 
character appears also in the well-known legend in the 
Jiigsmal-saga of the separate creation of jarl, karl, and 
thrall. These represent the three classes of mankind 
according to old Teutonic ideas—the noble, the simple free- 
man, and the bondman. The kingly house, where there 
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is one, is not a distinct class; it is simply the noblest of 
the noble. For, as almost everywhere else, this Teutonic 
nobility admits of degrees, though it is yet harder to say in 
what the degrees of nobility consisted than to say in what 
nobility consisted itself. The older nobility is independent 
of the possession of land ; it is independent of office about 
the sovereign ; it is hard to say what were the powers and 
privileges attached to it; but of its existence there is no 
doubt. But in no part of Europe can the existing nobility 
trace itself to this immemorial nobility of primitive days ; 
the nobility of medisval and modern days springs from 
the later nobility of office. The nobles of modern Europe 
are rather thegnas than eorlas. The eorl of the old 
system would doubtless commonly become a thegn under 
the new, as the Roman patrician took his place in the new 
nobilitas; but others could take their place there also. 
The Old-English laws point out ways by which the churl 
might rise to thegn’s rank, and in the centuries during 
which the change went on we find mention—complaining 
mention—both in England and elsewhere, at the court of 
Charles the Simple and at the court of A‘thelred, of the 
rise of new men to posts of authority. The story that 
Earl God wine himself was of churlish birth, whether true or 
false, marks the possibility of such a rise. A still wilder 
tale spoke of Hugh Capet as the son of a butcher of Paris. 
Stories like these prove even more than the real rise of 
Hagano and Eadric. 


In England the nobility of the thegns was to a great England. 


extent personally displaced, so to speak, by the results of 
the Norman Conquest. But the idea of nobility did not 
greatly change. The English thegn sometimes yielded to, 
sometimes changed into, the Norman baron, using that 
word in its widest sense, without any violent alteration in 
his position. The notion of holding land of the king 
became more prominent than the notion of personal ser- 
vice done to the king; but, as the land was held by the 
tenure of personal service, the actual relation hardly 
changed. But the connexion between nobility and the 
holding of land comes out in the practice by which the 
lord so constantly took the name of his lordship. It is 
in this way that the prefixes de and von, descriptions in 
themselves essentially local, have become in other lands 
badges of nobility. "This notion has died out in England 
by the dropping of the preposition; but it long lived 
on wherever Latin or French was used. And before long 
nobility won for itself a distinguishing outward badge. 
The device of hereditary coat-armour, a growth of the 12th 
century, did much to define and mark out the noble class 
throughout Europe. As it could be acquired by grant of 
the sovereign, and as, when once acquired, it went on from 
generation to generation, it answers exactly to the jus 
imaginum at Rome, the hereditary badge of nobility con- 
ferred by the election of the people. Those who possessed 
the right of coat-armour by immemorial use, or by grant 
in regular form, formed the class of nobility or gentry,— 
words which, it must again be remembered, are strictly 
of the same meaning. They held whatever privileges 
or advantages have attached in different times and places 
to the rank of nobility or gentry. In England indeed 
a variety of causes hindered nobility or gentry from ever 
obtaining the importance which they obtained, for instance, 
in France. But perhaps no cause was more important than 
the growth of the peerage (sce PEERAGE). That institution 
at once set up a new standard of nobility, a new form of 
the nobility of office. The peer—in strictness, the peer in 
his own person only, not even his children—became the 
only noble; the ideas of nobility and gentry thus became 
divorced in a way in which they are not in any other coun- 
try. Those who would elsewhere have been counted as the 
nobility, the bearers of coat-armour by good right, were 
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hindered from forming a class holding any substantial pri- 
vilege. In a word, the growth of the peerage hindered the 
existence in England of any nobilityin the Continental sense 
of the word. "The esquires, knights, lesser barons, even the 
remote descendants of peers, that is, the noblesse of other 
countries, in England remained gentlemen, but not noble- 
men,—simple commoners, that is, without legal advantage 
over their fellow-commoners who had no jus imaginum 
to boast of. There can be no doubt that the class in 
England which answers to the noblesse of other lands is 
the class that bears coat-armour, the gentry strictly so 
called. Had they been able to establish and to maintain 
any kind of privilege, even that of mere honorary preced- 
ence, they would exactly answer to Continental nobility. 
That coat-armour has been lavishly granted and often 
assumed without right, that the word “gentleman” has 
acquired various secondary senses, proves nothing; that is 
the natural result of a state of things in which the status 
of gentry carries with it no legal advantage, and yet is 
eagerly sought after on social grounds. If coat-armour, 
and thereby the rank of gentry, has been lavishly granted, 
some may think that the rank of peerage has often been 
lavishly granted also. In short, there is no real nobility 
in England ; for the class which answers to foreign nobility 
has so long ceased to have any practical privileges that it 
has long ceased to be looked on as a nobility, and the 
word nobility has been transferred to another class which 
has nothing answering to it out of the three British king- 
doms. This last class in strictness takes in only the peers 
personally ; at the outside it cannot be stretched beyond 
those of their children and grandchildren who bear the 
courtesy titles of lord and lady. 

No attempt has been here made to trace out the history 
of nobility in the various countries and, we must add, cities 
of Europe. All that has been attempted has been to point 
out some general truths, and to refer to some specially 
striking instances. Once more, it must be borne in mind 
that, while it is essential to the idea of nobility that it 
should carry with it some hereditary privilege, the nature 
and extent of that privilege may vary endlessly. In the 
last century the nobility of France and the nobility of 
Poland alike answered to the very strictest definition of 
nobility ; but the political positions of the two were as 
broadly eontrasted as the positions of any two classes of 
men could be. The nobility of France, keeping the most 
oppressive social and personal privileges, had been shorn 
of all political and even administrative power ; the tyrants 
of the people were the slaves of the king. In Poland 
sixty thousand gentlemen, rich and poor, famous and 
obscure, but all alike gentlemen, rode out to choose a 
king by a unanimous vote, and to bind him when chosen 
by such conditions as they thought good. Those sixty 
thousand, like the populus of Rome, formed a narrow 
oligarchy as regarded the rest of the nation, but a wild 
democracy among themselves. Poland, in short, came 
nearer than any kingdom or country of large extent to 
the nature of an aristocracy, as we have seen aristocracy 
in the aristocratic cities. The chief power of the state 
was placed neither in the prince nor in the nation at large ; 
it was held by a nobleclass. "The kingly power in Poland, 
like the ducal power at Venice, had been so narrowed 
that Poland, though she still kept a king, called herself a 
republic no less than Venice. And whatever was taken 
from the king went to the gain of the noble order. But 
the nobility of a large country, even though used to act 
politically as an order, could never put on that orderly 
and legal character which distinguishes the true civic 
patriciates. It never could come so nearly as a civic 
patriciate could to being something like the rule of the 
best in any sense of those words. 
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The tendency of modern times has been towards the 
breaking down of formal hereditary privileges. In modern 
commonwealths, above all, they have been ‘thought to be 
essentially inconsistent with republican institutions. The 
truth of the matter is rather that the circumstances of 
most modern commonwealths have been unfavourable to 
the preservation, and still more to the growth, of privi- 
leged bodies. Where they existed, as in Switzerland, 
they have been overthrown. Where they did not exist, 
as in America, everything has made it more and more 
impossible that they should arise. And, as modern 
changes have commonly attacked the power both of kings 
and of nobles, the common notion has come that king- 
ship and nobility have some necessary connexion. It has 
seemed as if any form of nobility was inconsistent with a 
republican form of government, while nobility, in some 
shape or other, has come to be looked on as a natural, if 
not a necessary, appendage to a monarchy. And as far 
as regards the social side of kingship this is true. A 
court seems more natural where a chain of degrees leads 
gradually up from the lowest subject to the throne than 
when all beneath the throne are nearly on a level. And 
from one point of view, that from which the kingly house 
is but the noblest of the noble, kingship and nobility are 
closely allied. But in the more strictly political view 
monarchy and nobility are strongly opposed. Even the 
modified form of absolute monarchy which has existed in 
some Western countries, while it preserves, perhaps even 
strengthens, the social position of a nobility, destroys its 
political power. Under the fully-developed despotisms of 
the East a real nobility is impossible; the prince raises 
and thrusts down as he pleases. It is only in a common- 
wealth that a nobility can really rule; that is, it is only 
in à commonwealth that the nobility can really be an 
aristocracy. And even in a democratic commonwealth 
the sentiment of nobility may exist, though all legal privi- 
lege has been abolished or has never existed. That is to 
say, traditional feeling may give the members of certain 
families a strong preference, to say the least, in election to 
office. We have seen that this was the case at Athens ; 
it was largely the case in the democratic cantons of 
Switzerland ; indeed the nobility of Rome itself, after 
the privileges of the patricians were abolished, rested 
on no other foundation. It is important to bring these 
historical facts into notice, as they are likely to be con- 
fused or forgotten among modern practical tendencies the 
other way. (EAE) 

NOCERA INFERIORE, formerly Nocera DEI PAGANI, 
a city of Italy in the province of Salerno at the foot of Monte 
Albino, 223 miles east-south-east of Naples on the railway 
to Salerno, which lies only 10 or 11 milesdistant. In 1881 
it had a communal population of 15,858, that of the town 
was 12,830; but the interest of the place is almost exclu- 
sively historical. 

Nuceria Alfaterna, first mentioned as assisting the Samnites in 
315 m.c., was a few years later (308) besieged and captured by 
Fabius. In 216 Hannibal completely destroyed the city and dis- 
persed its inhabitants; but the town, having been repeopled at 
some unknown date, appears again as a flourishing municipium in 
the time of Cicero. In 73 B.c. it was plundered by Spartacus, and 
under Augustus it received a Roman colony (Nuceria Constantia), 
afterwards reeruited by Nero. At an early date the city became 
an episcopal see, and in the 12th century it sided with Innocent 
II. against Roger of Sicily, and suffered severely for its choice. A 
colony of Saracens introduced by Frederick II. probably gave rise 
to the epithet by which it was so long distinguished, as well as to 
the town of Pagani, which lies about a mile to the west. In 1385 
Pope Urban VI. was besieged in the castle by Charles of Durazzo. 
Nocera was the birthplace of Solimena the painter ; and in the list 
of its bishops appears the name of Paulus Jovius. 

Nocera Inferiore must not be confounded with Noccra Umbria 
(the ancient Nuceria Camellaria), an old episcopal city 14 miles 
from Foligno. 
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NODDY, the name applied, originally by sailors, to a 
sea-bird from its showing so little fear of man as to be 
accounted stupid. It is the Sterna stolida of Linnzeus, and 
the Anous stolidus of modern ornithology, having the 
figure of a TERN (g.v.), and belonging to the sub-family 
Sterninz, but is heavier in flight, with shorter wings and 
the tail less deeply forked. The plumage is of a uniform 
sooty hue, excepting the crown of the head, which is light 
grey. "The Noddy is very generally distributed through- 
out the tropical or nearly tropical oceans, but occasionally 
wanders into colder climates, and has been met with even 
in the Irish Sea. It breeds, often in astounding numbers, 
on low cays and coral-islets, commonly making a shallow 
nest of sea-weed or small twigs, which may be placed on 
the ground, on a tuft of grass, or in the fork of a tree, while 
sometimes it lays its eggs on a bare rock. Mr Saunders 
(Proc. Zool. Society, 1876, pp. 669-672) admits four other 
species of the genus :—Anous tenuirostris, supposed to be 
confined to the southern part of the Indian Ocean, from 
Madagascar to West Australia; A. melanogenys, often con- 
founded with the last, but having nearly as wide a range 
as the first; and A. lewcocapillus, hitherto known only 
from Torres Strait and the Southern Pacific. These three 
have much resemblance to A. stolidus, but are smaller in 
size, and the two latter have the crown white instead of 
grey. The fourth species, A. ceruleus (with which he in- 
cludes the A. cinereus of some authors), differs not incon- 
siderably, being of a dove-colour, lighter on the head and 
darker on the back, the wings bearing a narrow white bar, 
with their quill-feathers blackish-brown, while the feet are 
reddish and the webs yellow. Three more species—A. 
superciliosus from the Caribbean Sea and Gulf of Mexico, 
A. plumbeigularis from the Red Sea, and A. galapagensts 
from the Galapagos—have been added by Mr. Sharpe 
(Philos, Transactions, clxviii. pp. 468, 469), who also con- 
siders (Proc. Zool. Society, 1878, p. 272) A. cinereus of 
the Eastern Pacific to be distinct from A. cxruleus of 
Australia and the Western Pacific. (A. N.) 

NODIER, CHARLES (c. 1780-1844), a writer of greater 
intrinsic merit and more importance in the history of French 
literature than is generally recognized, was born at Besançon 
somewhat less than ten years before the outbreak of the 
Revolution, but the exact date is strangely uncertain. 
Besangon for the place and the 29th of April for the day of 
the month appear to be agreed upon, but the year is some- 
times given as 1780, sometimes as 1781, and sometimes as 
1783. The earliest seems the most probable. His father was 
a lawyer of some distinction and had been a teacher of law, 
and after the outbreak of the Revolution he was appointed 
mayor of Besancon and consequently chief police magistrate. 
He seems, from some euphemistic expressions of his friends, 
to have rather lent himself as an instrument to the tyranny 
of the Jacobins than to have shared their principles ; but 
his son was for a time an ardent citizen, and is said to 
have been a club member when he could at the most have 
been twelve years old. His education in these troublesome 
times was necessarily haphazard, but appears to have been 
sufficient. His love of books began very early, and he 
combined with it, what is not perhaps very often character- 
istic of the bibliophile proper, a strong interest in natural 
science. The dates of his early life are given very sparingly, 
and the chief authority for the details of it is his own 
Souvenirs, a not very trustworthy source. Having obtained 
and then lost the post of librarian in his native town, he 
went to Paris and plunged into literature. He had pub- 
lished a dissertation on the antennz in insects as early as 
1798 at Besancon. Entomology continued to bea favourite 
study with him, but he varied it with philology and pure 
literature—Le Peintre de Salzbourg dates from this early 
period—and even political writing. A “skit” on Napoleon 
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in 1803 got him into trouble, which was not very serious. 
He was obliged, or thought himself obliged, to quit Paris, 
and for some years lived a very unsettled life at Besancon, 
Dóle (where he married) and other places. In 1811 he 
appears at Laibach in the singular character of editor of 
a polyglot journal, the Illyrian Telegraph, published in 
French, German, Italian, and Slav. Then he returned to 
Paris, and the restoration found him, or made him, an ardent 
royalist. Literary and journalistic work of all kinds filled 
up his time, until in 1823 he was appointed to the librarian- 
ship of the Dibliothéque de l'Arsenal. He was not dis- 
turbed in this post by the revolution of July, but, on the 
contrary, was elected à member of the Academy in 1833, 
and made a member of the Legion of Honour in 1843, a 
year beforehisdeath, whichhappened on 27th January 1844. 
These twenty years at the arsenal were by far the most im- 
portant and fruitful of Nodier's life. He had much of the 
Bohemian in his composition, and the wandering and un- 
settled life that he had led was more favourable to the 
cultivation of this feature of his character than to the pro- 
duction of solid work. His post at the arsenal was not very 
lucrative, and even after his appointment his way of life is 
said by some chroniclers not to have been extraordinarily 
regular. But he had the advantage of a settied home in 
which to collect rare books (for which he had a real vocation), 
and to study them ; and, what was of still more importance, 
he was able to supply a centre and rallying place to a knot 
of young literary men of greater individual talent than him- 
self—the so-called Romantics of 1830—and to colour their 
tastes and work very decidedly with his own predilections. 
Much older than most of them, possessing a literary reputa- 
tion already formed, though resting on no single work of 
great importance, with very decided idiosyncrasies and a 
considerable power of personally influencing his associates, 
Nodier must be credited with no small part in the making 
of the men of 1830. 


His own literary work is abundant, but much of it is obsolete, 
much more mere miscellanies, much injured by hasty production, 
and some, it is said, is not due to himself. His best and most 
characteristic work, some of which is exquisite in its kind, consists 
partly of short tales of a more or less fantastic character, partly of 
nondescript articles, half bibliographic, half narrative, the nearest 
analogue to which in English is to be found in some of the papers 
of De Quincey. The best exainples of the latter are to be found in 
the volume entitled Melanges tirés d'une Petite Bibliothèque, pub- 
lished in 1829 and afterwards continued. Of his tales the best are 
Smarra (1821), Histoire du Roi de Bohême et de ses sept Châteaux 
(1830), La Fée aux Micttes (1832), Inès de las Sierras (1837), Légende 
de Seur Béatrix (1838), together with some fairy stories published in 
the year of his death, and Franciscus Columna, which appeared after 
it. The Souvenirs de Jeunesse (1832), already referred to, are in- 
teresting but untrustworthy, and the Dictionnaire Universel de la 
Langue Francaise (1823), a book of considerable merit, which, in the 
days before Littré, was one of the most useful of its kind, is said to 
have been not wholly or mainly Nodier’s. His chief tales are acces- 
sible in three or four volumes of the Bibliothèque Charpentier, and 
the best yield to few things in French for charm of style and especi- 
ally for the rendering of fantastic and picturesque sentiment, but 
they are very unequal. There is a so-called collection of Œuvres 
Completes, in 12 vols., 1832, but at that time much of the author's 
best work had not appeared, and it included but a part of what 
was actually published. 


NOETUS, a presbyter of the church of Asia Minor 
about 230 A.D., was a native of Smyrna, where (or perhaps 
in Ephesus) he became a prominent representative of the 
particular type of Christology which is now technically 
called modalistic monarchianism (see vol xvi. p. 719). 
His views, which led to his excommunication from the 
Asiatic church, are known to us chiefly through the con- 
troversial writings of Hippolytus, his contemporary. 

NOIRMOUTIER, an island of France belonging to the 
department of Vendée, and protecting the Bay of Bourgneuf 
on the south-west. Between the island and the mainland 
is a sandbank laid bare at low water, and crossed by an 
embankment and carriage road, which is continually kept 
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in good repair. It was not till about 1766 that people 
found they could walk across to the island, which lies 
from north-north-west to south-south-east, and is 11 miles 
long, its breadth varying from 1 mile in the south part 
to 3 or 4 miles in the north. It appears to be formed of 
alluvial deposits gradually accumulated round a rock of no 
great size situated at the meeting-place of the Gascony 
and Brittany currents. The area now amounts to 18 square 
miles, of which about a sixth part is occupied by dunes. 
The total population was 7726 in 1881. There are two 
communes: Noirmoutier and Barbátre. The former has 
about 2029 of its 5908 inhabitants gathered together in 
a little town with narrow and winding streets. Its castle 
was once the residence of the abbot of Her. In the church 
there is a crypt of the 11th century. A mile to the north 
of the town lies a pleasant watering-place, rendered pictur- 
esque by the La Chaise woods (evergreen oaks and pines), 
and a grand confusion of rocks, among which the sea has 
scooped out many a delightful little beach. 


A dolmen, several menhirs, and the ruins of a Gallo-Roman 
villa with its hot baths show that the island must have been occu- 
pied at an early date ; but the first fact in its recorded history is 
the foundation of the Benedictine monastery of Her by St Philibert 
about 680. From this monastery the name Noirmoutier (Moustier) 
is derived. It had already attained to great prosperity when it was 

illaged by the Normans in 825 and 843. In 1205 the abbey of 

‘votre Dame la Blanche was built at the north extremity of the 
island to take the place of a Cistercian convent established in the 

le du Pilier, at that time attached to Noirmoutier by a dyke. This 
abbey was ruined by the Protestants in 1562. In 1676 the island 
was eaptured by the Dutch. Having been seized by Charette dur- 
ing the war of Vendée, it was recovered by the republican general, 
Haxo, who caused the Vendean leader, d'Elbée, to be shot. 

NOLA, a city of Italy in the province of Caserta (Terra 
di Lavoro), is pleasantly situated on the plain between 
Mount Vesuvius and the Apennines, 14 miles east-north- 
east of Naples on the road to Avellino, and 20} miles 
south-west of Cancello on the railway to the same town. 
The more conspicuous buildings are the ancient Gothic 
cathedral (restored in 1866), with its lofty tower rebuilt 
since the fire of 1860, the cavalry barracks, the ex-convent 
of the Capuchins at a little distance from the city, and the 
seminary in which is preserved the famous Oscan inscrip- 
tion known as the Cippus Abellanus (from Abella). Two 
fairs are held in Nola, on 14th June and 12th November; 
and the 26th of July is devoted to a great festival in honour 
of St Paulinus, one of the early bishops of the city. "The 
population of the city was 10,771 in 1871, and 8489 in 
1881; that of the commune 11,395 in 1871, and 11,931 
in 188]. 

Nola (NàXa) was one of the oldest cities of Campania. At the 
time when it sent assistance to Neapolis against the Roman inva- 
sion (328 n.c.) it was probably occupied by Oseans in alliance with 
the Samnites; but it had evidently passed through an Etruscan 
period, and had possibly received a Greek colony from Chalcis. The 
Romans made themselves masters of Nola in 313 s.c. In the Second 
Punie War it thrice bade defiance to Hannibal; but in the Social 
War it was betrayed into the hands of the Samnites, who kept 
possession till Marius, with whom they had sided, was defeated by 
Sulla. Whatever punishment Sulla may have inflicted, Nola 
“remained a municipium, with its own institutions and the use of 
the Oscan language." Ata later date it became a Roman colony. 
Marcus Agrippa and Augustus died at Nola. Sacked by Genseric 
in 455, and by the Saracens in 806 and 904, captured by Manfred 
in the 13th century, and damaged by earthquakes in the 15th 
and 16th, Nola lost much of its importance. The remains of 
two great amphitheatres described by Ambrosio Leone in the first 
part of the 16th century were used by Carlo Caraffa and Orso 
Orsini in 1664 to build their palaces in Naples and Nola. Giordano 

jruno and the sculptor Giovanni Marliano were natives of the 
city ; and some of the latter's works are preserved in the cathedral. 


NOLLEKENS, Josepn (1737-1823), sculptor, was born 
11th August 1737 in London, where his father, a native of 
Antwerp, the **old Nollekens" of Horace Walpole, was a 
painter of some repute. In his thirteenth year he entered 
the studio of the sculptor Scheemakers, and practised 
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drawing and modelling with great assiduity, ultimately 
gaining various prizes offered by the Society of Arts. In 
1760 he went to Rome, and he executed a marble bas- 
relief, Timoclea before Alexander, which obtained a prize 
of fifty guineas from that society in 1762,  Remunerative 
commissions began to come in, Garrick and Sterne being 
among the first English visitors who sat to him for busts ; 
among his larger pieces belonging to this early period. 
perhaps the most important is the Mercury and Venus 
chiding Cupid. Having returned to England in 1770, 
he was admitted an associate of the Royal Academy in 
1771, and elected a member in the following year. By 
this time he had become known to George IIL, whose 
bust he shortly afterwards executed, and henceforward, 
until about 1816, he was continually and very profitably 
employed as the most fashionable portrait sculptor of his 
day. His busts were on all hands acknowledged to be 
excellent likenesses, and there was generally a softness in 
the expression and a gracefulness in the handling which 
never failed to please. He himself thought highly of his 
early portrait of Sterne. Among many others may be 
specially named those of Pitt, Fox, the prince of Wales 
(afterwards George IV.), Canning, Perceval, Benjamin 
West, and Lords Castlereagh, Aberdeen, Erskine, Egre- 
mont, and Liverpool. He also found leisure to elaborate 
a number of marble groups and statues, amongst which 
may be mentioned those of Bacchus, Venus taking off 
her Sandal Hope leaning on an Urn, Juno, Pietus 
and Arria, Cupid and Psyche, and (his own favourite 
performance) Venus anointing Herself; all, however, 
although remarkable for delicacy of workmanship, are 
deficient in vigour and originality, and the drapery is 
peculiarly weak, The most prominent personal character- 
istic of Nollekens seems to have been his frugality, which 
ultimately developed into absolute miserliness, He died 
in London on 23d April 1823, leaving, it is said, a fortune 
of some £200,000. 

NOLLE PROSEQUI (sometimes shortened into nol. 
pros.) is a technical term of English law, the meaning of 
which varies as it is used with reference to civil or criminal 
cases, In civil cases it applies only to actions in the 
Queen's Bench Division, and there signifies a forma] under- 
taking by the plaintiff that he will proceed no further with 
the action (se ulterius nolle prosequi). The more modern 
practice in such cases is to proceed by way of discontinuance. 
In proceedings either by indictment or by information, a 
nolle prosequi or stay of proceedings may be entered by 
theattorney-general The nolle prosequi is a matter purely 
for his discretion, and will not be granted unless very good 
ground be shown for his interference. The object of it 
generally is to obtain a stay of proceedings against an 
accomplice in order to procure his evidence. This object 
is, however, more usually effected by the prosecution offer- 
ing no evidence and the judge directing an acquittal. 

In America the term bears the same meaning as in 
England, with one exception. The attorney-general has 
not the same discretion with which English law invests 
him, Although in some States the prosecuting officer may 
enter a nolle prosequi at his discretion, in others the leave 
of the court must be obtained. 

NOLLET, Jean ANTOINE, French physicist, was born 
at Pimpréz (now in Oise)on 19th November 1700, and 
died at Paris in 1770. He was of peasant origin, and was 
educated for the church, entering holy orders and ulti- 
mately attaining the rank of abbé; but his tastes all lay 
in the direction of experimental research, especially on the 
subject of electricity (see vol. viii. p. 6). In 1734 he was 
admitted a member of the London Royal Society, four 
years later he entered the Academy of Sciences at Paris, 
and in 1753 he was appointed to the newly-instituted 
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chair of experimental physies in the Collége de Navarre. 
Nollet's strength lay in popular exposition rather than in 
profound investigation, but he cannot be denied the credit 
of having greatly helped by his influence and example the 
cause of electrical science. 

NOMANSLAND. See KAFFRARIA, vol. xiii. p. 817. 

NOMINALISM. See SCHOLASTIC PHILOSOPHY. 

NONCONFORMITY, Law RELATING TO. The history 
of the gradual relief of nonconformists in England from 
their disabilities will be found under ENGLAND, and under 
the heads of the various denominations, e.g., BAPTISTS, 
INDEPENDENTS, METHODISM, QUAKERS, &c. See also 
Oatus. It is proposed here to note simply the present 
legal aspects of nonconformity apart from its history, that 
is, the matters in which the law as to nonconformists still 
differs from that applicable to members of the Church of 
England. The differences may be conveniently grouped 
under six heads. 


(1) Judicial notice. The courts, both temporal and spiritual, 
take judicial notice of the tenets and authorities of the Church of 
England, the crown being head of the law and of the church. 
Where the tenets and authorities of a nonconformist body come in 
question, they must be proved by evidence. By Lord Lyndhurst’s 
Act, 7 and 8 Vict., c. 45, where no particular religious doctrine or 
mode of worship has been prescribed by the deed or instrument of 
trust the usage of the congregation for twenty-five years is to be 
taken as conclusive evidence of the doctrine and worship which 
may be properly observed in such meeting-houses. (2) Tribunal. 
Offences against the law ecclesiastical (not being crimes) committed 
by clergy of the Church of England as a rule come by letters of re- 
quest from the bishop of the diocese before the Arches Court of 
Canterbury or the Chancery Court of York (of both of which the 
same person is now judge) Similar matters arising in noncon- 
formist bodies can only be tried by the ordinary secular courts, and 
generally depend upon the question whether a minister has done 
any act which is not in accordance with the rules governing the par- 
ticular body of which he is a minister. A nonconformist body is in 
law nothing more than a voluntary association, whose members may 
enforce discipline by any tribunal assented to by them, but must be 
subject in the last degree to the courts of the realm. Brawling in 
a church by a person in holy orders is an offence within the Church 
Discipline Act, 3 and 4 Vict., c. 86, and falls under the cognizance 
of the spiritual conrts ; similar conduct by a nonconformist minister 
in his own place of worship can only be punished as an offence 
under 9 and 10 Vict., c. 59. (3) Status of ministers. A noncon- 
formist minister is not in holy orders, and his chapel is not a con- 
secrated building. His status is, however, recognized to a limited 
extent. By the Toleration Act, 1 Will. and M., c. 18, a minister, 
preacher, or teacher of a nonconformist congregation is exempt from 
certain parochial offices, as that of churchwarden. Heisalso exempt 
from serviug in the militia or on a jury. These privileges only 
attach where the place of worship of which he is a minister has 
been duly registered, 18 and 19 Vict., c. 81, unless in the case of 
bodies subject to special legislation, as Quakers. Registration is 
not required in the case of consecrated buildings. By 45 and 46 
Vict., c. 50, s. 12, a nonconformist minister cannot be elected an 
alderman or councillor. He cannot take a degree in divinity at 
Oxford, Cambridge, or Durham, 34 and 35 Vict., c. 26, and so 
is debarred from holding any professorship of divinity in those 
universities. (4) Marriage. Marriage by a person in holy orders 
was probably necessary at common law, at any rate from the 
Reformation up to 1836. (See MARRIAGE.) And from the date of 
Lord Hardwicke’s Marriage Act, 26 Geo. II., c. 33 (1753), up to 
1836 the ceremony must have been performed in a consecrated 
building. The first Act of Parliament that relieved dissenters 
(other than Jews and Qnakers) from these restrictions was the 
Marriage Act of 1836, 6 and 7 Will. IV., c. 85. Since that Act the 
ceremony of marriage may be performed in a nonconformist place 
of worship, but it must be after due notice to the superintendent 
registrar and in his presence or in that of a registrar, and the build- 
ing must be one that is duly certified for marriages. These pre- 
liminaries (except the first, and that only where the marriage is 
not by banns, hcence, or special licence) are not necessary where 
the marriage takes place in a church. Marriage by banns, licence, 
or special licence cannot take place except ina church. (5) Burial. 
By the Burial Laws Amendment Act, 1880, 43 and 44 Vict., c. 41, 
burial may take place in a churchyard without the rites of the 
Church of England. But in such a case notice must be given in a 
specified form, which is unnecessary where the burial service is 
conducted by a clergyman of the Church of England. (6) Parish 
offices. By 1 Will. and M., c. 18, s. 5, a dissenter chosen church- 
warden and serupling to take the oaths may execute his office by 
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deputy. His acceptance of office is made optional by the Act; there 
is nothing to prevent his discharging it if he see fit to do so. This 
seems to be still the law, although a declaration was substituted for 
the oath by 5 and 6 Will IV., c. 62, s. 9. 


The Colonies.—In crown colonies ecclesiastical jurisdiction may 
be conferred by the sole authority of the crown. In colonies 
which have parliamentary representation the crown cannot give to 
a metropolitan bishop jurisdiction or coercive legal authority over 
suffragan bishops or over any other person. In colonies of the 
former kind the Church of England may still preserve the privileges 
which attach to her in the mother country; in colonies of the latter 
kind she is in the same position as any other religious body, simply 
a voluntary association. Since the Irish Church Act, 1869, 32 and 
33 Vict., c. 42, the Church of Ireland has been practically in the 
same position as the Church of England in colonies which have 
representative government. 

NONJURORS in English history are the small minority 
of the beneficed clergy who incurred the penalties of sus- 
pension and deprivation for refusing to swear allegiance 
to William and Mary in 1689. The party, which was 
headed by Archbishop Sancroft and Bishop Ken, with five 
other members of the episcopal bench, included such men 
as Jeremy Collier, George Hickes, William Sherlock, 
Charles Leslie, and Henry Dodwell. See Encuanp, vol. 
viii. p. 378. 

NONNUS, Greek epic poet, author of the Dionysiaca, 
was a native of Panopolis in the Egyptian Thebaid. He 
can scarcely have been earlier than the 5th century of our 
era, but probably wrote in the first half of it, as his versi- 
fication is imitated by Proclus, who was born 412 A.D. 
Nothing is known of his personal history, but his extensive 
mythological erudition almost proves him to have been a 
graminarian. His principal work, the Dionysiaca, an epic 
in forty-eight books on the history of Bacchus, is a vast 
storehouse of legendary fable, embellished, especially in 
the long episode of Bacchus’s Indian expedition, with not 
a little of the poet's own invention. From one point of 
view 1t may be described as the swan-song of the ancient 
mythology ; its spirit, at the same time, is anything but 
Hellenic. In its vast and formless luxuriance, its beau- 
tiful but artificial versification, its delineation of action 
and passion to the entire neglect of character, it resembles 
the colossal epies of India, while its glittering but too 
often frigid conceits bring it near to the Italian bastard 
epic of Marino and his school. Like his countryman and 
near contemporary Claudian, Nonnus is a writer of copious 
learning and still more copious fancy, eminent in inven- 
tion, in description, and in melody, whose faults may be 
charged upon his age, while his merits are his own. This 
is more particularly the case with the author of the 
Dionysiaca, whose reforms in versification originated with 
himself, while they were accepted by all succeeding poets. 
In his hands, says Hermann, the Homeric hexameter, 
greatly corrupted by time and licence, though losing some- 
thing of its dignity, recovered its elegance and harmony, 
and was framed to so strict a pattern that no one ignorant 
of prosody could henceforth attempt to write an epic. 
His influence on the vocabulary of his successors was 
likewise very considerable. We also possess under his 
name a paraphrase of the Gospel of St John, which is 
chiefly interesting as apparently indicating that, notwith- 
standing his mythological lore, Nonnus conformed to 
Christianity. The style is not inferior to that of his epic, 
but, employed in embellishing the simple narrative of the 
evangelist, it produces an impression of extreme bombast 
and want of taste. 


The first edition of Nonnus was published by Falkenburg at 
Antwerp in 1569 from a MS. procured at Taranto by Sambucus, an 
Hungarian. The standard edition is Graefe's (Leipsic, 1819-26) ;. 
but the most useful is that by Count de Marcellus (Paris, 1856), 
accompanied by valuable notes and prolegomena, and a French 
prose translation. The analyses by Ouvaroif (St Petersburg, 1817) 
and Koehler (Halle, 1853) are useful aids to the study of so 
long and intricate a poem. The paraphrase on St John is edited 
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by Passow (1834), by Marcellus (1861), and in Migne’s Patrologia. 
For Nonnus’s metrical innovations see Hermann, Orphica, pp. 
869-691 ; and Lehrs, Quæstiones Epica. 

NONPAREIL, the name under which, from its sup- 
posed matchless beauty, a little cage-bird, chiefly imported 
from New Orleans, has long been known to English dealers 
(cf. Edwards, Gleanings, i. p. 132). It is the Hmberiza 
ciris of Linnzus, and the Cyanospiza ciris of most recent 
ornithologists, belonging to a small group, which, in the 
present state of knowledge, cannot with certainty be 
referred either to the Buntings or to the Finches, while 
some authors have regarded it as a TANAGER (g.v.) The 
cock has the head, neck, and lesser wing-coverts bright 
blue, the upper part of the back yellow, deepening into 
green, and the lower parts generally, together with the 
rump, bright scarlet, tinged on the latter with purple. 
This gorgeous colouring is not assumed until the bird is 
.at least two years old. The hen is green above and yellow 
beneath; and the younger cocks present an appearance 
intermediate between the adults of both sexes. The 
species, which is often also called the Painted Bunting, 
after wintering in Central America or Mexico, arrives in 
the southern States of the American Union in April, but 
does not ordinarily proceed to the northward of South 
Carolina, In Louisiana, where it is generally known to 
the French-speaking inhabitants as the Pape—as it was 
to the Spaniards of Florida as the Mariposa pintada 
(painted butterfly)—it is said to be very abundant ; and 
on its appearance in spring advantage is, or was, taken of 
the pugnacious disposition of the males (which so often 
accompanies a brilliant sexually-distinct plumage) to cap- 
ture them alive in great numbers by means of the stuffed 
skin of one so placed in connexion with a cage-trap that 
they instantly fall into the latter on attacking what they 
conceive to be a rival. In this way many thousands are 
said to have been taken formerly. The prisoner usually 
reconciles himself to his fate, and in a few days will utter 
his sprightly though not very powerful song ; and, if pro- 
vided with a mate and proper accommodation, will breed 
and rear a family in confinement. Belonging to the same 
genus as the Nonpareil is the Indigo-bird, Cyanospiza 
cyanea, which, as a summer visitant, is widely diffused 
from the Missouri to the Atlantic, and extends into the 
provinces of Ontario and New Brunswick, being every- 
where regarded with favour. Though wanting most of 
the bright hues of its congener, the Indigo-bird has yet 
much beauty, the adult cock being nearly all over of a 
deep blue, changing, according to the light, to green. 
The hen is brown above and ochreous-white beneath. 
This species is represented in the western part of the con- 
tinent by the Lazuli-Finch, C. amoena, the male of which 
has the upper parts greenish-blue, the wings barred with 
white, a pectoral band of light chestnut extending to the 
flanks on each side, and the lower parts white. Of the 
three remaining species of the genus, C. versicolor shows 
in the male a plumage beautifully varied with brownish- 
red, violet, and blue; C. leclancheri is bluish-green above 
and yellow beneath, with an orange breast ; while C. rositz, 
though quite distinct, comes nearest in coloration to C. 
ciris. These three have a more southern range than the 
other three; but the first of them is believed occasionally 
to cross the Mexican frontier into the United States. 
None of the species of Cyanospiza are thought to occur 
further south than the isthmus of Panama. (A. N.) 

NONSUIT (i.e., non suit, he does not pursue) is the name 
given to a judgment whereby an issue is determined against 
the plaintiff. It was a term peculiar to the English com- 
mon-law courts before the Judicature Acts, and was simply 
the expression of the opinion of the court that, apart from 
the merits, the plaintiff's case was incomplete. It did not 
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in any way act as a bar to his bringing another action for 
the same cause. It might be entered either at the wish of 
the plaintiff himself (to whom it was of course much more 
beneficial than judgment for the defendant) or by direction 
of the court against the will of the plaintiff; The matter 
now is of no great importance, for, although judgment of 
nonsuit still exists, it has, since the Judicature Acts, the 
same effect as a judgment on the merits, unless the court 
otherwise directs. This effect of a nonsuit was specially 
provided for by the rules of the Supreme Court of 1875. 
The rules of 1883 do not deal with nonsuit, but no doubt 
the practice which has existed between 1875 and 1883 
will still be followed. 

NOODT, GERHARD (1647-1725), a celebrated jurist, 
was born at Nimeguen in 1647. He began his studies in 
his native town, continued them at Leyden and Utrecht, 
and finished them at Franeker, where he took his doctor's 
degree in law. After passing through successive grades 
of promotion he was ultimately appointed to & law chair 
at Leyden. It was in the character of a writer on juris- 
prudence, however, that he acquired his reputation. His 
Latin style, modelled after the best writers, was pure and 
precise ; he had, for his time, an intimate acquaintance with 
the laws, manners, and customs of ancient Rome; his 
speculations were guided by a simple desire for truth, and 
his political opinions animated by a spirit of unusual toler- 
ation. His numerous works, as they successively appeared, 
soon rose to the rank of standard authorities. "Two of his 
political treatises were translated into French by Barbey- 
rac, and appeared at Amsterdam in 1707 and 1714, under 
the respective titles of Pouvoir des Souverains and Liberté 
de Conscience ; and his jurisprudential writings, to which 
he was still adding when cut off in 1725, were held in 
high estimation, not in Holland only, but also in Germany 
and Scotland, till quite the end of last century. The first 
edition of his collected works was published at Leyden in 
1724, and the last in 1767. "That of 1735 and those sub- 
sequent contain a life of the author by Barbeyrac. 

NORD, the most northern of the departments of France, 
formed out of Flanders, French Hainault, and the district 
of Cambrais (Cambrésis), lies between 50° and 51° 6' N. 
lat., and between 2° 5’ and 4° 15’ E. long., but in such a 
way that, while it has a length from south-east to north-west 
of 112 miles, its breadth is nowhere more than 40 miles, 
and contracts to 4 at the point where it is crossed by the 
Lys. Bounded N.W. and N. for 21 miles by the North 
Sea, it has the Belgian provinces of West Flanders and 
Hainault on the N.E. and E., the departments of Aisne 
and Somme on the S., and that of Pas-de-Calais on the 
W. The Flanders portion to the west of the Scheldt is 
very flat, the hill at Cassel, only 575 feet high, rising like 
a mountain, and looking north towards Dunkirk over a 
stretch of 155 square miles of richly fertile lowlands, which 
about a thousand years ago were still covered by the sea. 
To the south-east of the Scheldt the country has the char- 
acter of the neighbouring district of Ardennes, is better 
wooded, and contains the highest point in the department 
(875 feet). The greater part of Nord is in the Scheldt 
basin, but certain portions belong to those of the Sambre 
(Meuse), the Oise (Seine), and the little coast-streams 
the Aa and the Yser. The Scheldt, flowing by Cambrai, 
Bouchain, Valenciennes, and Condé, receives the Scarpe, 
which touches Douai, Marchiennes, and St Amand. The 
Lys, which does not join the Scheldt till it has entered 
Belgium, passes Armentiéres, and receives the Deule, on 
which Lille is situated. The Sambre passes Landrecies 
and Maubeuge. The Aa falls into the port at Gravelines. 
The climate of Nord is colder than that of France in 
general, the mean temperature being 49° or 50^ Fahr. 
The rainfall is 12 inches at Dunkirk and a little more 
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at Lille. In the arrondissement of Avesnes, rain is more 
abundant, and cold more severe. In population (1,603,259 
inhabitants in 1881) and in agricultural and industrial im- 
portance Nord is second only to the department of the Seine. 

Of the total area (2193 square miles), two-thirds are arable, one- 
sixth under pasture, and one-eleventh consists of forest. The live- 
stock comprises 93,000 horses, asses, and mules, 240,000 cattle, 
125,000 sheep, 78,000 pigs, 29,000 goats, and 75,000 dogs. The 
grain crops yield about 19,250,000 bushels, potatoes about half as 
much. Beetroot, flax, tobacco, chicory, colza, rape-seed, and hops 
are all of importance. The natural pastures support a good breed 
of Flemish cows. Stone, marble, clay, and sand are obtained in 
the department ; but its mineral wealth lies rather in its coal-pits, 
for the most part belonging to the Auzin Company, which employs 
20,000 workmen, and raises 34 million tons per annum. Iron 
mines also are worked in the arrondissement of Avesnes. The best 
mineral waters are those of St Amand. There are numerous foun- 
dries, rolling-mills, steel-works, file-works, agricultural implement 
factories, and engineering works. More than 240,000 tons of pig- 
iron and 279,000 tons of malleable iron, cast iron, rails, sheet-iron, 
and Bessemer steel were produced in 1881. Copper foundries and 
zine rolling-mills also exist. Spinning is more extensively prose- 
cuted in Nord than in any other MEL Lille and its suburbs 
being the prineipal seat of the industry. About 12,000 persons 
are employed in flax and tow spinning, 8000 in cotton spinning, 
and 4000 to 5000 in the manufacture of sewing-thread. Roubaix 
and Tourcoing spin wool, cotton, and silk. Jute spinning employs 
more than 20,000 bobbins at Dunkirk. In Roubaix alone there 
are upwards of 300 weaving factories; carpets (Tourcoing and 
Roubaix), linen (Armentiéres) ribbons, damask, muslins, tulles, 
laces, &c., are all largely manufactured, and there are also sugar- 
factories, distilleries, oil-works (scattered throughout the depart- 
ment), 1000 breweries, glass-works, soap-works, dye-works. The ex- 
ports of the we ae comprise corn, fruit, eges, vegetables, and 
butter to England, oil-cake, linseed, oils, colza seed. Consuming 
4,500,000 tons of coal, it has to supplement its own production by 
importing from Pas de Calais, Belgium, or England. Most of the 
foreign trade passes through Dunkirk, a much larger port than 
Gravelines. Abundant means of transit exist throughout the 
department. The total length of the navigable rivers and canals 
is 325 miles, and railways to a total length of 450 miles have been 
constructed between all the most important localities. 

Nord forms the archiepiscopal diocese of Cambrai, is comprised 
in the first or Lille region of corps d’armée, and depends on the 
court of appeal at Douai. It is divided into seven arrondissements 
(Avesnes, Cambrai, Douai, Dunkirk, Hazebrouck, Lille, and Valen- 
ciennes), 61 cantons, and 663 communes. The number of com- 
munes of importance especially for their industries is very large—St 
Amand les Eaux (11,184 inhabitants), with mineral waters and an 
old abbey; Anzin (10,043), near Valenciennes; Armentiéres (25,089); 
Bailleul (12,712), with antiquities; Bavai (1863), the ancient 
Bagacum; Bergues (5385), with its old fortifications and a splendid 
belfry of the 16th century ; Bouvines (565), with an obelisk in 
memory of the victory of Philip Augustus in 1214; Cassel (4276); 
Le Cateau Cambrésis (9564) ; Condé (4621), a fortified town with 
coal-mines ; Cysoing (3160), with a monument of the battle of Fon- 
tenoy (1745) ; Denain (17,202), with coal-pits, iron-works, and a 
monument of Villars's victory (1712); Fourmies (15,052), with 
spinning and weaving of woollen goods; Gravelines (8416) ; and 
Landrecies, a garrison town on the Sambre. 

NORDERNEY (i.e., northern island), the most import- 
ant of the fringe of sand-islands along the coast of East 
Friesland, belongs to the Prussian province of Hanover. 
It is 8 miles long and about 1 mile broad, and supports a 
seafaring and fishing population of (1880) 2114 souls, of 
genuine old Frisian stock. The village at the south-west 
end of the island is one of the most popular sea-bath- 
ing places in Germany, and is visited annually by 9000 
visitors, for whose accommodation numerous hotels and 
lodging-houses have been built. On the south side rises a 
lighthouse 175 feet high. At low tide Norderney may be 
reached from the mainland by driving or walking. 

NORDHAUSEN, a flourishing town in Prussian 
Saxony, in the district of Erfurt, is situated on the Zorge, 
atthe south base of the Harz mountains, and at the west 
end of the Goldene Aue (Golden Plain), a fruitful valley 
watered by the Helme. It is built partly on the slope of 
the mountains and partly on the plain, and the upper and 
lower parts of the town are connected by flights of steps. 
Among the churches the most noteworthy are the cathedral, 


a late Gothic edifice with a Romanesque crypt, and the 
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church of St Blasius, containing two pictures by Lucas 
Cranach. Near the medieval town-house stands a Roland's 
column, the ancient symbol of free commercial intercourse 
and civic liberty. The chief importance of the place arises 
from its distilleries, which yearly produce about 8,000,000 
gallons of brandy. The breweries are also important, and 
there are manufactures of leather, tobacco, cotton and 
linen goods, carpets, chicory, and chemicals. Nordhausen 
is sometimes called the Cincinnati of Germany on account 
of its extensive export trade in pork, corned beef, ham, 
and sausages. In 1880 it contained 26,198 inhabitants, 
of whom 23,943 were Protestants, 1255 Roman Catholics, 
and 494 Jews. 


Nordhausen, one of the oldest towns in North Germany, was 
surrounded with walls in the 10th century, and is spoken of as 
a free imperial town in 1220. Several diets, tournaments, and 
assemblies of princes were held here during the 12th, 13th, and 14th 
centuries. It appears to have usually placed itself under the pro- 
tection of a prince of the empire, and in 1697 we find the elector of 
Brandenburg selected for this purpose. It was annexed to Prussia 
in 1803 and again finally in 1815, having in the interim belonged 
to the kingdom of Westphalia. 


NORDLINGEN, a town of West Bavaria in the district 
of Schwaben und Neuburg, is situated on the Eger, 40 miles 
to the north of Augsburg. It was formerly an imperial 
town, with an independent territory of 35 square miles in 
extent, and is stil surrounded with walls and towers. 
The most interesting buildings are the Gothic Haupt- 
kirche and the late Gothic town-house, both of which con- 
tain paintings by Scháufelein, who was a native of Nörd- 
lingen. There are here manufactures of carpets (sold as 
Tyrolese carpets), linen and woollen goods, and agricul- 
tural implements ; and a brisk trade is carried on in geese, 
goose feathers, cattle, and grain. In 1880 the population 
was 7837, including 6990 Protestants. 

From 898, when we first find it mentioned, down to 1215 Nörd- 
lingen was subject to the bishop of Ratisbon ; but soon after the 
latter date it acquired the freedom of theempire. It was annexed 
to Bavaria in 1803. Two battles were fought near Nördlingen 
during the Thirty Years' War, in the former of which (1634) the 
Swedes sustained their first defeat on German soil, losing 12,000 


men. A full account of these battles is given by Colonel Malleson 
in the Army and Navy Magazine, November 1883. 


NORFOLK, an eastern maritime county of England, Plate 
is bounded N. and E. by the North Sea, S.E. and S. by XVI. 


Suffolk, S.W. by Cambridge, and W. by Lincoln. It is 
of an irregular oval form, its greatest length east and west 
being 67 miles, and its greatest breadth about 42 miles. 
The area is 1,356,173 acres, or 2119 square miles. 

Coast-line.—Nearly two-thirds of the boundary of the 
county is formed by tidal water. "There are few bays or 
inlets, and on the northern coast no river mouths, For 
the most part the coast-line is flat and low, and has been 
greatly encroached on by the sea, several villages having 
been engulfed since the time of William the Conqueror. 
From the mouth of the Yare to Happisburgh the shore 
is low and sandy and is skirted by sandbanks. Thence 
for 20 miles it is formed of cliffs consisting of clay and 
masses of embedded rocks, the average height being about 
50 feet, although in some cases an altitude of 200 feet 
is reached. These cliffs are succeeded by a low shingly 
or sandy coast stretching as far as St Edmund's Point. 
The shores of the Wash are formed of mudbanks, which 
are left dry at low water. West of Lynn a considerable 
extent of land has within recent years been reclaimed from 
the sea, and farther south an old Roman embankment 
stretches into Lincolnshire. At various points off the 
coast there are submarine forests, especially in Brancaster 
Bay and in the neighbourhood of Cromer and Happisburgh. 
Fossilized remains of large mammals are sometimes dragged 
up by the nets of fishermen, and mammoth tusks measur- 
ing from 6 to 9 feet have been found at Knole Sand off 
Happisburgh. 
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Surface and Geology.—The surface is principally an 
undulating plain with rising grounds skirting the river 
valleys and low chalk downs in the north and north-west. 
On the west along the Cambridgeshire border there is a 
stretch of fen land extending from Welney and Hilgay fen 
to the Wash. "The watershed is nearly in the centre of 
the county. The principal rivers are the Yare, in the east, 
with its tributaries, the Bure, the Wensum, and the 
Waveney ; and the Ouse, in the west, with its tributaries, 
the Little Ouse, the Wissey, and the Nar. The Yare and 
its tributaries frequently expand near the sea into broads 
or meres, covered for the most part by sedges and bulrushes, 
which afford shelter for a great variety of water-fowl, 
including the water-hen, wild duck, heron, bittern, king- 
fisher, mallard, snipe, and teal. The Yare is navigable for 
small vessels as far as Norwich, the Waveney to Beccles, 
and the Bure to Aylsham. The Ouse is tidal to Denver, 
and its tributaries are all to some extent navigable. 

Nearly the whole of Norfolk is occupied by chalk, but 
on account of drift deposits it forms a comparatively small 
proportion of its surface. It exists in three forms: chalk 
marl, which forms part of Hunstanton cliff; lower or hard 
chalk, much used in west Norfolk for the construction of 
cottages ; and upper chalk, or chalk with flint, which con- 
stitutes the bulk of the formation. The other members of 
the Cretaceous system in Norfolk are gault and lower 
greensand, which crop out beneath the chalk to the west 
of the county, and are succeeded by the Kimmeridge clay 
of oolitic age, which stretches along the coast of the Wash 
from Hunstanton to King's Lynn, and south nearly to 
Downham. The Tertiary formation is represented by bands 
of sand, clay, and shingle in the neighbourhood of Norwich, 
which contain a fine series of fossils. The drift deposits 
include the lower glacial beds in the north-east, stretching 
south to the Yare and Wensum, the middle glacial beds 
in the neighbourhood of Yarmouth, and the upper glacial 
beds, consisting of boulder clay, occupying the centre, 
south, and south-west of the county. A considerable 
extent of surface is covered by valley gravels. In west 
Norfolk they occupy sometimes the old beds of rivers 
which flowed nearly at right angles to those of the present 
day. In these gravels many flint implements have been 
found. The fen beds in the south-west were at one time 
nearly all under water, but this has been carried off by a 
system of drainage first begun in the reign of Charles I. 

The county is not rich in minerals. It is supposed 
that beds of coal may probably exist at a depth of 1500 
feet. Lime and chalk for building are plentiful. Potter's 
clay and good brick earth are obtained. In the fen dis- 
trict there is still a supply of peat. Marl is found in the 
valley of the Bure, and sand suitable for the manufacture 
of glass in the neighbourhood of Snettisham. 

Climate and Agriculture, —On account of the exposed 
position of the coast to east and north-east winds, the 
climate, especially in winter and early spring, is much 
colder than in the adjacent counties. The air is, however, 
generally dry, and unhealthy fogs are not common, except 
in the marshy districts. Norfolk contains a greater variety 
of soil than any other county in England. In the north 
and west the soil is generally chalky ; towards the south- 
east it is a light sand, assuming occasionally the form of 
blowing sand, but elsewhere capable of cultivation and of 
average fertility. In the centre and east the prevailing soil 
is loam of a very varying quality, chiefly light and work- 
able, but sometimes composed of stiff chalky boulder clay. 
Alluvial clays and loams occur on the borders of Lincolnshire 
and Cambridgeshire, and stretch along the river valleys. 
The marsh lands along the coast are so subject to inunda- 
tion as to make cultivation difficult; they afford, however, 
capital pasturage for stock. 
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Notwithstanding the natural defects of soil, farming is 
in a very advanced condition, and, by means of draining, 
subsoil ploughing, skilful rotation, and the liberal use of 
artificial manures and feeding stuffs, excellent crops are 
raised in many districts of the county. The farms are for 
the most part large and the farm buildings superior. The 
prevailing system of tenure in west Norfolk is by leases 
ranging from seven to twenty-one years; in other parts 
of the county yearly agreements mostly prevail. Accord- 
ing to the agricultural returns of 1883, the area of cultiva- 
tion was 1,087,270 acres, —a percentage of about 80 of the 
totalarea. Corn erops occupied 438,273 acres, green crops 
202,060, rotation grasses 166,891, permanent pasture 
264,938, and fallow 15,051. About seven-eighths of the 
area under corn crops is occupied by wheat and barley, the 
areas of the two being pretty nearly equal, 179,270 acres 
and 196,483 acres respectively in 1883, while oats occupied 
only 32,307 acres. As much attention is paid to the graz- 
ing of cattle and to the rearing and fattening of sheep, 
turnips and swedes are extensively grown—occupying 
135,116 acres in 1883—while mangolds occupied 46,442 
acres, and vetches 11,868 acres, but potatoes only 5269 
acres. 

The number of horses in 1883 was 62,613, of which 
44,232 were used solely for agricultural purposes. Cattle 
in the same year numbered 117,497, of which 29,040 were 
cows and heifers in milk or in calf. Large numbers of 
lean cattle, principally Irish shorthorns, are brought into 
the county mainly for winter grazing. The old Norfolk 
polled stock has been recently revived and is now recog- 
nized as a distinct breed. Good pasture lands are found 
in many districts of the county, especially along the river- 
beds and in the neighbourhood of the fens. Sheep in 
1883 numbered 559,146, and pigs 111,349. 


According to the latest return the total number of proprictors 
in the county was 26,648, possessing 1,234,884 acres, yielding an 
annual rental of £2,403,795. The estimated extent of common or 
waste lands possessed by no owner was 12,870 acres. Of the owners 
16,552, or about 60 per eent., possessed less than one aere. Eleven 
proprietors possessed upwards of 10,000 aeres—viz., earl of Leices- 
ter, 43,025 ; Marquis Townshend, 18,130 ; marquis of Cholmondeley, 
16,905; Rev. H. Lombe, 13,832; Lord Hastings, 12,738; earl of 
Orford, 12,341; Lord Walsingham, 11,983; Lord Suffield, 11,829; 
Sir Thomas Hare, 11,033; earl of Kimberley, 10,801; Anthony 
Hamond, 10,039. 

Manufactures.—At an early period Norfolk was one of the princi- 
pal seats of the cloth trade in England, worsted deriving its name 
from having been first manufactured at Worstead. The weaving 
of silk and wool is still carried on at Norwich and also shawl 
weaving, although the staple trade of the town is now boots and 
shoes. Silk is also manufactured at Yarmouth, Wymondham, and 
North Walsham.  Flour-mills are numerous all over the county. 
and there are agricultural implement works at Norwich, Lynn, 
Thetford, East Harling, North Walsham, Walsingham, and East 
Dereham. Lime-burning, brick-making, tanning, malting, and 
brewing are carried on in various districts. The extensive mustard 
and starch works of Colman & Co. are at Norwich. One of the 
chief hindrances to the commereial progress of the county is the 
dangerous nature of the sea-coast, and its unsuitability for the 
formation of harbours. A large trade is carried on, however, at 
Yarmouth, which is the outlet for the produce of a very extensive 
district. The other principal port is Lynn, and there is a small trade 
at Durnham, Cromer, e Wells. The exports are chiefly agri- 
eultural produce, fish, and manufactured goods, and the imports 
timber, oil-cake, and provisions. Yarmouth possesses one of the 
most important herring-fisheries in England. 

Railways.—The county is intersected in all directions by lines of 
the Great Eastern Railway, and more recently by the Eastern and 
Midland Railway. 

Administration and Population.—N orfolk comprises 33 hundreds, 
the city of Norwich (87,842), the municipal borough of King’s Lynn 
(18,539), the principal part (37,151) of Great Yarmouth (46,159), 
and the principal part (3228) of Thetford (4032), both of which 
extend into Suffolk. There are also seven urban sanitary districts 
—Diss (3846), Downham Market (2633), East Dereham (5640), 
North Walsham (3234), Swaffham (8643), Thetford (4032), and 
Wells (2645). The county has one court of quarter-sessions and 
is divided into twenty-five petty and special sessional divisions. 
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The city of Norwich and the boroughs of King’s Lynn and Great 
Yarmouth have their own police. One parish, a part of a parish, 
and a part of an ecclesiastical district are in the diocese of Ely, a 
part of a parish in the diocese of Lincoln, and the rest of the county 
in the diocese of Norwich. The county contains 736 parishes, 
with parts of nine others. For parliamentary purposes it is divided 
into North Norfolk, South Norfolk, and West Norfolk, each division 
returning two members; and two members are also returned for 
the parliamentary boroughs of Norwich city in the southern division 
and of King's Lynn in the western division. "The population in 
1801 was 273,371, which in 1821 had increased to 344,365, in 
1851 to 442,714, in 1871 had decreased to 438,656, and in 1881 had 
risen again to 444,749, of whom 215,266 were males and 229,483 
females. The number of inhabited houses in 1881 was 100,372, 
and the average number of persons to the acre 0:33. 

History and Antiquities.— At the Roman conquest Norfolk was 
inhabited by the Cenomanni, a tribe of the Iceni. The numerous 
groups of pits on the heaths and along the coast, such as ‘‘ Grimes 
Graves" near Weeting and the ''shrieking pits" on Aylmerton 
heath, appear to have been ancient villages. The whole of the 
district was brought te own allegiance to the Romans during the 
campaign of Aulus Plautius; but on account of the indignities 
offered to their queen, Doadicea, the Iceni revolted, and, joining 
with the Trinobantes, seized Camulodunum (Colchester), an import- 
ant Roman colony, massacring every Roman on whom they could lay 
hands. The Romans had their revenge shortly afterwards in a battle 
(62 B.c.) in which the power of the Britons was finally completely 
crushed. The name of the tribe was retained in the Incehilde Way, 
an old British road passing westward from the Norfolk coast, which 
was utilized by the Romans. The county was traversed by four 
other Roman roads, and was the seat of five principal Reman stations 
Brannodunum (Brancaster), Garíanonwum (Caistor, near Yarmouth), 
Venta Icenorum (Caistor, St Edmund), Sitomagus (Thetford), and 
Ad-Tuam (Tasburgh). Coins and other remains have been found at 
all these places. In the Teutonic settlement Norfolk was occupied 
by the Angles, and in 870 the kingdom of East Anglia fell in turn 
before the Danes (see vol. viii. p. 284). New ravages were com- 
mitted by the Danes froin time to time ; and in 1004 Sweyn brought 
his fleet up the river to Norwich, which he plundered and burned. 
After the Norman Conquest Ralph de Waher or Guader was created 
earl of Norfolk, but on his rebellion in 1057 the estates and title 
were conferred on Roger Diged. Subsequently the title was in 
disuse, but it was at length revived and bestowed on Thomas 
Plantagenet, fifth son of Edward I. During a vacancy in the 
earldom John le Littester, a dyer, rose in rebellion and joined the 
commons under Wat Tyler. After the suppression of the rebellion 
the earldom with the title duke of Norfolk was bestowed on the 
Mowbray family, who held it till the latter part of the 15th century, 
when it passed by marriage to the Howards. The duke of Norfolk 
still exercises a peculiar and permanent jurisdiction, and appoints 
two coroners for his liberties. 

There are few or no traces of Saxon architecture in the county, 
unless the towers of Dunham-Magna and Newton-by-Castleacre be 
assigned to this period. The round towers which are specially 
characteristic of the district are probably Norman. Although there 
are several fine speeimens of Norman architecture in the county 
in addition to Norwich cathedral, and a few good examples of Early 
English, the majority of the churches are Decorated or Perpendicu- 
lar, or a mixture of both styles. The most notable features of the 
churches are the flint and stene panels, the fine rood-loft screens, 
and the numerous brasses. Norfolk possessed an unusually large 
number of monastic foundations, but of these the remains are few 
and comparatively unimportant. "Thecathedral-church of Norwich 
was originally connected with a very richly-endowed Benedictine 
monastery. A foundation of nearly equal importance was that of 
Augustinian canons at Walsingham, where there are remains of the 
church, the refectory, and a Perpendicular gateway. The other 
principal remains are those at Bacton, Beeston, Binham, Carrow, 
Castleacre, Thetford, and Wymondham. Ofthe old Norman keeps 
there are entrenchments and remains of the building at Castleacre, 
while Castle Rising is still a magnificent ruin, and Norwich Castle 
has been restored. Among the more interesting old mansions are 
the halls of Hunstanton, Oxborough, Blickling, Heydon, and Bar- 
ningham. The larger mansions, such as Sandringham, Holkham, 
Rainham, Cossey, Gunton, Houghton, and Shadwell, are, however, 
of comparatively modern date. Among the eminent persons con- 
nected with Norfolk are Sir Edward Coke, Lord Cranworth, John 
Skelton, the earl of Surrey, Sir Thomas Browne, Sir Thomas 
Gresham, Roger L’Estrange, Horace Walpole, Tom Paine, Theodore 
Hooke, Mrs Opie, Porson, Harriet Martinean, Bulwer Lytton, 
Elizabeth Fry, Fowell Buxton, Sir Francis Palgrave, Sir Cloudesley 
Shovell, Lord Nelson. 


See Blomefield, An Essay towards a Topographical History of the County of 
Norfolk (5 vols., 1739-1775) ; Chambers, General History of the County of Norfolk 
(11 vols., 1805-1810); White, History of Norfolk (new ed., 1883) ; J. O. Halliwell, 
Norfolk Anthology (1852); Norfolk Antiquarian Miscellany, edited by W. Rye; 
and Davies, Norfolk Broads and Rivers, 1883. 
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NORFOLK, a city and port of entry of the United 
States in Norfolk county, Virginia, opposite Portsmouth, 
on the north bank of Elizabeth river, an arm of Chesa- 
peake Bay. Itis the terminus of the Norfolk and Western 
Railroad (108 miles) and the Norfolk Southern Railroad 
(74 miles) has easy aecess to the Dismal Swamp Caual 
(from Elizabeth City to the Pasquotank river) and the 
Albemarle and Chesapeake Canal, navigable for vessels of 
900 tons, and is connected by regular lines of steamers 
with Richmond, Baltimore, Philadelphia, Boston, Provi- 
dence, Washington, and New York. The city lies low, 
and is somewhat irregular in its arrangement, but the 
streets are generally wide. The city hall, with a cupola 
110 feet high, the custom-house'and post-office, the Nor- 
folk academy, the masonic temple, the mechanics’ hall, 
and some of the banks are the most conspicuous of the 
secular buildings. Apart from its naval yard, one of the 
largest in the United States, Norfolk has but few manu- 
facturing establishments, but it carries on a large trade 
in cotton, fruits, vegetables, and oysters for the northern 
markets, as well as in maize, wheat, and sugar. "Though 
the harbour has 26 feet of water at high tide, the fairway 
up to the city is narrow. The population was 14,620 in 
1860, 19,229 in 1870, and 21,966 in 1880. 

Founded in 1705, Norfolk was incorporated as a borough in 
1736, and as a city in 1845. In 1776 it was burned by tbe British. 
At the opening of the Civil War it was the chief naval depót of the 
Confederates, but at an early date in the contest the vessels and 
yard were destroyed, and in May 1862 the town was occupied by 
the Federal forces. 

NORFOLK ISLAND, with the much smaller Nepean 
Island and Phillip Island, lies about 29* 3' S. lat. and 
167° 58' E. long, 400 miles north-north-west of New 
Zealand, on a submarine tableland extending 18 miles to 
the north, and 25 miles to the south, with an average 
breadth of 18 miles. Measuring about 6 miles in length 
from north-west to south-east, Norfolk Island has an area 
of 8607 acres, or 134 square miles. The breakers of the 
Pacific beating on its high cliff-bound coast render it diffi- 
cult or even impossible to land 1. 
except at two places, and even 
there not without danger. With 
a general elevation of 400 feet 
above the sea the surface of 
the island rises in the north- 
west into Mount Pitt, whose 
double summit is 1050 feet in 
height. The soil of decom- 
posed basalt, is well watered 
and wonderfully fertile. <A 
rich undulating pasture-land 
clothed with clumps of trees and copses gives a park-hke 
appearance to the general aspect of the country. The 
Norfolk Island pine (Lutassa excelsa), a magnificent tree, 
with a height at times of 200 feet and a girth of 30, forms 
a fine avenue between Sydney and St Barnabas, though of 
the forest that clothed the slopes of Mount Pitt only a few 
of the larger trees are left. A small species of palm is 
known as the Norfolk Island cabbage. The underwood 
is largely composed of lemon trees ; and guavas, bananas, 
peaches, and pine-apples are to be had in abundance. 
Sweet potatoes are the staple crop, but common potatoes, 
maize, yams, and even barley and oats are cultivated. The 
climate is genial and healthy, the thermometer rarely sink- 
ing below 65°. In 1862 the population was 268; in 1871, 
481; and in 1880, 663. The descendants of the Pitcairn 
Islanders, who form two-thirds of the inhabitants, have 
their chief settlement on the south side, on Sydney Bay, 
where the buildings of the old penal establishment were 
placed at their disposal. A thousand acres on the west 
side of the island are held by the mission station of St 
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Map of Norfolk Island. 
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Barnabas, founded by Bishop Patteson, where 150 Mela- 
nesian boys and girls receive education. 

The following are the main facts in the history of Norfolk Island. 
1774. Island discovered by Captain Cook. 1788. Taken possession 
of by Philip G. King of the “Stirling” and twenty-four convicts 
from New South Wales. 1805. Settlement abandoned by order 
issued in 1803. 1826. Island made penal settlement for New 
South Wales convicts. 1842. Island transferred from New South 
Wales to Tasmania. 1856. Pitcairn Islanders to the number of 
194 take the place of the convicts. 1867. Melanesian mission 
station settled at St Barnabas. 1882. Memorial church to Bishop 
Patteson erected at a cost of £5000, the windows being designed 
by Burne Jones and executed by W. Morris. 

NORICUM was the ancient name of the country south 
of the Danube, around the rivers Inn and Drave, and ex- 
tending on the south to the banks of the Save. The 
original population appears to have been Illyrian, but in 
the great emigration of the Gauls the country was occu- 
pied by a Celtic people, Taurisei or Norici. The latter 
name seems to be derived from their town of Noreia, now 
Neumarkt. The country is mountainous, and the soil 
poor, but it is rich in iron, and has always been one of 
the great European centres of the trade. A great part of 
the Roman weapons were made of Noric steel. The country 
was conquered by the Romans under Tiberius and Drusus 
in 15 B.c., but for a time retained its old constitution and 
the name of Regnum Noricum. See AUSTRIA, BAVARIA, 
CARINTHIA, &c. 

NORMANBY, CoxsrANTINE Henry PuipePs, MARQUIS 
oF (1797-1863), bore an eminent, though not a leading, 
part in some of the greatest movements of this century. 
As governor of Jamaica he had charge of the distribution of 
the huge compensation to owners upon the abolition of 
slavery in the West Indies ; it fell to him as lord-lieutenant 
of Ireland to give effect to the Catholic Emancipation Act; 
he was English ambassador at Paris during the revolution 
of 1848, and minister in Tuscany in the years immediately 
preceding the struggle for Italian unity. The son of the 
first earl Mulgrave, and born 15th May 1797, he passed 
through Harrowand Trinity College, Cambridge, and sat for 
the family borough of Scarborough as soon as he attained 
his majority. But, speaking in favour of Catholic emanci- 
pation, and dissenting in other points from the family 
polities, he thought proper to resign his seat, and went to 
live in Italy for some two years. Returning in 1822, he 
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A speech put into the mouth of one of his characters 
expresses very fairly Lord Normanby’s political creed, a 
creed not uncommon among the aristocracy at the time of 
the Reform Bill: “I can't help thinking it but befits a 
gentleman to move methodically forward with the main 
body of the age in its regular march of mind, neither 
seeking foolish forlorn hopes in advance, nor lagging dis- 
gracefully in the rear." Acting on this principle, Lord 
Normanby reached the zenith of his career between the 
age of thirty and forty ; after that he began to lag and to 
decline in political reputation. He succeeded his father 
as Earl Mulgrave in 1831, was sent out as captain- 
general and governor of Jamaica in the same year, and, in 
spite of certain defects of manner, gained such credit as an 
administrator that he was appointed lord-lieutenant of 
Ireland in 1835. It is significant of the reputation he then 
held that his appointment was received with enthusiasm 
as the beginning of a new order in Ireland ; and during his 
three years of office, one of the most peaceful periods in 
the history of Ireland, great improvements were made. It 
is disputed how much was due to him and how much to 
his subordinate Thomas Drummond. He was created 
marquis of Normanby in 1838, and held successively the 
offices of colonial secretary and home secretary in the 
last years of Lord Melbourne's ministry. From 1846 to 
1852 he was ambassador at Paris, and from 1854 to 1858 
minister at Florence. He died in London, 28th July 
1863. "The publication in 1857 of a journal kept in Paris 
during the stormy times of 1848 (A Year of Revolutions) 
brought him into violent controversy with Louis Blanc on 
questions of fact as well as of policy; and his controversies 
with Lord Palmerston and Mr Gladstone, after his retire- 
ment from the public service, on questions of French and 
Italian policy, showed him to have fallen behind “the 
regular march of the mind” of his age. 

NORMANDY (Terra Northmannorum, Northmannia, 
Normannia, Normendie, Normandie) is the name which 
was given to part of northern Gaul in consequence of its 
occupation in the early part of the 10th century by the 
Northmen, whose name was on Gaulish soil gradually 
changed into Normans. Till that time the land which 
has ever since borne the name of Normandy had no distinct 
name, nor any separate political being. In ecclesiastical 
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the House. He was returned for Malton at the general elec- 
tion of 1826, and enrolled himself among the supporters of 
Canning. Previous to this, in 1825, he made his appear- 
ance as a novelist with Matilda ; and three years later, in 
1828, he produced another, Yes and No. Of the brilliant 
band of fashionable novelists who started up as by a 
common impulse in those years, including Ward, Lister, 
Bulwer, Disraeli, Lord Normanby was probably the least 
impressive; yet his Matilda ran through four editions in 
a year. There is a certain stiffness in the construction of 
his novels, as if he were either deficient in the story-teller's 
vivacity and fertility or, oppressed by his own sense of 
dignity, over-fastidious in his theory of composition. The 
novels are comparatively short, and move forward steadily 
to tragic catastrophes that present themselves ahead from 
a very early stage in the journey. The moral is so obtru- 
sive that they may almost be called sermons in disguise. 
Especially is this true of Yes and No, in which two oppo- 
site types of character, the man who says “Yes” with 
too great facility, and the man who says “ No” with too 
great obstinacy and suspiciousness, are very skilfully con- 
trasted. It was chiefly character that he aimed at, as 
became a statesman, and his characters were drawn with 
fulness and keen insight, though not without too much 
appearance of labour. 


of Rouen and the six suffragan dioceses of Evreux, Lisieux, 
Séez, Bayeux, Coutances, and Avranches. Politically it 
was, at the time of the Scandinavian settlement, part of 
the great duchy of France, of which it took in nearly the 
whole of the sea-coast. The name “ Neustria " is sometimes 
used as equivalent to Normandy ; but of the old Neustria 
Normandy formed only a small part. As France was cut 
off from Neustria, so Normandy was cut off from France. 
Normandy, in its widest extent, reached on the eastern 
side to the rivers Eu and Epte, of which the Eu empties 
itself into the English Channel near the town of that name, 
while the Epte flows in the opposite direction and joins the 
Seine near Vernon. These streams form the boundary 
during nearly, but not quite, the whole of their course. 
Along the Epte the boundary of the duchy forsakes that of 
the ecclesiastical province, as the diocese of Rouen stretched 
a considerable way on the French side of that river. To 
the west Normandy is parted from Britanny by the border 
stream of Couésnon, but the shape of the coast makes the 
actual frontier very small. To the south the boundary 
of Normandy towards the duchy of France and the great 
counties which were parted off from it mainly followed the 
ecclesiastical frontier. But the diocese of Séez stretched 
beyond the duchy, while the conquests of William I. added 
to Normandy part of the diocese of Le Mans, and therefore 
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of the province of Tours. The land thus marked out took 
in the districts of Caux, Talou, Rouen, Evreux, Lisieux, 
Bayeux (Bessin), Avranches, and Coutances (Cotentin, 
pagus Constantinus), with the greater part of the Hiesmois 
and about half the Vexin. This last was often a disputed 
ground between Normandy and France. 

But the main feature of the country is its sea-coast and 
its great river. A glance at the map (Plate XIII., vol. ix.) 
will show that the coast of Normandy, long as it seems, 
is little more than the mouth of the Seine. To the west 
that mouth is guarded by the peninsula of Coutances, the 
Danish land which, it has been remarked, is the only 
peninsula in Europe, besides the older Danish land, which 
points to the north. To the west this peninsula presents 
a bold front to the Atlantic, forming with the Breton coast 
a bay in which lie the Norman islands, Jersey, Guernsey, 
Alderney, Sark, and some smaller ones. Normandy, in 
fact, was the seaboard of France in the strict sense, the 
coast lying between Britanny on the one side and Flanders 
on the other. It is that part of the Continent which hes 
most directly opposite Britain. The Norman duchy, in 
short, as long as it had an independent being, was inter- 
posed between England and France; and in that position 
lies the key to its whole history. 

The chief city of the duchy was always the ecclesiastical 
metropolis of Rouen (Jothomagus), the great city of the 
lower Seine. It is to be noticed that Rouen, like the cities 
of southern Gaul, keeps its own local ndme and has not 
taken the name of a tribe. Evreux, Séez, Bayeux, Lisieux, 
Avranches, preserve tribe names. The name Constantia or 
Coutances belongs of course to the later Roman nomen- 
clature of imperial times. Other towns which figure in 
Norman history, as Caen, Falaise, Alençon, are of later 
origin. Havre de Gráce dates only from the 16th century, 
long after the loss of Norman independence. 

In the divisions of modern France, Normandy answers 
to the departments of Lower Seine (cap. Rouen), Eure 
(cap. Evreux), Orne (cap. Alencon), Calvados (cap. Caen), 
Manche (cap. St Lo), and to the modern dioceses of 
Rouen, Evreux, Séez, Bayeux, and Coutances. The 
boundaries of Rouen and Evreux have been changed; 
Lisieux has been joined to Bayeux, and Avranches to 
Coutances. The archbishop of Rouen still keeps the title 
of primate of Normandy; otherwise the name of the 
duchy has gone out of formal use. 

It must be remembered that the land to which the 
Northmen thus permanently gave their name was only 
one of several Scandinavian settlements in Gaul, though 
it was the greatest and the only lasting one. Nor was 
the whole of the land which became the Norman duchy 
occupied at once. The whole second half of the 9th 
century was largely taken up in both Gaul and Britain 
with Scandinavian inroads, which in both countries led 
to important Scandinavian settlements. Settlement in 
Britain came first, and the great settlement in Gaul seems 
to have been made after its model. By the peace of 
Wedmore, /Elfred found his own West-Saxon kingdom 
untouched and indeed enlarged. But a large part of 
England, over which he claimed at most a vague external 
supremacy, was left to the Danish invaders. Their king 
embraced Christianity, and, like his English predecessors, 
accepted a formal West-Saxon supremacy. A variety of 
later causes made the history of the Scandinavian settle- 
ment in England to differ widely from that of the Scandi- 
navian settlement in Gaul; but in their beginnings the 
two are exactly alike. The smaller Scandinavian settle- 
ments, those of Hasting at Chartres, of Ragnald at the 
mouth of the Loire, had no historical importance. The 
settlement of Rolf at Rouen grew into the duchy of 
Normandy. The treaty of Clair-on-Epte followed the model 
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of that of Wedmore. The Scandinavian invader embraced 
Christianity, and he became the man of the king of the 
Western kingdom. But he received no part of the king's 
immediate territory. His settlement was made wholly at 
the cost of the duke of the French. The only difference 
was that the duke of the French still went on reigning 
at Paris, though no longer at Rouen, while the English 
dynasties of Mercia, East Anglia, and Deira came alto- 
gether to an end. But the two settlements are exactly 
alike in this, that the converted Northman becomes the 
man of the king, though the settlement is not made at 
the cost of the king's immediate dominions. In both 
cases the king is strengthened, though in different ways. 
The West-Saxon king received an actual increase of im- 
mediate territory in the shape of that part of Mercia 
which formed the lordship of /Ethelred and A®thelfled. 
The Carolingian king received no increase of territory, 
but his position was distinctly bettered when the great 
and threatening duchy of France was split into the two 
rival duchies of France and Normandy. "That Normandy 
was cut off from France in the strict sense, from the duchy 
of the house of Paris, is a point in its history which must 
always be remembered. It is the key to that abiding 
rivalry between France and Normandy which was inherent 
in the position and history of the two lands. No moment- 
ary policy on the part of their rulers could ever get over 
it. It lived on in truth to become no unimportant element 
in the general history of Europe. The close connexion 
which arose between Normandy and England handed on 
to England the inheritance of rivalry which had first 
begun between France and Normandy, an inheritance 
which England kept in its fulness for ages after its 
separation from Normandy. It is likely enough—con- 
sidering the position of the two kingdoms, we may call it 
certain—that, had a separate state of Normandy never 
existed, a rivalry between England and France would have 
arisen out of some other cause. Asa matter of fact, it 
was out of the older rivalry between France and Normandy 
that it did arise. 

The settlement of Clair-on-Epte and the beginning of 
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the Norman state are commonly placed in the year 912, ment o 


There seems some reason to think that it may have hap- 
pened a few years later. There is no thoroughly trust- 
worthy account. The writers in the Western kingdom 
plainly say as little as they can about the matter; they 
disliked the very name of the “ pirates," as the Normans 
are called by Richer of Rheims down to the end of the 
century and beyond it. The earliest writer on the Norman 
side is Dudo, dean of St Quentin, who wrote late in the 
century, a rhetorical writer of the courtly school. But 
there is no doubt that the chief of the Scandinavian set- 
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tlers was Rolf (in various spellings), known in Latin as Rolf. 


Rollo and in French as Rou, a viking leader to whom 
many earlier exploits, real or mythical, are attributed. 
He received, as a grant from Charles the Simple, king of 
Carolingia or the Western kingdom, a tract of land of 
which Rouen was the centre and head, a tract certainly 
stretching as far as the Epte to the east, most likely 
stretching as far as the Dive to the west. It is an im- 
portant part of the case that, though the land was cut off 
from the duchy of France, yet the grant was a grant from 
the king and not from the duke of the French, and that 
the king and not the duke received Rolf's homage. The 
two princes were presently at war, Robert, duke of the 
French, having been elected as opposition-king in 922. 
Rolf seems to have stuck faithfully to his own lord, King 
Charles, alike against Robert and against Robert's son 
Hugh, called the Great, and the king, Rudolf of Burgundy, 
whom Hugh set up. The Normans were thus at war 
with France almost from the moment of their settlement, 
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and they were rewarded by a further acquisition of terri- 
tory at the expense of the French duchy, namely, the 
Bessin or land of Bayeux. France was now nearly or 
wholly cut off from the sea. The Norman princes further 
claimed, by virtue of these early grants, a supremacy over 
both Britanny and Maine, which they were never able 
fully or lastingly to enforce. 

Of the nature of the settlement made by the Northmen 
in the part of Gaul which they changed from France to 
Normandy we can judge only by the results. The new 
state for a while had no recognized territorial name. To 
the end of the century it is simply “Terra Northman- 
norum." ‘‘Northmannia,” a name which with Einhard 
meaut Denmark, which in Adam of Bremen commonly 
means Norway, becomes, in the shapes of ** Nortmannia,” 
* Normannia," * Normendie," and the like, fully estab- 
lished in the next century as the name of the Norman 
land in Gaul. In English chronicles it appears as “ Ricar- 
des land," from the princes of that name; it is not “‘ Nor- 
mandi," ** Normandie,” * Normandig,” ** Normandige,” till 
after the Norman Conquest. The chief again has no cer- 
tain titles; at Rheims he was “ princeps Northmannorum,” 
or, more heartily, ‘‘dux piratarum." In the next century 
he becomes regularly “dux” or “comes Normannorum ” ; 
that is, he was “dux” as regards the Norman people, 
“comes” as regards his overlord the Western king. The 
people become definitely * Normanni," * Normend." It 
is not easy to say to what extent the Scandinavian settlers 
became mingled with the earlier occupiers of the land, or 
again how far those earlier inhabitants were of Frankish 
and how far of Celtic descent. It is plain that the land was 
parted out among Scandinavian landowners very much as 
in the Danish districts of England, and many places, just as 
in those districts, keep the name of the first Scandinavian 
lord. And it can hardly fail that, after the long harryings 
which went before the actual settlement, the population 
of the lands which lay open to the Northmen must have 
become scanty, and many parts are likely to have been quite 
forsaken. On the other hand, it is certain that before 
the end of the 10th century there was an oppressed peas- 
antry in the land, and it is hardly likely that descendants of 
the original conquerors could have sunk so low in so short 
atime. The actual tillers of the soil were most likely to 
a great extent descendants of the earlier inhabitants ; 
that is, they would belong to the same mixed nationality 
as the people of the duchy from which Normandy had 
been cut off, to that mixture of Celtic, Latin, and Teutonic 
elements which has formed the modern Frenchman. Yet 
in Normandy, as elsewhere, the tendency would come in 
which makes the actual cultivators of the soil sink rather 
than rise, and it is by no means unlikely that the later 
peasantry of Normandy were largely the descendants of the 
Scandinavian conquerors. Anyhow, a nobility gradually 
sprang up among the Normans themselves, consisting 
chiefly, it would seem, of those who could claim any kind 
of kindred or affinity, legitimate or illegitimate, with the 
ducal house. Some of the greatest Norman houses sprang 
from kinsfolk of wives or mistresses of the dukes who 
were themselves of very lowly degree. This is always 
likely to happen when a nobility is first forming. Early 
in the 11th century the order of “gentlemen " as a sepa- 
rate class seems to be forming as something new. By the 
time of the conquest of England the distinction seems to 
have been fully established. 

The Norman, with the softened form of his name, is 
distinguished from the Northman by his adoption of the 
French language and the Christian religion. In the case 
of Rolf himself, as in the case of Guthrum, his baptism 
formed one of the terms of the agreement. The convert 
took the name of Robert, from the duke of the French, 
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who acted as his godfather; but, as in other cases of baptized 
Danes, he was still always spoken of by his earlier name. 
Whether Rolf himself learned French we are not told ; his 
language at the time of his homage is spoken of as English. 
This doubtless means any Low-Dutch or Scandinavian 
tongue, as opposed alike to High-Dutch and to French. 
Among his followers the twofold change took place with 
very different degrees of speed in different parts of the 
duchy. At Rouen and Evreux and in the eastern part gener- 
ally, the first grant to Rolf, the change seems to have been 
very speedy. In some other parts circumstances made it 
much slower. Thus, at Bayeux it would seem that an 
earlier Saxon colony coalesced with the Scandinavians ; 
at all events, a Teutonic tongue of some kind lived on 
there long after Rouen had come to speak no tongue but 
French. In the Cotentin, a still later acquisition, both the 
Northern speech and the Northern creed were kept up by 
fresh settlements from Scandinavia, The result was a 
wide distinction between the eastern and the western, the 
French and the Scandinavian, parts of the duchy, which 
led to important political consequences as late as the reign 
of the Conqueror. 


The Cotentin, with its appendage of the Channel Islands, William 
seems not to have been added to the land of the Northmen Long- 
till after the accession of its second duke, William surnamed 8¥°""- 


Longsword, about 927. Whether Rolf died, or abdicated, 
or was killed in battle, and the exact date of his son’s 
accession, do not seem clearly fixed. The certain point 
is that William became the man of King Charles in 927, 
and that he refused all allegiance to the rival king, Rudolf 
of Burgundy, as long as Charles lived. His own reign 
lasted till 943. It is one of the most confused periods in 
the history of Gaul, and a good deal of the confusion is 
owing to the shifting policy or caprice of William himself. 
He changed sides more than once in the struggles between 
Lewis, the Carolingian king at Laon, and the more power- 
ful Duke Hugh of Paris, At last, there can be little 
doubt, he was murdered by the practice of Count Arnulf 
of Flanders. 
of his reign are more marked. 
between the heathen or Danish party and the Christian 


be understood the party of the French speech and French 
civilization, not at all a party in the political interest of. 
France. Its policy was to make Normandy a Christian 
and French-speaking state, an independent member of the 
Western kingdom, alongside of France and Flanders. The 
two parties are distinctly marked as geographical. The first 
years of William’s reign are marked by a revolt of the 
heathen party, who demand the cession of the lands west 
of the Risle. The Christian and French-speaking duke 
might reign in the region which had adopted his creed 
and tongue ; the western Normandy should form a separate 
state, heathen and Scandinavian. "Though all this rests 
on the not very high authority of Dudo, it bears the stamp 
of truth ; it falls in with facts earlier and later; it is not 
the kind of story to grow up in the hands of a rhetorical 
panegyrist. William, successful over the rebels, appears 
as a Christian, not without fits of special devotion, and 
as anxious to take his place among the great princes of 
the Carolingian kingdom, notwithstanding the reproach 
of pirate origin that still cleaves to him. Yet he does 
not show himself the enemy of the other side. Himself 
speaking both tongues, he has his son Richard sent to 
Bayeux to gain a fuller mastery of the Northern speech, 
and he seems even to have admitted fresh settlement from 
the North in the western part of the duchy. The deep and 
clearly intentional darkness in which contemporary writers 
at Rheims leave the Norman history of this period makes 
any minute knowledge of this reign quite hopeless. But 
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we may safely set it down as a time of struggle between 
the two elements in the land, a time in which things, on 
the whole, tended to the strengthening of the Christian, 
French, eastern element,—the influence of Rouen and not 
that of Bayeux. 

It was the long reign of William’s son, Richard the 
Fearless, which finally settled the position of Normandy 
and which had no small influence on the position of France. 
We must always remember that Normandy and France were 
alike vassal states of the Western kingdom, the kingdom 
of the Carolingian king at Laon, a king who, in all but 
the moral influence of his kingly dignity, was a prince 
of far smaller power than either of his mighty vassals. 
Normandy, rent away from France, bound by direct homage 
to the king at Laon, had hitherto been on the whole an 
ally of the king who dwelled beyond the dominions of the 
duke. The fifty years of Richard’s reign changed all this. 
For the events of its early days we are not left wholly to 
Dudo; the writers at Rheims tell us enough to show that the 
division between the heathen and the Christian Normans 
was still strongly marked. The heathen party, strengthened 
by a new band of settlers from the North, got hold of the 
young Richard and persuaded or compelled him to fall back 
to his heathen worship. Richard was the son of William 
by a Breton mother, one who stood to his father in that 
doubtful relation which was called the Danish marriage, 
and who might be spoken of as wife or concubine at 
pleasure. At Rheims she bore the harsher name; yet it 
is a matter of avowed record that her son was received as 
his father’s successor by King Lewis. But the young duke 
—it is hard not to give him the title, though it is perhaps 
premature—was presently got hold of by the heathen 
party, who were just then strengthened by a fresh settlement 
from the North. The Christians sought help both at Laon 
and at Paris; king and duke entered the land, seemingly 
in concert, in two successive years (043, 944). The 
heathens were defeated; the king occupied Rouen and 
the whole Norman land, doubtless with the intention of 
keeping it. Nothing could better suit the king of Laon 
than to rule at Rouen as well, and to hem in the duke of 
Paris on both sides. The Norman writers tell a romantic 
tale of the escape of young Richard from captivity at 
Laon. What is more certain is that Normandy soon rose 
against Lewis, and that, by the help of a Danish leader, 
in whom the Normans see the famous king Harold Blaatand, 
the king was defeated and made a prisoner. The policy 
of Hugh of France now obtains possession of Lewis and 
a commendation of Richard to himself. Lewis was released 
on surrendering Laon; his kingdom was cut down to 
Compiégne. In 946, in alliance with the Eastern king 
Otto, the future emperor, Lewis invaded France and 
Normandy, but the forces of the two kings failed before 
both Paris and Rouen. 

These events fixed the position of the Norman duchy for 
some time. It is not clear whether Richard, along with 
the other princes, renewed his homage to Lewis; it seems 
certain that he became the man of the duke of the French. 
Things are thus turned about; Rouen, lately friendly to 
Laon and hostile to Paris, is now friendly to Paris and 
hostile to Laon. Normandy is the faithful and powerful 
ally of France under its successive dukes, Hugh the Great 
and Hugh Capet. The Norman duke is the son-in-law of 
the elder, the brother-in-law of the younger, of the French 
princes. It does not appear that Richard ever did homage 
to King Lothair, the successor of Lewis; he once at least, 
in 961, appeared in arms against him. At last, in 987, 
came the change which united the duchy of France with the 
Western kingdom. Hugh of Paris was chosen to succeed 
to the crown of the last Lewis of Laon. This revolution, so 
often mistaken for a mere change of dynasty, was in fact 
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the making of a nation. And in the making of that nation 
the Norman duchy had no small share. The close union 
between Normandy and France which had been brought 
about by Hugh the Great had a double result. It made 
Normandy French; in the end it made Gaul French. Up 
to this time Carolingia had been a kingdom of many nations 
and languages. The kings of Laon were still German ; 
they relied on German memories, on the slight German 
element still left in their kingdom, on the support of the 
German king beyond the Rhine. The great county of 
Flanders, stretching much further to the south than the 
present use of that name, was a land of the Nether-Dutch 
speech. The Bretons in the extreme west kept the Celtic 
tongue which they had brought over from the greater 
Britain. The lands south of the Loire, nominally part of 
the kingdom, but seldom playing any part in its history, 
kept their own variety of the Romance speech, and a 
national spirit altogether distinct from anything in northern 
Gaul. Most central of all lay the duchy of France, the 
land of which Paris was the centre and the cradle, the 
land of the new-born French speech and French nationality. 
The supremacy of Gaul was not likely to fall either to its 
Celtic or to its Nether-Dutch element; it might well 
fall either to its High-Dutch, its French, or its Aqui- 
tanian element. The close alliance between Hugh and 
Richard, between France and Normandy, determined to 
which element it should fall. Had Normandy remained 
Scandinavian, France, hemmed in between Teutonic Laon 
and Teutonic Rouen, might never have reached to the head- 
ship of Gaul. But Richard’s French alliance settled the 
question between French and Scandinavian in Normandy. 


Normandy, itself become French, turned the balance in Nor- 


and the king of the French should be the same person. 
The first creation of Normandy, a power shorn off from 
France and shutting out Paris and the whole duchy from 
the sea, had been a frightful blow to the French power. 
But the loss was more than made up when the policy of 
Hugh the Great won back as an ally what he had lost asa 
ruler, when he was chosen king by the help of the Norman 
duke, and when his election as king meant the final estab- 
lishment of France as the leading state of Gaul, of French 
as its leading speech, of Paris as its ruling city. 

This good understanding between France and Normandy, 
at all events between the kings of the French and the 
dukes of the Normans, lasted through the reign of Richard 
the Fearless, through the reigns of the second and third 
Richard and that of Robert, till the accession of Roberts 
son, William the Bastard, afterwards known as the Con- 
queror and the Great, in 1035. The duke is now the most 
faithful and the most cherished vassal of the king. His 
vassalage is not doubtful. If Richard the Fearless, after 
the recovery of his duchy, no longer acknowledged the 
supremacy of King Lewis of Laon, he had cordially com- 
mended himself to Duke Hugh of Paris. When the second 
Hugh became king, it would have been a mere question 
of words whether the homage of the Norman vassal was 
due to the French lord in his kingly or in his ducal char- 
acter. More than once during this period the Norman 
dukes appear as the powerful helpers of the Parisian kings. 
They date their charters by the years of the kings, and 
recite the consent of their lords to their grants and other 
acts. All this is to be carefully noticed, because at a later 
period of Norman history, the period when Norman history 
is most closely connected with English history, all is different. 

Yet English dealings both with France and Normandy 
began early. In the disputes of the early days of Lewis, 
his uncles ZEthelstan and Eadmund successively interfered 
on his behalf, and, so far as France and Normandy were 
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the enemies of Lewis, this was English interference directed 
against both Normandy and France. But direct dealings 
between England and Normandy begin at a later time, in 
the latter days of Richard the Fearless. A dispute be- 
tween Richard and the English king ZEthelred which arose 
about 991 is said to have been hindered by the interven- 
tion of Pope John XV. from growing into a war. There 
can be little doubt that the quarrel arose out of the close 
connexion which still went on between Normandy and the 
Scandinavian North. The Danish invaders of England 
were received with welcome in Norman havens and were 
allowed to sell the plunder of England to Norman buyers. 

Richard the Fearless died in 996, known to the last at 
Rheims only as duke of the pirates. Yet he had made his 
duchy Christian and French. It might be too much to 
say that every trace even of heathen worship, much less 
of Danish speech, had died out from the lands of Bayeux 
and Coutances. The speech at least, we may be sure, 
lingered some time longer, the more so as we hear of fresh 
Danish settlements in the latter days of Richard. And, even 
if speech as well as creed died out, the two left behind them 
the tradition of local distinction and local enmity between 
the eastern and the western parts of the duchy. The 
true Normandy, the land which was still in some measure 
Teutonic, began on the left bank of the Dive. But Nor- 
mandy as a state was Christian and French. The French 
speech of Rouen gradually supplanted the Danish speech 
of Bayeux. Yet, as commonly happens in such cases, a 
few Teutonic words, chiefly words of seafaring life, now 
crept into the Romance tongue of northern Gaul, in addition 
to the far greater infusion which had found its way in ages 
before as a result of the Frankish conquest. In Normandy 
itself the local nomenclature became Teutonic to an ex- 
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a miller, had married the cast-off wife or mistress of 
William Longsword. So at least the story goes, and a 
story of this kind is sure to have this kind of truth ; such 
a rise as it describes was possible and likely. After all, it 
may be that the revolt was not a mere failure. — Villainage 
in Normandy was both lighter and died out earher than 
in most parts of France. 

The thirty years of the reign of Richard the Good con- 
tinue the period of unbroken friendship between Normandy 
and France, and also between Normandy and Britanny. 
But we find the Norman duke warring, sometimes on his 
own account, sometimes as the ally of the French king, with 
his neighbour of Chartres, and in the more distant lands 
of the ducal and even the royal Burgundy. His relations 
with the North and with England are of more consequence. 
Richard is charged with bringing two heathen sea-kings, 
one of whom is said to have been afterwards the famous 
Saint Olaf, as helpers against Chartres; we hear also of 
a second quarrel with Æthelred, and even of an English 
invasion of the Cotentin. It is more certain that in 1002 
ZEthelred married Richard’s sister Emma, a marriage which 
may be set down as the first link in the chain of events 
which led to the Norman conquest of England. Eleven 
years later, when Æthelred was driven from his kingdom, 
he found shelter with his wife and her children at the 
court of his brother-in-law. Soon after ZEthelred's death 
and Cnut’s establishment in England, Emma married Cnut. 
Unbroken peace reigned between Cnut and Richard, and 
Emma's children by A‘thelred, Ælfred and Eadward and 
their sister Godgifu, were brought up at the court of their 
Norman uncle, —another stage in the drama of the Norman 
Conquest. 


The short reign of Richard’s son Richard (1026-1028) Robert, 
was marked only by disputes between the duke and his father of 
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brother Robert, count of Hiesmes, who presently succeeded the Cou- 
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beuf, and they are constantly coupled, like the by of 
Lincolnshire and the ton of Pembrokeshire, with the names 
of Scandinavian settlers. Even in the most French part 
of the duchy, some places, like Caudebec and Dieppe— 
the cold beck and the deeps—keep Teutonic names under 
a very slight disguise. And the Conqueror’s own Falaise, 
bearing a name which has passed into the general voca- 
bulary of the French tongue, is simply the Teutonic fals, 
whether the name dates from Frankish or from Norman 
settlement. 

Of one effect of the reign of Richard the Fearless 
we get a picture in the peasant revolt (which has been 
already spoken of) which marked the beginning of the reign 
of his son Richard the Good (997). A peasant revolt 
implies masters, and harsh masters. It is hard to say 
how far the distinction of oppressor and oppressed coin- 
cided with distinetion of race; but it is certain that the 
movement had some special and promising features. The 
peasants of Normandy set up a commune—or something to 
which later writers gave a name which became afterwards 
so well known— more than sixty years before the burghers 
of Le Mans did the like. We seem to be reading the history 
of Friesland or of the Three Lands rather than that of any 
part of the Western kingdom. But the revolt was fully 
and harshly put down, and the rule of the “gentlemen” 
was made safe. It is noticed that Richard the Good 
would have none but gentlemen about him. This seems 
to mark the final establishment in Normandy, as in 
other lands, of the new nobility, the nobility of office, or 
rather the nobility of kindred to the sovereign. We soon 
begin to trace the history of the great Norman families, 
only one or two of which can be seen, and that dimly, 
before Richard the Good. It illustrates the origin of 
Norman nobility that Rudolf of Ivry, who put down the 
revolt, was the duke's uncle, but only because his father, 


to the duchy. He too maintained the French alliance, 
and restored King Henry to his crown when he was driven 
from it by his stepmother Constance. But friendly 
relations both with Britanny and England now ceased. 
Robert seems to have married and put away Estrith, the 
sister of Cnut, either before her marriage with Earl Ulf 
or more likely after his death. This led to a quarrel 
between Robert and Cnut, and to an attempted invasion 
of England on behalf of the banished /Ethelings, the sons 
of Aithelred and Emma. Robert at last made the pil- 
grimage to Jerusalem, and died on his way back in 1035. 
He had already made the great men of Normandy swear 
to the succession of his natural son William, born to him 
of Herleva of Falaise before his accession to the duchy. 
William the Bastard, one day to be the Conqueror, was 
about eight years of age at the death of his father. 


There can be no doubt that the succession of William Succes- 
It was the acceptance of sien of 
The law of William. 


was most unwillingly accepted. 
one who was at once bastard and minor. 
hereditary succession was nowhere very distinctly defined ; 
but it is clear that the notion of some kind of hereditary 
succession, as distinguished from election even within a 
particular family, had made much greater advances in 
Normandy than it had in England. No princes were 
more lax as to marriage than the Norman dukes; both 
William Longsword and Richard the Fearless were the 
offspring of unions which were very doubtful in the eye of 
the church, and Richard the Good and the other children 
of Richard the Fearless were legitimated only by the after- 
marriage of their parents. But the son of Robert and 
Herleva was pre-eminently the Bastard ; there was no pre- 
tence of marriage of any kind. He was accepted, so far 
as he was accepted, simply because there was no candidate 
whose right was so distinctly better than his as to unite 
the whole country on his behalf. Of the other members 
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of the ducal kindred, some were themselves of doubtful 
legitimacy, while others could claim only through the female 
line. The result was that the minority of William was 
a time of utter anarchy, of plots, rebellions, public and 
private crimes of every kind, but that the young duke 
was never altogether set aside for any other claimant. 
And now for the first time since the very earliest days of 
the Norman state we find France unfriendly. The whole 
relations between the two powers change from the time of 
William’s accession. It could not be in the beginning the 
personal act of the boy William himself. But the fact 
that William came to the duchy as a child had very likely 
a good deal to do with the change. The alliance had 
never been a natural one; it had been alliance between 
prince and prince rather than between people and people, 
and now, during William’s minority, there was no prince in 
Normandy ready to do to the ruler of France such good 
service as had been done by earlier Norman princes. While 
the princes were personal friends circumstances might make 
it convenient to forget that Normandy was a land lopped 
away from France; as soon as those circumstances had 
passed away the French kings and the French people 
again remembered that Rouen barred the way between 
Paris and the sea. For a while each power stood in need 
of the other. Normandy owed to France its introduction 
into the Christian and Romance-speaking world. France 
owed to Normandy its new position among the powers of 
Gaul. As the remembrance of these benefits on each side 
passed away, the far more natural feeling of rivalry and 
dislike showed itself again. After the accession of William 
there still are periods of friendship between France and 
Normandy ; but they alternate with more marked periods 
of enmity. The steady and faithful alliance is at an end ; 
it is significant that the name of the French king disappears 
from the charters of the Conqueror. If an immediate 
occasion of quarrel was at any time needed, it could always 
be found in the disputed frontier of the Vexin, the border 
district between Rouen and Paris. Old grievances are 
rubbed up again. Norman pride tells the tale of the Nor- 
man settlement, of the humiliation of the dukes and kings 
of Francia. French enmity finds scornful epithets for the 
intruders who had cut off so goodly a land and so great a 
city from French dominion. 

The first sign of this revival of the older and more 
natural feeling was shown when King Henry took advan- 
tage of the weakness of Normandy to advance his fortune 
at its expense. From this time the relations between 
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Normandy and who before long acted it again, should 
have stepped in, when the dismemberment of the duchy 
would seem to have been just what he would have wished. 


However this may be, the rebels were overthrown in the Estab- 
fight of Val-és-dunes by the joint forces of king and lishment 


duke; the power of William over his duchy was fully 
established ; and, though a difference may to this day be 
seen between the two parts of Normandy, they never 
again appeared in open strife against one another. 

That part of the reign of William which comes between 
the battle of Val-¢s-dunes and the invasion of England was 
the great day of Normandy as a wholly distinct and prac- 
tically independent power. Under the wise and vigorous 
rule of its great duke the duchy became one of the most 
flourishing parts of Gaul and of Europe. We can now for 
the first time call up a fairly distinct picture of the coun- 
try. The great Norman families, many of whom after- 
wards won a second establishment in England, now stand 
out distinctly. They are wealthy and powerful, but under 
William’s rule they are made to feel that they have a 
master. Many of them, as we have seen, were the duke's 
kinsfolk ; some were favourites of his own advancing. 
The counts of Eu and of Evreux, the lords of Beaumont, 
Grantmesnil, and Conches, the viscounts of Avranches and 
Saint-Sauveur, stand out among many others. Greater 
than all was the mighty house that was formed by the 
union of the houses of Montgomery and Belléme, a house 
holding lands both of Normandy and of France, and rank- 
ing rather with princes than with ordinary nobles. Of 
those raised by William himself, we see his personal 
favourite William Fitz-Osbern of Breteuil, and his half- 
brother Robert, to whom he gave the county of Mortain, 
while his other half-brother Odo held the bishopric of 
Bayeux. These were the sons of Herleva by her husband 
Herlwin of Conteville, whom she married after the death 
of Duke Robert. That side of the feudal theory by which 
the noble holds of the prince and does military service 
for the lands which he holds was never better carried 
out than it was in Normandy under William. But 
under him the great lords were not only vassals but sub- 
jects. The reign of law was enforced; the towns grew 
and trade flourished; the settlement of foreigners was 
encouraged ; Duke William in his own duchy showed all 
the great qualities which enabled him to become the 
conqueror and the ruler of England, without that darker 
side of his character which necessarily followed on his 
position as conqueror. 


Nowhere do these qualities stand out more clearly than His 
in his dealings with the church. William was neither the Dealings 
enemy nor the slave of the ecclesiastical power. He held the e ie 


king and duke are, among a good many shiftings, more 
often hostile than friendly. It was also during William’s 
minority that the attempt of the /Etheling Alfred on the 
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English crown took place. He went with Norman com- 
panions, and in some accounts the enterprise swells into 
a Norman invasion. At all events, it marks another step 
towards a greater Norman invasion. 

The ill feeling towards William finally broke out when 
he had reached an age to act for himself. This was in 
1047, and the movement is one of special interest and 
importance, as bringing out more strongly than anything 
else the long-abiding distinction between the two parts 
of the duchy. Eastern or French Normandy, the land of 
Rouen and Evreux, clave to William; western or Teu- 
tonic Normandy, the land of Bayeux and Coutances, 
rose against him. The stirrer up of strife was Guy of 
Brionne, son of Reginald, count of the Burgundian pala- 
tinate, by a daughter of Richard the Good. The plan 
seemingly was that Guy should supplant William in the 
eastern district, and should leave the barons of the west 
to themselves. William asked and obtained help of his 
lord, the king of the French. It is not easy to sce why 
Henry, who had hitherto acted an unfriendly part towards 


supremacy over the spiritual estate with a firm hand. He 
had the great advantage that the prelates of Normandy 
were his vassals and subjects, holding their temporal 
estates of him and not of a king or emperor beyond his 
dominions. He was advocate of all his own churches ; he 
bestowed them at his will, and held firmly to the right of 
investiture. But he was a church-reformer in the best 
sense. He chose the best men from all lands for the 
bishoprics and abbeys in his gift. Among those whom he 
promoted and befriended are the great names of Lanfranc 
and Anselm. Up to this time the Norman bishoprics had 
been used as provisions for cadets and kinsmen of the 
ducal family, a custom of which the promotion of his own 
half-brother Odo during his minority was one of the last 
and most scandalous examples. Devout and strict in his own 
life, William backed up every effort for the enforcement of 
discipline and the improvement of morals. His reign was the 
great time for the foundation of the Norman monasteries. 
Some, as Jumiéges, Cerisy, Bernay, Mont St Michel, are 
of older date; but now every noble became the founder of 
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a monastic house. The duke's own foundation of St Ste- 
phen's at Caen was among the foremost. In short, during 
the reign of William Normandy was looked on as an eccle- 
siastical paradise. It is certain that in no part of Europe 
was law, temporal and ecclesiastical, more strictly enforced. 

This time was also a time of wars, during which the 
borders of the duchy were enlarged. For a short time the 
friendship with France went on. William repaid the king’s 
help at Val-és-dunes by help in his wars with Geoffrey of 
Anjou. This led to a long rivalry between Anjou and 
Normandy, which largely took the shape of a struggle for 
the county of Maine, which lay between the two. As early 
as 1048 William extended his frontier in that direction ; 
in 1063 he obtained possession of Le Mans and the whole 
county. Meanwhile be had two wars with France. Henry 
encouraged Norman rebels, and twice, in 1054 and 1058, 
he invaded Normandy, each time to suffer defeat. At the 
time of the invasion of England Normandy was strength- 
ened by the weakness of its neighbours. The crown of 
France had passed to the minor Philip, and Anjou was 
divided and torn in pieces by civil disputes. The duchy, 
under its great duke, was at the very height of its power, 
prosperity and renown when the duke of the Normans 
won himself a higher title. 

The conquest of England by William had no direct effect 
on the internal condition of Normandy; but it altogether 
changed the position of the duchy as a European power. 


Conquest Save for three short intervals, it never was again a wholly 
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distinct power with a prince to itself. So far its position 
may be said to have been lowered; but, on the other hand, 
it became part of a power far greater than the single duchy 
of Normandy had ever been. For a while England in 
some sort followed Normandy; the common sovereign of 
the two lands could use the strength of England for Nor- 
man purposes. Then, under the Angevin house, Normandy 
and England alike became parts of one of those motley 
dominions, like that of Burgundy under the Valois dukes 
or of Austria in yet later times, in which a crowd of sepa- 
rate states are brought together without any tie but that 
of acommon ruler. The result was that Normandy, after 
handing on to England its tradition of enmity towards 
France, itself fell back into its old union with France. 
And it must not be forgotten that Normandy after the 
Conquest of England was in itself much less strong than 
Normandy before the Conquest of England. A great part 
of the goodness, so to speak, of the land had crossed the 
sea into the conquered kingdom. 

The rule of King William in his duchy was on the whole 
less prosperous than that of Duke William had been. His 
later years were clouded by revolts and occasional defeats. 
Maine revolted in 1073, and one stage of the revolt is 
memorable, because William had to strive, not with a rival 
prince, but with a commonwealth. Le Mans set up the 
first commune north of the Loire. But city and county 
were won back, largely by the work of Englishmen, whom 
the Conqueror, after overthrowing their own freedom, used 
to put down freedom elsewhere. In 1076 he was defeated 
in an attempt on Dol by the forces of Britanny and France. 
The next year followed the revolt of his own son Robert, 
and a border warfare on the frontier of Mortagne. In 
1083 a single castle in Maine, that of Sainte-Susanne, suc- 
cessfully withstood him for three years. In 1087 the old 
dispute with France about the Vexin again arose, and cost 
William his life at Mantes. 
picture from the uninterrupted success of the earlier part 
of his reign, there is no reason to think that the general 
peace and prosperity of the duchy was at all disturbed. 
The fighting was wholly on the borders, and it must have 
done much less damage to the country at large than the 
two French invasions of the earlier period. 


But, though this is a different . 
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With the death of the Conqueror the most flourishing Anarchy 
state in western Europe became the most wretched. after 


William’s successor Robert was incapable of government. 
The land fell back into the same kind of anarchy which 
had been during William's minority. It was torn in 
pieces by private wars. More remarkable was the attempt 
of the city of Rouen to claim the position of a separate 
commonwealth, as Le Mans had done some years before. 
Some parts of the duchy were saved from anarchy by dis- 
memberments which transferred them to other rulers. 
Robert sold the Cotentin to his brother Henry, by whom it 
was lost and recovered more than once. His other brother, 
King William of England, in two invasions occupied a 
large part of the country. Maine revolted again, but the 
commune of Le Mans was not restored ; independent counts 
ruled once more. At last in 1097 Robert went with the 
crusade, and mortgaged the whole duchy to William, who 
occupied the country and restored some kind of order. He 
recovered and lost Maine more than once in warfare with 
its count, Helias. The death of William Rufus in 1100 
again separated Normandy, England, and Maine. Robert 
came back to Normandy, but his misgovernment again 
raised up enemies against him. Henry invaded Normandy, 
and by the battle of Tinchebrai in 1106 the kingdom and 
the duchy were again united. It seems that Henry scrupled 
to take the title of duke while Robert lived, and he lived 
a captive in England till a year before the death of Henry 
himself in 1135. But Henry was none the less the ruler 
of Normandy, and he made the Normans pledge themselves 
to the succession of his children. 


William's 
Death. 


It was now no longer the duke of the Normans who Underthe 


reigned in England, but the king of the English who 
reigned in Normandy. England, deeply influenced and 
changed as she had been by the Norman Conquest, had 
now, under the English-born Henry, recovered her position 
as a power. Men at the time looked on Normandy as 
conquered by England, and saw in Henry’s victory on 
Norman ground the reversal of his father’s victory on 
English ground forty years before. And there was a sense 
in which this was true, even though Henry’s foreign policy 
was directed far more to Norman than to English objects. 
England as a power was far greater than Normandy, and 
it was growing less and less Norman, It was as king of 
the English that the sovereign of Normandy appeared to 
the world at large. And under his rule the advantage 
which an island has over a continental dominion was plainly 
shown, The two great Norman rulers of the day, Henry 
of England and Roger of Sicily, each kept his island king- 
doin in perfect peace, and used his continental territory as 
abattle-ground. Henry’s Norman rule was for many years 
disturbed by the claims of his nephew William, the son of 
Robert, whose side was taken both by several foreign princes 
and by a rebellious party in the duchy. Another cause of 
dispute was found in the affairs of another nephew, Theo- 
bald count of Chartres, son of Henry’s sister Adela. Out 
of these questions several wars arose between Henry and 
Lewis VI. of France (1109-1137), supported commonly by 
the successive counts of Flanders, among whom William, 
the son of Robert, himself appears, as he held that county 
for a short time before his death (1127-1128). But there 
were intervals of peace. The treaty of Gisors in 1113 
reads almost as if Lewis, in ceding to Normandy the border- 
land of Belléme, ceded with it all rights of superiority over 
the duchy. Yet in 1120 Henry found it convenient to 
make his son William, who had in 1115 received the hom- 
age of the Normans as his successor, himself do homage to 
the French overlord. William died almost directly after- 
wards in the White Ship, and in 1126 Henry procured 
the assent of his nobles to the succession of his daughter 
Matilda as lady of England and Normandy. She was 
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now the childless widow of the emperor Henry V., who 
had been a firm ally of his father-in-law. The next year 
Henry married his daughter to Geoffrey Plantagenet, son 
of Falk, count of Anjou and Maine. Anjou, whose eounts 
had been such dangerous neighbours to Normandy, was 
thus to be united to the duchy and to the kingdom. 
These schemes in the end took effect. On Henry's death 
in 1135 the claims of Matilda were cast aside; the rule 
of a woman was too great a novelty for either kingdom or 
duchy. England chose Henry's nephew Stephen, the 
younger brother of Theobald of Chartres. Normandy 
inclined to Theobald himself, but accepted the choice of 
England. The legitimate male line of the Conqueror was 
now extinct, and the stronger feeling with regard to legiti- 
mate birth which had grown up within the last hundred 
years hindered any such succession as that of the Conqueror 
himself. In earlier times Robert of Caen, Henry’s natural 
son, renowned in England as earl of Gloucester, would 
have been a more obvious choice than either Matilda or 
Stephen. Now he could only assert the rights of his sister, 
and so plunge England into anarehy. The strife, which 
in England took a shape for which civil war is far too good 
a name, took in Normandy the less frightful shape of foreign 
invasion and conquest. Stephen’s elaim was from the first 
disputed in arms by Matilda's husband Geoffrey. Stephen 
showed himself in Normandy only for a moment in 1137, 
when his son Eustace did homage to King Lewis. Geoffrey 
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of Norman princes, happened also to be king of the island 
kingdom. After all, a conquest of England by N ormandy 
or of Normandy by England was a less grievance than a 
conquest of Normandy by Anjou. Normans and Angevins 
hated one another with the hatred of neighbours ; nothing 
could be so utterly offensive to all Norman national feeling 
as the triumphant entry of Geoffrey into Rouen. Each 
accession which the Angevin prince made to his dominions 
made matters worse. Normandy became more and more 
a simple unit in the long roll-call of the possessions of its 
sovereign, and a unit marked out in a special way. It 
was not, like England, the possession which gave its ruler 
his rank among princes. It was not, like Anjou, the home 
of his direct forefathers. It was not, like Maine, the land 
of his own birth. What marked it out from his other 
possessions was that, while he had received all the rest by 
some form or other of peaceful succession, Normandy alone 
was a conquered land. 5 

It is not likely that the rule of its Angevin dukes ever 
called forth much loyalty in the Norman duchy. There 
was no sign of open discontent, and Henry and Richard 
were not princes to be lightly thrown aside. The real 
greatness of the father, the shadowy glory of the son, went 
for something, even with subjects who had no special love 
for them or their house. On the death of Richard in 1199 
the succession of John was admitted in Normandy, as in 
England, without dispute. To bring this about it was 


Under gradually possessed himself of Normandy, partly by French | perhaps reason enough that Anjou took the side of Arthur. 
ihe — and Flemish help (1139-1145). Five years afterwards he | But John's victory at Mirabeau put an end to any hope of 
p resigned the duchy to his son Henry, who the next year | a division of the dominions of the Angevin house. And 


succeeded his father in Anjou and Maine. The next year 

1152) he married Eleanor, the divorced wife of Lewis VII. 
(1137-1180), in her own right countess of Poitou and 
duchess of Aquitaine. By the union of all these territories 
a dominion was formed unlike anything which had been 
seen before in Gaul, but which, as has been remarked 
already, has had its parallel in later times. Duke Henry, 
in right of his father, his mother, and his wife, gathered 
together a erowd of dominions which made him far more 
powerful than his lord, the king of the French. But there 
was no connexion between the several duchies and counties 
that he held beyond the fact that he held them. And 
when presently the duke became a king the lack of unity 
became greater still. By the agreement which settled the 
strife of Stephen and Matilda, the crown of England passed 
at the death of Stephen to the son of Matilda. In 1154 
began the memorable thirty-five years’ reign of Henry II. 
of England. But the king of England was also himself 
duke of Normandy, count of Anjou, Maine, and Touraine, 
and in his wife's name count of Poitou and duke of Aqui- 
taine. During his reign and that of his eldest son the 
connexion between England and the Continent was at once 
closer and wider than it ever was before or after. 

With the formation of the great Angevin dominion, the 
being of Normandy as a separate power comes to an end. 
The mere union with England had not that effect in any- 
thing like the same degree. While the same man was 


when Arthur, in the expressive phrase of Roger of Wen- 
dover, “vanished,” when the Freneh king took on himself 


the part of his avenger and declared John to have forfeited Forfeited 
all fiefs that he held of the French crown, there was no to France. 


zeal in Normandy to withstand French invasion. The 
king-duke, to be sure, himself showed as little zeal as any 
man; but the Normans of an earlier day, with or without 
the help of their prince, would assuredly have made a 
stouter resistance than the subjeets of John made to Philip 
Augustus, With wonderful speed (1203-1204) Continental 
Normandy passed away from an Angevin duke to a French 
king. One was as much and as little a stranger as the 
other ; and a union with the dominions of the Continental 
overlord might seem less ignominious than the position of 
one among many Continental provinces of the island king. 

The whole duchy, however, was not lost. The mainland 
passed to the king of the French ; the islands still clave to 
their duke. Guernsey, Jersey, Alderney, and their smaller 
fellows have ever since remained possessions of the kings of 
England, but forming no part of their kingdom. They 
still keep their own language, constitution, and laws, and 
they have never been incorporated with the United King- 
dom. It is somewhat singular that the kings of England, 
still holding as they did part of the Norman duchy, should 
have so soon given up their Norman title. This was done 
when the treaty of Xaintes (Saintes) between Henry IIL. 
and Saint Lewis was finally carried out in 1259. 


king of the English and duke of the Normans, but had 
no dominions beyond his kingdom and duchy, there was 
nothing in the relation to wound Norman national pride. 
The common sovereign took his highest title from England; 
but his policy was apt to be directed at least as much by 
Norman as by English interests, and the men of Normandy 


Normandy now ceases for a while to have a distinct Hands 
history. But its earlier history largely influences the i ome 
history which was to come. England, as England, had (ho Ome 
no real quarrel with France; but the abiding quarrel be- ret with 
tween France and Normandy had drawn England within France. 


its range. The kings and the people of England, used 


could not forget that England was the conquest of their 
fathers. And, if English feeling could from one side look 
on Normandy as a conquered land and on Tinchebrai as the 
reversal of Senlae, it was equally easy to look on Tinche- 
brai as a strife between Norman and Norman, in which 
it was a mere accident that the chosen chief of one and 
the stronger Norman party, himself the son of the greatest 


to fight with France in a Norman quarrel, kept on the 
feeling of rivalry towards France, even after Normandy 
itself had gone over to the other side. The fact that 
the English kings kept Aquitaine after the loss of Nor- 
mandy—for the inheritance of Eleanor was not forfeited 
by the crime of her son— was the immediate occasion of 
many of the later disputes between England and France. 
XVII. — 69 
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But the traditional feeling was handed on from the days 
when Englishmen and Normans fought side by side 
against Frenchmen. In Normandy itself the memory of 
the connexion with England soon died out. We read, 
and it seems strange as we read, of the quarrel which, 
in the days of Edward I., arose between the crowns of 
England and France out of the disputes between Norman 
subjects of France and Gascon subjects of England. But 
the national feeling of the English towards France was 
none the less an inheritance handed on from the Norman 
fights of Varaville and Noyon. 

From the time of John’s forfeiture Normandy ceased 
to be a separate state. It was a dominion of the king of 
France, though often granted out as a separate apanage 
to members of the royal family. The land fell back upon 
its natural geographical position as the northern seaboard 
of France, though now the seaboard of a France that had 
been vastly enlarged since the land of the Northmen had 
been cut off from the old French duchy. The value of 
such a province to the kingdom was beyond words; but 
it was now simply a province of France, keeping much 
that was characteristic, holding to a strongly-marked pro- 
vincial life, but not parted off by any distinction that can 
be called national. One cause of the ease with which the 
land went back to its old position in the days before Rolf 
doubtless was that so much of the national strength had 
been used up in the settlements in England and Sicily. 
The life of the Normans as a people—though a people, 
strictly so called, they hardly formed—is very far from 
being shut up within the duchy of Normandy. 

Still, the union between Normandy and France—at all 
events, the possession of Normandy by the French kings of 
the house of Paris—was not to be altogether unbroken, 
The duchy was for a while to go back again to the descend- 
ants of its ancient dukes. The Normans had forgotten 
their connexion with England, but it was not always for- 
gotten by English kings and statesmen. The remarkable 
thing is that the thought of reunion does not show itself 
till a much later time, when the immediate tradition must 
have passed away. In the two great English invasions of 
France Normandy plays an important part; but it does 
not appear that the descendants of Rolf and William were 
any more welcome in their ancestral duchy than in other 
parts of the French dominion. But Normandy holds quite 
a different position in the two great parts of the Hundred 
Years’ War. Under Edward III. it was often the scene of 
war, because geographical causes naturally made it so; but 
it was so only as any other part of France might happen to 
be. The war of Crécy and Poitiers was not in any special 
way a war for Normandy. Edward was rather a French 
prince claiming the crown of France than an English 
king seeking the aggrandizement of his kingdom. When 
the settlement of Bretigny was made Normandy was not 
among the lands that were given up to England. It was 
otherwise with Henry V. He was before all things an 
English king bent on extending the power of England. If 
he wished to make Continental conquests, Normandy, both 
from geographical position and from historical associations, 
—associations which became keener in some sort as they 
grew more distant,—was the land which before all others 
invited his ambition. His war with France, his formal 
union of the crowns of England and France, were, we may 
be sure, only means towards his real design, the annexa- 
tion of Normandy to the crown of England. In every 
negotiation he was ready to waive his claim to the French 
crown ; he always insisted on the cession of the Norman 
duchy in full sovereignty. His war was before all things 
a war for Normandy. In his serious invasion of 1417— 
to be distinguished from the earlier military promenade 
which led to the fight of Agincourt—he gave himself out, 
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though he gave himself out in vain, as the lawful duke 


of the duchy. He thoroughly subdued the duchy as his Recon- 
first work, and from 1418 to 1450 Normandy again became quest by 


a possession of the English crown. The treaty of Troyes, 
in its 17th clause, speaks of Normandy as a land conquered 
from the kingdom of France, yet as actually being at the 
time a separate possession of the king of England, a land 
which, by the 21st clause, he was bound, on succeeding to 
the kingdom of France, to reunite with that kingdom. By 
that treaty England and France were to be united on the 
same terms as Sweden and Norway, Hungary and Austria, 
in later times ; but by this clause Normandy is to be part 
of the kingdom of France, neither part of the kingdom of 
England nor a separate possession of the common king. 
Henry never succeeded to the crown of France; he died 
heir and regent of that kingdom. Normandy therefore was 
not reunited to France, and Henry, on his deathbed, revealed 
the object of his whole career. He was prepared for the 
loss of France, but not for the loss of Normandy. Things 
might take their course in other ways, but the guardians 
of his child were to conclude no peace with Charles of 
France unless Normandy was ceded to the crown of England 
in full sovereignty. Henry VI. succeeded to both king- 
doms; he uses the style of both, and never uses the style 
of the Norman duchy ; yet in documents of his time the 
duchy is in a marked way distinguished from the kingdom 
of France. Such phrases as “oure saide royaume of Fraunce 
and oure saide duchie of Normandie” are common. In 
the journal of the embassy in 1445,! * Guyenne et Nor- 
mandie et les autres terres esquelles les rois Dangleterre 
avoient droit avant la question de la couronne "are pointedly 
distinguished from the lands which were held or claimed 
by the English kings only by virtue of their claim to the 
French crown. That Henry Vs object, the lasting union 
of England and Normandy, would have been no gain to 
England needs no proof; but there can be little doubt 
that the thirty years of English occupation were a gain to 
Normandy. As far as was possible in a time of war—yct 
war between France and England was a less evil than war 
between Burgundians and Armagnacs— King Henry and 
John duke of Bedford secured to their conquest a far better 
administration and more of general wellbeing than it had 
had or than it had again under French rule. But by this 
time Normans had become Frenchmen. The best English 
rule was but the rule of a stranger, and the land willingly 
went back to that dominion of the house of Paris from 
which it had twice been cut off, at times five hundred 
years apart. 

From this time the history of Normandy is simply part 
of the history of France. It is the record of such events 
in French history, some of the most important events in 
later French history among them, as took place within 
the bounds of Normandy. The duchy still kept a certain 
separate being, and its people still kept a large measure 
of separate feeling. Philip of Comines remarks that the 
Normans were always best pleased to have a duke of their 
own. But such a duke of Normandy, son or brother of 
the reigning king of France, holding a mere apanage and 
not a sovereign fief, remained a French subject, and had 
not the same independent position as a duke of Burgundy 
or Britanny. Philip of Comines further remarks on the 
wealth of the duchy—the fruit possibly in some measure 
of the administration of King Henry and Duke John. 
Normandy brought in a third of the whole income of the 
French crown. To this day Normandy is easily seen, by 
those who look below the surface, to be in many things a 
separate land from France ; compared with southern Gaul, 
it has much in common with England. But the history 


1 Steveuson's Letters and Papers of Henry the Sixth, i. 129. 
P 


Henry V. 


NOR-—NOR 


of Normandy as a European power ends with the Angevin 
conquest in the 12th century. Since then it has never 
stood alone, even as it might still be said to stand alone 
under the Conqueror and under Henry I. "The question 
from that time was whether Normandy should be a de- 
pendency of England or an integral part of France. The 
latter was in every way the more natural condition. The 
reunion under Henry V. was a striving against manifest 
destiny. It shows what a great man can do and what he 
cannot. (E. A. F.) 
NORMANS is the softened form of the word “ North- 
man,” applied first to the people of Scandinavia in general, 
and afterwards specially to the people of Norway. In the 
form of “Norman ” (Northmannus, Normannus, Normand) it 
is the name of those colonists from Scandinavia who settled 
themselves in Gaul, who founded the Norman duchy, who 
adopted the French tongue and French manners, and who 
from their new home set forth on new errands of conquest, 
chiefly in the British Islands and in southern Italy and 
Sicily. From one point of view the expeditions of the 
Normans may be looked on as continuations of the expedi- 
tions of the Northmen. As the name is etymologically the 
same, so the people are by descent the same, and they are 
still led by the old spirit of war and adventure. But in 
the view of general history Normans and Northmen must 
be carefully distinguished. The change in the name is the 
sign of a thorough change, if not in the people themselves, 
yet in their historical position. Their national character 
remains largely the same; but they have adopted a new 
religion, a new language, a new system of law and society, 
new thoughts and feelings on all matters. Like as the 
Norman still is to the Northman, the effects of a settlement 
of Normans are utterly different from the effects of a 
settlement of Northmen. There can be no doubt that the 
establishment of the Norman power in England was, like 
the establishment of the Danish power, greatly helped by 
the essential kindred of Normans, Danes, and English. 
But it was helped only silently. To all outward appear- 
ance the Norman conquest of England was an event of an 
altogether different character from the Danish conquest. 
The one was a conquest by a people whose tongue and 
institutions were still palpably akin to those of the English. 
The other was a conquest by a people whose tongue and 
institutions were palpably different from those of the 
English. The Norman settlers in England felt no com- 
munity with the earlier Danish settlers in England. In 
fact the Normans met with the steadiest resistance in a 
part of England which was largely Danish. But the effect 
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navian settlers were better fitted to be the armed mission- 
aries of all these things than the neighbours from whom 
they had borrowed their new possessions. 


much in the spirit of their heathen forefathers, 
and Sicily were the greatest fields of their enterprise, they 
were very far from being the only fields. The same spirit 
of enterprise which brought the Northmen into Gaul seems 
to carry the Normans out of Gaul into every corner of the 
world. Their character is well painted by a contemporary 
historian of their exploits.) He sets the Normans before 
us as a race specially marked by cunning, despising their 
own inheritance in the hope of winning a greater, eager 
after both gain and dominion, given to imitation of all 
kinds, holding a certain mean between lavishness and greedi- 
ness—that is, perhaps uniting, as they certainly did, these 
two seemingly opposite qualities. Their chief men, he adds, 
were specially lavish through their desire of good report. 
They were moreover a race skilful in flattery, given to the 
study of eloquence, so that the very boys were orators, a 
race altogether unbridled unless held firmly down by the 
yoke of justice, They were enduring of toil, hunger, and 
cold whenever fortune laid it on them, given to hunting and 
hawking, delighting in the pleasure of horses, and of all the 
weapons and garb of war. Several of these features stand 
out veryclearlyin Norman history. The cunning of the Nor- 
mans is plain enough; so is their impatience of restraint, 
unless held down by a strong master. Love of imitation 
isalso marked. Little of original invention can be traced 
to any strictly Norman source; but no people were ever 
more eager to adopt from other nations, to take into their 
service and friendship from any quarter men of learning 
and skill and eminence of every kind. To this quality is 
perhaps to be attributed the fact that a people who did so 
much, who settled and conquered in so large a part of 
Europe, has practically vanished from the face of the earth. 
If Normans, as Normans, now exist anywhere, it is cer- 
tainly only in that insular fragment of the ancient duchy 
which still cleaves to the successor of its ancient dukes. 
Elsewhere, as the settlers in Gaul became French, the emi- 
grants from Gaul became English, Irish, Scottish, and what- 
ever we are to call the present inhabitants of Sicily and 
southern Italy. Everywhere they gradually lost themselves 
among the people whom they conquered ; they adopted the 
language and the national feelings of the lands in which 
they settled; but at the same time they often modified, 
often strengthened, the national usages and national life of 
the various nations in which they were finally merged. 


With the zeal Character 
of new converts they set forth on their new errand very of the 


If Britain Normans. 


But Geoffrey hardly did justice to the Normans if he Their 
meant to imply that they were simple imitators of others. f of 
Their position was very like that of the Saracens. Hasty SP% 


of real, though unacknowledged, kindred had none the 
less an important practical effect. There can be no doubt 


that this hidden working of kindred between conquerors tion, 


and conquered in England, as compared with the utter 
lack of all fellowship between conquerors and conquered 
in Sicily, was one cause out of several which made so wide 
a difference between the Norman conquest of England and 
the Norman conquest of Sicily. 

These two conquests, wrought in the great island of the 
Ocean and in the great island of the Mediterranean, were 
the main works of the Normans after they had fully put 
on the character of a Christian and French-speaking people, 
in other words, after they had changed from Northmen 
into Normans. The English and the Sicilian settlements 
form the main Norman history of the 11th century. The 
10th century is the time of the settlement of the North- 
men in Gaul, and of the change in religion and language 
of which the softening of the name is the outward sign. 
By the end of it, any traces of heathen faith, and even of 
Scandinavian speech, must have been mere survivals. The 
new creed, the new speech, the new social system, had 
taken such de?p root that the descendants of the Scandi- 


writers who forget the existence of the eastern Rome are 
apt to claim for the Saracens of Baghdad, or more commonly 
for those of Cordova, a monopoly of science and art at 
some time not very clearly defined by dates. In so doing 
they slur over the real position and the real merit of the 
Saracens with regard to science and art. In neither de- 
partment did any Saracen, strictly speaking, invent any- 
thing ; but they learned much both from Constantinople 


1 Geoffrey Malaterra, i. 3—‘‘ Est quippe gens astutissima, injuriarum 
ultrix, spe alias plus lucrandi, patrios agros vilipendens, questus et 
dominationis avida, cujuslibet rei simulatrix, inter largitatem et avari- 
tiam quoddam medium habens. Principes vero delectatione bone fame 
largissimi, gens adulari sciens, eloquentiis in studiis inserviens in tantum, 
ut etiam ipsos pueros quasi rhetores attendas, que quidem, nisi jugo 
justitie prematur, effrenatissima est ; laboris, inedie, algoris, ubi fortuna 
expedit, patiens, venationi accipitrum exercitio inserviens, Equorum, 
ceeterorumque militie instrumentorum, et vestium luxuria delectatur. 
Ex nomine itaque suo terre nomen indiderunt. North quippe Anglica 
lingua aquilonaris plaga dicitur. Et quia ipsi ab aquilone venerant 
terram ipsam etiam Normanniam appellarunt." 
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and from Persia, and what they learned they largely deve- 
loped and improved. The Normans did just the same. 
They adopted the French tongue, and were presently among 
the first to practise and spread abroad its literature. ` They 
adopted the growing feudal doctrines of France, and worked 
them, both in Normandy and in England, into a harmoni- 
ous system. From northern Italy, as it would seem, they 
adopted a style of architecture which grew in their hands, 
both in Normandy and in England, into a marked and liv- 
ing form of art. Settled in Gaul, the Scandinavian from a 
seafaring man became a landsman. Even in land-warfare 
he cast aside the weapons of his forefathers; but he soon 
learned to handle the weapons of his new land with greater 
prowess than they had ever been handled before. He 
welcomed the lore of every stranger. Lanfranc brought 
law and discipline; Anselm brought theology and philo- 
sophy. The gifts of each were adopted and bore fruit on 
both sides of the Channel. And no people ever better knew 
how to be all things to all men. The Norman power in 
England was founded on full and speedy union with the 
one nation among whom they found themselves. The 
Norman power in Sicily was founded on a strong distinction 
between the ruling people and the many nations which 
they kept in peace and prosperity by not throwing in their 
lot with any one among them. 
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as it was brought out by the circumstances of their Eng- 
lish conquest. Possibly the same cause may have kept 
the chronicler from enlarging on their religious charac- 
ter; yet in Sicily at least they might pass for crusaders. 
Crusaders in fact they were before crusades were preached. 
Norman warriors had long before helped the Christians of 
Spain in their warfare with the Saracens of the Peninsula, 
and in Sicily it was from the same enemy that they won 
the great Mediterranean island. Others had done a kin- 
dred work in a more distant field as helpers of the Eastern 
emperors against the Turks of Asia. All these might pass 
for religious wars, and they might really be so ; it needed 
greater ingenuity to set forth the invasion of England as 
a missionary enterprise designed for the spiritual good of 
the benighted islanders. 


with special care. No people were more bountiful to 
ecclesiastical bodies on both sides of the Channel; the 
foundation of a Benedictine monastery in the 11th cen- 
tury, of a Cistercian monastery in the 12th, seemed almost 
a matter of course on the part of a Norman baron. The 
Conqueror beyond doubt sincerely aimed at being a reli- 
gious reformer both in his duchy and in his kingdom, 
while it is needless to say that his immediate successor 
was exceptionally ungodly, whether among Normans or 


Enter- The quality which Geoffrey Malaterra expresses by the | among other men. But among their countrymen generally 
prise, word “effrenatissima” is also clearly marked in Norman | strict attendance to religious observances, a wide bounty 
history. It is in fact, the groundwork of the historic | to religious foundations, may be set down as national 
Norman character. It takes in one case the form of cease- | characteristics. On the other hand, none were less in- 
less enterprise, in another the form of that lawlessness | clined to submit to encroachments on the part of the 
which ever broke out, both in Normandy and in every other } ecclesiastical power, the Conqueror himself least of all. 
country settled by Normans, when the hand of a strong We thus see in the Scandinavian settlers in Gaul, after 
ruler was wanting. But it was balanced by another | they had put on the outward garb of their adopted country, 
quality which Geoffrey does not speak of, one which is not | a people restless and enterprising above all others, adopt- 
really inconsistent with the other, one which is very promi- | ing and spreading abroad all that they could make their 
nent in the Norman character, and which is, no less than | own in their new land and everywhere else,—a people in 
the other, a direct heritage from their Scandinavian fore- | many ways highly gifted, greatly affecting and modifying 
Litigious- fathers. This is the excessive litigiousness, the fondness | at the time every land in which they settled, but, wherever 
85 for law, legal forms, legal processes, which has ever been | they settled, gradually losing themselves among the people 


The Norman, a strict observer Observ- 
of forms in all matters, attended to the forms of religion ance of 


of the land. The Norman, as a visible element in the 
country, has vanished from England, and he has vanished 

from Sicily. The circumstances of his settlement in his The Con- 
two great fields of conquest were widely different ; his quest of 
position when he was fully established in his two insular ee 
realms was widely different; but the end has been the oF gicity 
same in both cases. Neither island has for ages been in com- 
any sense a Norman land, and the tongue which the pared. 


characteristic of the people. If the Norman was a born 
soldier, he was also a born lawyer. Randolf Flambard, 
working together the detached feudal usages of earlier 
times into a compact and logical system of feudal law, was 
as characteristic a type of the people as any warrior in the 
Conqueror’s following. He was the organizer of an endless 
official army, of an elaborate technical system of adminis- 
tration, which had nothing like it in England before, but 


which grew up to perfection under Norman rulers. But 
nothing so well illustrates this formal side of the Norman 
character as the whole position of the Conqueror himself. 
His claim to the crown of England is something without 
earlier precedent, something as far as possible removed 
from the open violence of aggressors who have no pretexts 
with which to disguise their aggression. It rested on a 
mass of legal assumptions and subtleties, fallacious indeed, 
but ingenious, and, as the result proved, effective. His 
whole system of government, his confiscations, his grants, 
all that he did, was a logical deduction from one or two 
legal principles, arbitrary certainly in their conception, but 
strictly carried out to their results. Even Norman law- 
lessness in some sort took a legal shape. In the worst 
days of anarchy, in the minority of William or under the 
no-reign of Robert, the robber-baron could commonly give 
elaborate reasons for every act of wrong that he did. 

It is perhaps less wonderful that this characteristic should 
have been left out in a picture of the Normans in Apulia 
and Sicily than if it had been left out in a picture of the 
Normans in Normandy and England. The circumstances 
of their Apulian and Sicilian conquests certainly did not 
tend to bring out this feature of their character so strongly 


Norman brought with him into both has not for ages 
been spoken in either. Norman influence has been far 
stronger in England than in Sicily, and signs of Norman 
presence are far more easily recognized. But the Norman, 
as a distinct people, is as little to be seen in the one island 
asin the other. His disappearance in both cases is an illus- 
tration of one of the features which we have spoken of in 
the Norman character, the tendency which in fact made 
Normans out of Northmen, the tendency to adopt the 
language and manners of the people among whom they 
found themselves. But, as far as outward circumstances 
are concerned, we may say that the same effect has been 
brought about by different and almost opposite causes. 
The whole circumstances of the conquest of England con- 
strained the conquerors to become Englishmen in order to 
establish themselves in the conquered land. In William's 
theory, the forcible conquest of England by strangers was 
an untoward accident. The lawful heir of the English 
crown was driven against his will to win his rights by 
force from outside. But he none the less held his crown 
as an English king succeeding according to English law. 
Moreover every Norman to whom he granted lands and 
offices held them by English law in a much truer sense 
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than the king held his; he was deemed to step into the 
exact position of his English predecessor, whatever that 
might be. This legal theory worked together with other 
causes to wipe out all practical distinction between the 
conquerors and the conquered in à wonderfully short time. 
By the end of the 12th century the Normans in England 
might fairly pass as Englishmen, and they had largely 
adopted the use.of the English language. The fashion- 
able use of French for nearly two centuries longer was far 
more a French fashion than a Norman tradition. When 
the tradition of speaking French had all but died out, the 
practice was revived by fashion. Still the tradition had 
its effect. The fashion could hardly have taken root except 
in a land where the tradition had gone before it. 

The Normans in England therefore became Englishmen, 
because there was an English nation into which they could 
be absorbed. The Nermans in Sicily could hardly be said 
to become Sicilians, for there assuredly was no Sicilian 
nation for them to be absorbed into. While the Normans 
in England were lost among the people of the land, the 
Normans in Sicily were lost among their fellow-settlers in 
the land. The Normans who came into Sicily must have 
been much less purely Norman than the Normans who 
came into England. The army of Duke William was un- 
doubtedly very far from being wholly made up of Normans, 
but it was a Norman army; the element which was not 
Norman, though considerable, was exceptional. But we 
may doubt whether the Norman invaders of Sicily were 
Norman in much more than being commanded by Norman 
leaders, They were almost as little entitled to be called 
pure Scandinavians as the Saracens whom they found in the 
island were entitled to be called pure Arabs. The conquest 
of England was made directly from Normandy, by the reign- 
ing duke, in a comparatively short time, while the conquest 
of Sicily grew out of the earlier and far more ‘gradual con- 
quest of Apulia and Calabria by private men. The Norman 
settlements at Aversa and Capua were the work of adven- 
turers, making their own fortunes, and gathering round 
them followers from all quarters. They fought simply for 
their own hands, and took what they could by the right of 
the stronger. They started with no such claim as Duke 
William put forth to justify his invasion of England ; their 
only show of legal right was the papal grant of conquests 
that were already made. The conquest of Apulia, won 
bit by bit in many years of what we can only call free- 
booting, was not a national Norman enterprise like the 
conquest of England, and the settlement to which it led 
could not be a national Norman settlement in the same 
sense. The Sicilian enterprise had in some respects 
another character. By the time it began the freebooters 
had grown into princes. Sicily was won by a duke of 
Apulia and a count of Sicily. Still there was a wide dif- 
ference between the duke of the Normans and the duke 
of Apulia, between an hereditary prince of a hundred and 
fifty years’ standing and an adventurer who had carved out 
his duchy for himself. And, besides this, warfare in Sicily 
brought in higher motives and objects. Though crusades 
had not yet been preached, the strife with the Mussulman 
at once brought in the crusading element; to the Christian 
people of the island they were in many cases real deliverers; 
still, the actual process by which Sicily was won was not 
so very different from that by which Apulia had been won. 
Duke William was undisputed master of England at the 
end of five years ; it took Count Roger thirty years to make 
himself undisputed master of Sicily. "The one claimed an 
existing kingdom, and obtained full possession of it in a 
comparatively short time; the other formed for himself a 
dominion bit by bit, which rose to the rank of a kingdom 
in the next generation. When Count Roger at last found 
himself lord of the whole island, he found himself lord of 
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men of various creeds and tongues, of whom his own Nor- 
man followers were but one class out of several. And the 
circumstances of his conquest were such that the true Nor- 
mans among his following could not possibly lose them- 
selves among the existing inhabitants of the island, while 
everything tended to make them lose themselves among 
their fellow-adventurers of other races, among whom, by 
the time the conquest was ended, they could hardly have 
been even a dominant element. 

As far then as concerned the lands in which the settle- 
ments were made, the difference lay in this, that, as has been 
already said, while there was an English nation, there was 


no Sicilian nation. The characteristic point of Norman rule Flements 


in Sicily is that it is the rule of princes who were foreign of 
to all the inhabitants of the island, but who were not more 
foreign to the inhabitants of the island than different 
classes of them were to one another. The Norman con- 
queror found in Sicily a Christian and Greek-speaking 
people and a Mussulman and Arabic-speaking people. The 
relations between the two differed widely in different parts 
of the island, according to the way in which the Saracens 
had become possessed of different towns and districts. In 
one place the Christians were in utter bondage, in another 
they were simply tributary ; still, everywhere the Mussul- 
man Saracen formed the ruling class, the Christian Greek 
formed the subject class. We speak of the Saracen very much 
as we speak of the Norman ; for of the Mussulman masters 
of Sicily very many must have been only artificial Arabs, 
Africans who had adopted the creed, language, and manners 
of Arabia. In each case the Arab or the Norman was the 
kernel, the centre round which all other elements gathered 
and which gave its character to the whole. Besides these 
two main races, Greek and Saracen, others came in through 
the Norman invasion itself. There were the conquerors 
themselves ; there were the Italians, in Sicily known as 
Lombards, who followed in their wake ; there were also the 
Jews, whom they may have found in the island, or who may 
have followed the Norman into Sicily, as they certainly 
followed him into England, The special character of 
Norman rule in Sicily was that all these various races 
flourished, each in its own fashion, each keeping its own 
creed, tongue, and manners, under the protection of a 
common sovereign, who belonged to none of them, but who 
did impartial justice to all. Such a state of things might 
seem degradation to the Mussulman, but it was deliver- 
ance to the native Christian, while to settlers of every kind 
from outside it was an opening such as they could hardly 
find elsewhere. But the growth of a united Sicilian 
nation was impossible; the usual style to express the 
inhabitants of the island is “omnes” or “ universi Sicilize 
populi.” In the end something like a Sicilian nation did 
arise; but it arose rather by the dying out of several of 
the elements in the country, the Norman element among 
them, than by any such fusion as took place in England. 
That is, as has been already said, the Norman as such has 
vanished in two different ways. In England the Nor- 
man duke came in as a foreign intruder, without a native 
supporter to establish his rule over a single nation in its 
own land. He could not profess to be, as the count of 
Sicily could honestly profess to be, a deliverer to a large 
part of the people of the land. But, coming in by a title 
which professed to be founded on English law, establish- 
ing his followers by grants which professed no less to be 
founded on English law, he planted a dynasty, and estab- 
lished a dominant order, which could not fail to become 
English. The Normans in England did not die out ; they 
were merged in the existing nation. The Normans in 
Sicily, so far as they did not die out, were merged, not 
in a Sicilian nation, for that did not exist, but in the 
common mass of settlers of Latin speech and rite, as dis- 
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tinguished from the older inhabitants, Greck and Saracen. 
The Norman conquest of England was at the moment a 
curse ; the Norman conquest of Sicily was at the moment 
a blessing. But the gradual and indirect results of the 
Norman conquest of England are easily to be scen to this 
day, and they have been largely, though indirectly, results 
for good. Its chief result has been, not so much to create 
anything new as at once to modify and to strengthen 
what was old, to call up older institutions to a new 
life under other forms. But whatever it has done it has 
done silently ; there has not been at any time any violent 
change of one set of institutions for another. In Sicily 
and southern Italy there is hardly any visible Norman 
influence, except the great historic fact which we may call 
the ereation of Sicily and southern Italy in their modern 
sense. The coming of the Norman ruled that these lands 
should be neither Saracen nor Greek, nor yet Italian in the 
same sense as northern Italy, but that they should politically 
belong to the same group of states as the kingdoms and 
principalities of feudal Europe. William assuredly did 
not create the kingdom of England; Roger assuredly did 
create the kingdom of Sicily. And yet, notwithstanding 
all this, and partly because of all this, real and distinct 
Norman influence has been far more extensive and far more 
abiding in England than it has been in Sicily. 

In Sicily then the cireumstances of the conquest led the 
Norman settlers to remain far more distinct from the older 
races of the land than they did in England, and in the 
end to lose themselves, not in those older races of the land, 
but in the settlers of other races who accompanied and 
followed them. So far as there ever was a Sicilian nation 
at all it might be said to be called into being by the 
emperor-king Frederick II. In his day a Latin element 
finally triumphed ; but it was not a Norman or French- 
speaking element of any kind. The speech of the Lom- 
bards at last got the better of Greek, Arabie, and French ; 
how far its ascendency can have been built on any survival 
of an earlier Latin speech which had lived on alongside 
of Greek and Arabic this is not the place to inquire. 

The use of language and nomenclature during the time 
of Norman rule in the two countries forms a remarkable 
contrast, and illustrates the circumstances of the two as 
they have just been sketched. The chroniclers of the 
conquest of Apulia and Sicily use the Norman name in 
every page as the name of the followers of the conquerors 
from Hauteville. It was the natural name for a body of 
men who must, by the time the conquest of Sicily was 
over, have been very mixed, but whose kernel was Nor- 
man, whose strength and feelings and traditions all came 
from a Norman source. But if we turn to Hugo Falcandus, 
the historian of Sicily in the 12th century, the Norman 
name is hardly found, unless when it is used historically 
to point out (as in Muratori, vii. 260) that the royal house 
of Sicily was of Norman descent. Of the various “ Sicilia 
populi," we hear of Grecks, Saracens, Lombards, sometimes 
of Franci, for by that time there were many French- 
speaking settlers in Sicily who were not of Norman descent. 
There is a distinction between Christians and Saracens ; 
among Christians there seems to be again a distinction 
between Greeks and Latins, though perhaps without any 
distinct use of the Latin name; there is again a further 
distinction between “Lombardi” and “Franci”; but Nor- 
mans, as a separate class, do not appear. In England there 
is no room for such subtleties. The narratives of the con- 
quest of England use both the Norman and the French 
names to express the followers of William. In the English 
chronicles * French" is the only name used. It appears 
also in the Bayeux Tapestry, and it is the only word used 
when any legal distinction had to be drawn between classes 
of men in the English kingdom. “Franci” and * Angli " 
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are often opposed in Domesday and other documents, and 
the formula went on in charters long after all real distinction 
had passed away. That is to say, there were several purposes 
for which it was convenient to distinguish “English” and 
* French "—the last name taking in all the followers of 
the Conqueror; there were no purposes for which there 
was any need to distinguish Normans as such, cither from 
the general mass of the people or from others who spoke 
the French tongue. We can see also that, though several 
languages were in use in England during the time of Nor- 
man rule, yet England was not a land of many languages 
in the same sense in which Sicily was. In the 12th cen- 
tury three languages were certainly spoken in London; yet 
London could not call itself the “ city of threefold speech,” 
as Palermo did. English, French, Latin, were all in use 
in England ; but the distinction was rather that they were 
used for three different purposes than that they were used 
by three distinct races or even classes. No doubt there 
was a class that knew only English ; there may have been 
a much smaller class that knew only French ; any man who 
pretended to high cultivation would speak all as a matter 
of course ; Bishop Gilbert Foliot, for instance, was eloquent 
in all three. But in Sicily we see the quite different 
phenomenon of three, four, five classes of men living side 
by side, each keeping its own nationality and speaking its 
own tongue. Ifa man of one people knew the speech of 
any of the others, he knew it strictly as a foreign language. 
Before the Norman Conquest England had two official 
tongues ; documents were drawn up sometimes in English, 
sometimes in Latin, now and then in both. And the same 
usage went onafter the Conquest; the use of English becomes 
gradually rarer, and dics out under the first Angevins, but it 
is in favour of Latin that it dies out. French, the language 
which the Normans brought with them, did not become 
an official language in England till after strictly Norman 
rule had passed away. French documents are unknown till 
the days of French fashion had come in, that is, till deep 
in the 13th century. So it was in Sicily also; of all the 
tongues of Sicily French was the most needful in the king’s 
court (** Francorum lingua que maxime necessaria esset in 
curia," says Hugo Falcandus, 321); but it was not an official 
tongue. The three tongues of Palermo are Greek, Arabic, 
and Latin. King Roger’s clock is commemorated in all 
three. Documents were drawn up in such and so many 
of these tongues as was convenient for the parties con- 
cerned ; not a few private documents add a fourth tongue, 
and are drawn up in Greek, Arabie, Latin, and Hebrew. 
In neither case is the actual speech of the conquerors one 
of the tongues in formal use. French, as a separate tongue 
from Latin, already existed as a literary speech, and no 
people had done more than the Normans to spread it as a 
literary speech, in both prose and verse. But neither in 
England nor in Sicily did official formalism acknow- 
ledge even French, much less Italian, as a fit tongue for 
solemn documents. In England, English, French, Latin, 
were the three tongues of à single nation; they were its 
vulgar, its courtly, and its learned speeches, of which three 
the courtly was fast giving way to the vulgar. In Sicily, 
Greek, Arabie, Latin and its children, were the tongues of 
distinct nations; French might be the politest speech, 
but neither Greek nor Arabic could be set down asa vulgar 
tongue, Arabic even less than Greek. 


The different positions then which the conquering Nor- Normans 
man took in his two great conquests of England and of Sicily in Scot- 


amply illustrate the way in which he could adapt himself 
to any circumstances in which he found himself, the way 
in which he could adopt whatever suited his purpose in 
the institutions of any other people, the way in which he 
commonly lost his national being in ‘that of some other 
people. From England moreover he spread into Scotland, 


Wales, 


Ireland. 


Normau 
architec- 
ture in 
England 
and in 
Sicily. 


NORMAN & 


Wales, and Ireland, and in cach land his settlement put 
on a somewhat different character, according to the circum- 
stances of the land. In Scotland he was not a conqueror, 
but a mere visitor, and oddly enough he came as a visitor 
along with those whom he had himself overcome in England. 
Both Normans and English came to Scotland in crowds 
in the days of Margaret, Edgar, and David, and Scottish 
national feeling sometimes rose up against them. In Scot- 
land again the Norman settlers were lost in the mixed 
nationality of the country, but not till they had modified 
many things in the same way in which they modified 
things in England. They gave Scotland nobles and even 
kings ; Bruce and Balliol were both of the truest Norman 
descent; the true Norman descent of Comyn might be 
doubted, but he was of the stock of the Francigene of 
the Conquest. In Wales the Norman came as a conqueror, 
more strictly a conqueror than in England ; he could not 
claim Welsh crowns or Welsh estates under any fiction of 
Welsh law. The Norman settler in Wales therefore did 
not to any perceptible extent become a Welshman; the 
existing relations of England and Wales were such that he 
in the end became an Englishman, but he seems not un- 
naturally to have been somewhat slower in so doing in 
Wales than he was in England. At least Giraldus Cam- 
brensis, the Norman Welshman or Welsh Norman, was 
certainly more alive to the distinction between Normans 
and English than any other of his contemporaries. In 
Ireland the Norman was more purely a conqueror than 
anywhere else; but in Ireland his power of adaptation 
caused him to sink in a way in which he sank nowhere 
else. While some of the Norman settlers in Ireland went 
to swell the mass of the English of the Pale, others threw 
in their lot with the native Irish, and became, in the well- 
known saying, Mibernis ipsis Hiberniores. 

There is yet one point in which we may profitably go 
back to our comparison between England and Sicily. 
Both countries are rich in works of architecture raised 
during the time of Norman rule. And the buildings of 
both lands throw an instructive light on the Norman 
national character, as we have describedit. Few buildings, 
at least few buildings raised in any reasonable style of 
architecture which makes use of the arched construction, 
can be less like one another than the buildings of the Nor- 
man kings in England and the buildings of the Norman 
kings in Sicily. In Sicily the Normans found the two 
most outwardly civilized of the nations of Europe, the two 
which had as yet carried the arts to the highest pitch. The 
Greek had created the column ; the Roman had developed 
it; the Roman Greek or Greek Roman had taught the 
column to bear the cupola ; the Saracen had taught it to 
bear arches of his own favourite pointed shape. Out of these 
elements the Saracens of Sicily had formed a noble and 
beautiful style, grand and simple in its construction, rich 
and graceful in its characteristic detail. With the Saracen 
and the Greek to his subjects, the Norman had really no 
need to innovate; he had simply to bid the men of the 
land to go on working for him instead of for any other. 
The palaces and churches of the Norman kings at Palermo 
and Monreale and Cefalu and Messina are in style simply 
Saracenic; they were most likely the work of Saracen 
builders; they were beyond doubt built after Saracenic 
models. In these buildings, as in those of Aquitaine, the 
pointed arch is the surest sign of Saracenic influence; it 
must never be looked on as marking the approach of the 
Gothic of the North. With that form of art the pointed 
style of Sicily has nothing in common. A Sicilian church 
has nothing in common with a French or an English church ; 
it is sometimes purely Oriental, sometimes a basilica with 
pointed arches. But, if the Saracen gave the lines of the 
building, the Greek gave the mosaic decorations of its 
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walls. In such a case the ruling people; rather the ruling 
dynasty, had really nothing to add to what they found 
ready for them. They had simply to make Saracen and 
Greek work in partnership. In England, on the other 
hand, the Normans did really bring in a new style of their 
own, their own form of Romanesque, differing widely in- 
deed from the Saracenic style of Sicily. This Norman 
form of Romanesque most likely had its origin in the 
Lombard buildings of northern Italy. But it took firm 
root on Norman soil; it made its way to England at an 
early stage of its growth, and from that time it went on 
developing and improving on both sides of the Channel 
till the artistic revolution came by which, throughout 
northern Europe, the Romanesque styles gave way to the 
Gothic. Thus the history of architecture in England dur- 
ing the 11th and 12th centuries is a very different story 
from the history of the art in Sicily during the samo time. 
There were no Greeks or Saracens in England ; there was 
no Greek or Saracen skill. England indeed had, possibly 
in a somewhat ruder form, the earlier style of Romanesque 
once common to England with Italy, Gaul, and Germany. 
To this style it is no wonder that the Normans preferred 
their own, and that style therefore supplanted the older 
one. A comparison of Norman buildings in England and 
in Normandy will show that the Norman style in England 
really was affected by the earlier style of England ; but the 
modification was very slight, and it in no way affected the 
general character of the style. Thus, while the institutions 
of England in the 12th century were English with very con- 
siderable Norman modifications, the architecture of England 
in that century was Norman with a very slight English modi- 
fication. The difference then is plain. Where, as in Sicily, 
the Normans felt that they could not improve, they simply 
adopted the style of the country. Where, as in England, 
they felt that they could improve, they substituted for the 
style of the country their own style,—that is, a style which 
they had not created but which they had adopted, which 
they had made thoroughly their own, and which they went 
on improving in England no less than in Normandy. That 
is the discerning Norman, as ever, adapted himself, but 
adapted himself in an intelligent way, to the circumstances 
of each land in which he found himself. And this comes 
out the more clearly if we compare Norman work in England 
and in Sicily with Norman work in at least some parts of 
Apulia. At Bari, Trani, and Bitonto we see a style in 
which Italian and strictly Norman elements are really 
mingled. The great churches of those cities are wholly 
unlike those of Sicily ; but, while some features show us 
that we are in Italy, while some features even savour of 
the Saracen, others distinctly carry us away to Caen and 
Peterborough. It is plain that the Norman settlers in Apulia 
were not so deeply impressed with the local style as they 
were in Sicily, while they thought much more of it than 
they thought of the local style of England. In each of the 
three cases there is adaptation, but the amount of adapta- 
tion differs in each case according to local circumstances. 
In Normandy itself, after the separation from England, 
architecture becomes French, but it is French of a remark- 
ably good type. The buildings of the latest French style 
keep à certain purity and sobriety in Normandy which they 
do not keep elsewhere. 

Of all the points here insisted on that which it is most 
necessary to bear in mind is the Norman power of adapta- 
tion to circumstances, the gift which in the end destroyed 
the race as a separate race. English history is utterly 
misconceived if it is thought that an acknowledged dis- 
tinction between Normans and English went on, perhaps 
into the 14th century, perhaps into the 17th. Long before 
the earlier of those dates the Norman in England had done 
his work ; he had unwittingly done much to preserve and 
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strengthen the national life of a really kindred people, and, 
that work done, he had lost himself in the greater mass of 
that kindred people. In Sicily his work, far more brilliant, 
far more beneficent at the time, could not be so lasting. 
The Norman princes made Sicily a kingdom; they ruled it 
for a season better than any other kingdom was ruled ; but 
they could not make it a Norman kingdom, nor could they 
themselves become national Sicilian kings. The king- 
dom that they founded has now vanished from among the 
kingdoms of the earth, because it was only a kingdom and 
not a nation. In every other way the Norman has vanished 
from Sicily as though he had never been. His very works 
of building are hardly witnesses to his presence, because, 
without external evidence, we should never have taken 
them to be his. In Sicily, in short, he gave a few genera- 
tions of unusual peace and prosperity to several nations 
living side by side, and then he, so to speak, went his way 
from a land in which he had a work to do, but in which 
he never was really at home. In England he made himself, 
though by rougher means, more truly at home among unac- 
knowledged kinsmen. When in outward show he seemed 
to work the unmaking of a nation he was in truth giving no 
small help towards its second making. (E. A. F.) 
NORMANTON, a township in the West Riding of 
Yorkshire, is situated on the Calder river, and on several 
railway lines, 3 miles (by rail) north-east of Wakefield and 
24 south-south-west of York. The church of All Saints, 
an ancient stone structure in the Norman and Perpen- 
dicular styles, with a square tower rebuilt in 1717, contains 
a number of interesting monuments. The grammar school 
was founded about the end of the 16th century. Traces 
still remain of a moat surrounding the town and connected 
with a Roman encampment which at one time occupied 
its site. A mound in the neighbourhood called Haw Hill 
is supposed to be a barrow. There are numerous collieries 
in the neighbourhood. The population of the urban sani- 
tary district (1227 acres) in 1871 was 3448, and in 1881 
it was 8038. The parish of Normanton (2517 acres) in- 
cludes three townships,—Normanton, Snydale, and New- 
land. Altofts (1698 acres), where Sir Martin Frobisher 
resided, was made into a separate parish in 1879. 
NORRIS, Joun (1657-1711), the disciple of Plato and 
Malebranche, was born in 1657 at Collingbourne-Kingston 
in Wiltshire, where his father was then incumbent. He 
was educated at Winchester School, and entered at Exeter 
College, Oxford, in 1676. In 1680 he took his degree and 
was elected toa fellowship at All Souls’ College. He first 
made himself known in the university, Anthony Wood 
tells us, by a translation of Robert Waryng’s philosophi- 
cal poem, Effigies Amoris, entitled The Picture of Love 
Unveiled. This appeared in 1682, and was followed in 
1683 by his first original work, An Idea of Happiness. 
With Plato, he places the highest happiness or fruition of 
the soul in the contemplative love of God—“ that primitive 
and original Beauty, Perfection, and Harmony.” Norris’s 
poems, mostly composed about this time, are, in the main, 
expressions of his habitual mood of devout but somewhat 
abstract contemplation. They have little poctic richness, 
but their grave style is often not without impressiveness, 
and works itself out at intervals into a felicitous stanza 
or a memorable line. A few pieces (such, for instance, as 
The Parting) might claim even a higher praise. The 
poems appeared in 1684 as the first part of a volume of 
Poems and Discourses occasionally written. Three years 
later a new and enlarged edition was published with the 
title, A Collection of Miscellanies ; and in this form the 
volume was popular enough to go through nine editions. 
In the midst of these graver productions Norris found 
leisure to give vent to his hereditary Tory and High- 
Church feeling in a satire on the Whigs and a Latin 
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tractate aimed at the Calvinistic dissenters. All through 
his life his intense intellectual activity seemed to make it 
almost a necessity for him to mingle in whatever contro- 
versy was going on. But philosophy and philosophical 
theology formed his central interest. Malebranche’s 
Recherche de la Vérité, which had appeared in 1674, made 
an easy conquest of the Oxford fellow, to whom its doc- 
irine appeared no more than the consistent and clarified 
modern expression of that Platonized Christianity which 
met him alike in St John, in Plotinus, and in Augustine, 
the father whom he “loved to speak after." Perhaps it 
would be more correct to say that Norris reads his favourite 
authors in the light of the theory derived from Malebranche. 
It is at least doubtful whether he would have reached any 
definiteness of philosophic theory for himself without the 
aid of the French thinker. He makes no secret of his 
discipleship. Malebranche, he says, “is indeed the great 
Galileo of the intellectual world. He has given us the 
point of view, and, whatever further detections are made, 
it must be through his telescope.”  Norris's readings in 
modern philosophy were not confined, however, to Male- 
branche; he had studied the works of Descartes himself, 
and most of what had been written for and against 
Cartesianism on the Continent. Of English thinkers, 
More and Cudworth, the so-called Cambridge Platonists, 
had influenced him most ; and in 1685 his study of their 
works had ripened into a correspondence with the former. 
After More’s death Norris published the correspondence 
between them as an appendix to his Platonically conceived 
essay on The Theory and Regulation of Love (1688). 

Some time before this Norris had taken orders, and in 
1689, on being presented to the living of Newton St Loe, 
in Somersetshire, he married, and resigned his fellowship. 
In the same year he published Reason and Religion, the 
first of his riper works. The Reflections upon the Conduct 
of Human Life, which he wrote (also in 1689) “by way 
of letter to an excellent lady, the Lady Masham,” did not 
advance his interests in that quarter; for the lady, whose 
eyes were only weak, was nettled at being set down in the 
preface as blind. In 1690 Norris published a volume of 
Discourses upon the Beatitudes, which proved decidedly 
popular, and induced the author to follow it up by three 
more volumes of Practical Discourses between 1690 and 
1698. The year 1690 is memorable as the year of the 
publication of Locke's Essay, and the book came into 
Norris’s hands just as his volume of Discourses was passing 
through the press. Heat once appreciated its importance, 
but its whole temper was alien from the modes of thought 
in which he had been reared, and its main conclusions 
moved him to keen dissent. He hastened to “review ” it 
in an appendix to his sermons. These Cursory Reflections 
constitute Norris the first critic of the Essay; and they 
anticipate some of the arguments that have since been 
persistently urged against Locke from the transcendental 
side. Though holding to the “grey-headed, venerable 
doctrine” of innate ideas as little as Locke himself, Norris 
finds the criticism in the first book of the Zssay entirely 
inconclusive, and points out its inconsistency with Locke's 
own doctrine of evident or intuitively perceived truths. 
He also suggests the possibility of subconscious ideation, 
on which Leibnitz laid so much stress in the same con- 
nexion. He next complains that Locke neglects to tell us 
* what kind of things these ideas are which are let in at 
the gate of the senses." n other words, while giving a 
metaphorical account of how we come by our ideas, Locke 
leaves unconsidered the intellectual nature of the ideas 
or of thought in itself. Unless we come to some conclu- 
sion on this point, Norris argues, we have little chance of 
being right in our theory of how ideas “come to be united 
to our mind.” He also puts his finger upon the weakness 
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of Locke's doctrine of nominal essences, showing how it 
ignores the relation of the human mind to objective truth, 
and instancing mathematical figures as a case ** where the 
nominal essence and the real essence are all one." 

In 1691 Norris was transferred to Bemerton, a pleasant 
rural charge near Salisbury, where George Herbert had 
been parish priest in the earlier part of the century. A 
few miles distant is Langford Magna, where from 1704 
onwards Norris had a congenial metaphysical neighbour 
in the person of Arthur Collier, the future author of Clavis 
Universalis. The remaining twenty years of Norris's life 
were spent at Bemerton, the flight of time marked only by 
the works that still came in rapid succession from his pen. 
In 1691-92 he was engaged in controversy with his old 
enemies the *'Separatists" and with the Quakers, his 
Malebranchian theory of the divine illumination having 
been confounded by some with the Quaker doctrine of the 
light within. In 1697 he wrote An Account of Reason 
and Faith, one of the best of the many auswers to Toland's 
Christianity not Mysterious. Norris adopts the distinction 
between things contrary to reason and things above reason, 
and maintains that the human mind is not the measure of 
truth. In 1701 appeared the first volume of the systematic 
. philosophical work by which he is remembered, An Essay 
towards the Theory of the Ideal or Intelligible World. 'The 
first volume treats the intelligible world absolutely ; the 
second, which appeared in 1704, considers it in relation 
to human understanding. In 1708 Norris wrote A Philo- 
sophical Discourse concerning the Natural Immortality of 
the Soul, defending that doctrine against the assaults of 
Dodwell But after the completion of his magnum opus 
his appearances in print became less frequent. His health 
was not robust, and perhaps he was a little disappointed 
at his failure to reach the larger public. Norris died in 
1711 at the comparatively early age of 54. 

It will hardly be claimed for Norris that he was either an original 
thinker or a master of style. As Molyneux writes to Locke, he is 
“overrun with Malebranche and Plato ;” his philosophy is hardly 
more than an English version of Malebranche, enriched by wide 
reading of ‘‘ Platonic” thinkers of every age and country. His 
style is too scholastic and self-involved. Nevertheless he was an 
acute and strenuous thinker. His Theory of the Intelligible World 
is an attempt to explain the objective nature of truth, which he 
blamed Locke for leaving out of regard. By the intelligible world 
Norris understands the system of ideas eternally existent in the 
mind of God, according to which the material creation was formed. 
This ideal system he identifies with the Logos—the second person 
of the Trinity, the light that lighteth every man that cometh into 
the world. For it is these ideas and their relations that are alone 
the object-matter of science ; whenever we know, it is because they 
are present to our mind ; or, as Malebranche says, we see all things 
in God. Material things are wholly dark to us, except so far as 
the fact of their existence is revealed in sensation, The matter 
which we say that we know is the idea of matter, and belongs, 
like other ideas, to the intelligible world. When stripped of its 
semi-mythical form of statement, Norris’s emphatic assertion of the 
ideal nature of thought and its completo distinction from sense as 
such may be seen to contain an important truth. He stands some- 
what aside from the main course of English philosophical thought. 
But, as the disciple and correspondent of More, he is, in a sense, the 
heir of the Cambridge Platonists, while, as the first critic of Locke's 
Essay, he may be said to open the protest of the church against 
the implicit tendencies of that work. He occupies a place, there- 


fore, in the succession of churchly and mystical thinkers of whom 
Coleridge is the last eminent example. (A. SE.) 


NORRISTOWN, a borough of the United States, capi- 
tal of Montgomery county, Pennsylvania, lies on the north 
bank of the Schuylkill river, opposite Bridgeport (with 
which it is connected by two bridges), and 16 miles north- 
west of Philadelphia by the Germantown and Norristown 
branch of the Philadelphia and Reading Railroad. It isa 
well-built and pleasant town, and contains blast-furnaces 
and rolling-mills, wool and cotton mills, glass-works, an oil 
refinery, and various other manufacturing establishments, 
considerably indebted for their success to the water-power 
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of the Schuylkill river. The hospital for the insane of the 
south-eastern district of Pennsylvania is situated here. The 
most conspicuous buildings are the marble county court- 
house (1855), the music-hall, and the jail. The population 
was 6024 in 1850, 8848 in 1860, 10,753 in 1870, and 
13,063 in 1880. The town occupies the site of the old 
Swedes' Ford, and owes its name to Isaac Norris, who 
purchased the ground from William Penn. It was incor- 
porated as a borough in 1812, and enlarged in 1853. 

NORRKOPING, the ‘ Manchester of Scandinavia,” a 
town of Sweden in the province of Ostergótland, 113 miles 
south-west of Stockholm by rail, situated on both banks of 
the Motala, the wide and rapid emissary of Lake Wetter, 
and not far from the head of Bravik Fjord. The river, 
which here forms the two islands of Laksholm and Brux- 
holm, is spanned by a number of bridges. Having been 
burned by the Russians in 1719 and visited by further con- : 
flagrations in 1812, 1822, and 1826, the whole town, since 
rebuilt, has quite a modern appearance, with wide and regu- 
lar streets. Among the more conspicuous buildings are, St 
Olaf’s church (erected by Gustavus Adolphus in 1616, and 
rebuilt after 1765-67) ; St Hedwig’s, built by the German 
colony in 1670; the town-house, dating from the beginning 
of the 19th century; the theatre, the Gustavus orphanage, 
and the palatial high school (1868). "The industrial im- 
portance of Norrkóping has steadily increased from the 
close of the 18th century Woollen cloth is the great 
staple (thirty-three factories in 1876), but cotton goods, 
paper, sugar, flour, tobacco and snuff, soap, starch, &c., are 
also manufactured. Steamers, gun-boats, and ironclads, as 
well as smaller craft, are constructed in the ship-yards on 
the lower Motala. At the close of the 17th century Norr- 
kóping was a place of from 5000 to 6000 inhabitants ; 
after the Russian invasion it sank to 2600, but afterwards 
gradually rose, until in 1861 the total amounted to 20,828, 
and in 1878 to 27,410. 

A bull of Pope Lucius III. shows that Norrköping existed in 
1185. Margaret held a meeting of the states in the town in 1404. 
Its fortress, known as Knáppingsberg, was destroyed in 1567. At 
the meeting of the states in 1604 Duke Charles assumed the Swed- 
ish crown as Charles IX. ; and not long afterwards Duke John of 
Ostergótland introduced German craftsmen into Norrkóping, and 
thus originated its industrial activity. Under Charles XII. the 
town suffered not ouly from war but from pestilence, —2700 of its 
inhabitants perishing in 1710-11. 

NORTH, Lorp (1732-1792). Frederick North, second 
earl of Guilford, but better known by his courtesy title of 
Lord North, was prime minister of England during the 
important years of the American War. The only son, 
by his first marriage, of Francis, seventh Lord North 
(grandson of Lord Keeper North), who was created earl 
of Guilford in 1752, Frederick was born on 13th April 
1732, and after being educated at Eton and Christ 
Church, Oxford, was sent to make the grand tour of the 
Continent. On his return he was, though only twenty- 
two years of age, at once elected M.P. for Banbury, 
of which town his father was high steward; and he sat 
for the same town in parliament for nearly forty years. 
In 1759 he was chosen by the duke of Newcastle to be a 
lord of the treasury, and continued in the same office 
under Lord Bute and George Grenville till 1765. He 
had shown himself such a ready debater that on the fall 
of the first Rockingham ministry in 1766 he was sworn 
of the privy council, and made paymaster-general by the 
duke of Grafton. His reputation for ability grew so high 
that in December 1767, on the death of the brilliant 
Charles Townshend, he was made chancellor of the 
exchequer. His popularity with both the House of 
Commons and the people continued to increase, for his 
good temper was never ruffled, and his quiet humour 
perpetually displayed; and, when the retirement of the 
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duke of Grafton was necessitated by the hatred he inspired 
and the attacks of Junius, no better successor could be 
found for the premiership than the chancellor of the 
exchequer. Lord North succeeded the duke in March 
1770, and continued in office for twelve of the most event- 
ful years in English history. George III. had at last 
overthrown the ascendency of the great Whig families, 
under which he had so long groaned, and determined to 
govern as well as rule. He knew that he could only 
govern by obtaining a majority in parliament to carry out 
his wishes, and this he had at last obtained by a great 
expenditure of money in buying seats, and by a careful 
exercise of his patronage, But in addition to a majority 
he must have a minister who would consent to act as his 
lieutenant, and such a minister he found in Lord North. 
How a man of undoubted ability such as Lord North was 
could allow himself to be thus used as a mere instrument 
cannot be explained; but the confidential tone of the 
king's letters seems to show that there was an unusual 
intimacy between them, which may account for North’s 
compliance. The path of the minister in parliament was 
& hard one; he had to defend measures which he had not 
designed, and of which he had not approved, and this too 
in a House of Commons in which all the oratorical ability 
of Durke and Fox was against him, and when he had 
only the purchased help of Thurlow and Wedderburne to 
aid him. The most important events of his ministry were 
those of the American War of Independence. He cannot 
be accused of causing it, but one of his first acts was the 
retention of the tea-duty, and he it was also who intro- 
duced the Boston Port Bill in 1774. When the war had 
broken out he earnestly counselled peace, and it was only 
the earnest solicitations of the king not to leave his sove- 
reign again at the mercy of the Whigs that induced him to 
defend a war which from 1779 he knew to be both hope- 
less and impolitie. At last, in March 1782, he insisted on 
resigning after the news of Cornwallis's surrender at York- 
town, and no man left office more blithely. He had been 
well rewarded for his assistance to the king: his children 
had good sinecures; his half-brother, Brownlow North, 
was bishop of Winchester; he himself was chancellor of 
the university of Oxford, lord-lieutenant of the county 
of Somerset, and had finally been made a knight of the 
rarter, an honour which has only been conferred on 
three other members of the House of Commons, Sir R. 
Walpole, Lord Castlereagh, and Lord Palmerston. Lord 
North did not remain long out of office, but in April 1783 
formed his famous coalition with his old subordinate, 
Fox, and became secretary of state with him under the 
nominal premiership of the duke of Portland. He was 
probably urged to this coalition with his old opponent by a 
desire to show that he could act independently of the king, 
and was nota mere royal mouthpiece. The coalition minis- 
try went out of office on Fox's India Billin December 1783, 
and Lord North, who was losing his sight, then finally 
gave up political ambition. He played, when quite blind, 
a somewhat important part in the debates on the Regency 
Dill in 1789, and in the next year succeeded his father as 
carl of Guilford. He did not long survive his elevation, 
and died peacefully on 5th August 1792. 

It is impossible to consider Lord North a great statesman, but 
he was a most good-tempered and humorous member of the House 
of Commons. In a time of unexampled party feeling he won the 
esteem and almost the love of his most bitter opponents. Burke 
finely sums up his character in his Letter to a Noble Lord: “He 
was a man of admirable parts, of general knowledge, of a versatile 
understanding, fitted for every sort of business ; of infinite wit and 
pleasantry, of a delightful temper, and with a mind most dis- 
interested. But it would be only to degrade mvself,” he continues, 
‘by a weak adulation, and not to honour the me:nory of a great 


man, to deny that he wanted something of the vigilance and spirit 
of command which the times required.” 
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For Lord North’s adininistration, by far the best authority is The Correspond- 
ence of George 111. with Lord North, edited by W. Bodhain Downe, 2 vols., 1867. 
The histories of the period may also be consulted, particularly Lord Mahon's 
History of England from 1713 to 1783, Sir T. E. May's Constitutional History of 
England from the reign of George II., and Lord Broughanrs admirable sketch 
In his S&utesmen of the Reign of George 111. 


NORTH, Sır Duprey (1641-1691), political economist, 
was third son of Dudley, fourth Lord North, who pub- 
lished, besides other things, Passages relating to the Long 
Parliament, of which he had himself been a member. 
He was born 16th May 1641. In his early years he was 
carried off by Gipsies and recovered with some difficulty 
by his family,—an incident curiously similar to that which 
befell Adam Smith in his infancy. He entered the mer- 
cantile profession, engaged in foreign trade, especially 
with Turkey, and spent a number of years at Constan- 
tinople and Smyrna. Some notices of the manners and 
customs of the East were printed from his papers by his 
brother. Having returned to London with a consider- 
able fortune, he continued to prosecute trade with the 
Levant. His ability and knowledge of commerce attracted 
the attention of the Government, and he was further 
recommended by the influence of his brother Lord Guil- 
ford. During the Tory reaction under Charles II. he was 
a pliant instrument in the hands of the court, and was 
one of the sheriffs forced on the city of London with an 
express view to securing verdicts for the crown in the 
state trials of the period. He obtained the honour of 
knighthood, and was appointed a commissioner of customs, 
afterwards of the treasury, and again of the customs. 
Having been elected a member of parliament under James 
IL, “he took,” says Roger North, “the place of manager 
for the crown in all matters of revenue.” After the Re- 
volution he was called to account for his alleged uncon- 
stitutional proceedings in his office of sheriff, and did not 
show much highmindedness in his defence. He died 31st 
December 1691. 

The work by which he has obtained an honourable place 
in the history of political economy is his Discourses upon 
Trade, principally directed to the cases of the interest, coin- 
age, clipping and increase of money. This tract was pub- 
lished anonymously in 1691. It is supposed that for some 
unknown reason it was suppressed soon after its appearance ; 
however this may be, it became very scarce, so that, in his 
brother’s words, “it hath been ever since utterly sunk, and 
a copy not to be had for money." It does not scem to 
have been much noticed on its publication, or used by subse- 
quent writers, A copy was purchased at the sale of the 
Rev. Rogers Ruding, author of a work on the coinage, and 
from this a gentleman of Edinburgh printed some copies for 
distribution. Other copies of the original impression were 
afterwards discovered, and from them J. R. M‘Culloch 
edited the tract in the Select Collection of Early English 
Tracts on Commerce printed by the Political Economy Club 
of London in 1856. North is named by Roscher as one 
of that “great triumvirate” which in the 17th century 
raised the English school of economists to the foremost 
place in Europe, the other members of the group being 
Locke and Petty. His tract, Roscher further remarks, 
reads like a chapter of the Wealth of Nations. It does, 
indeed, in a very remarkable manner anticipate the doc- 
trines of Adam Smith and the later free-trade school. 
Its author was quite free from the errors and prejudices 
of the mercantilism which was dominant in his day, and 
which had misled on some subjects even so able a writer as 
Child, against whom, though without naming him, North’s 
arguments on the legal limitation of the rate of interest 
appear to be in part directed. At the end of the preface 
to the Discourses are brought together a number of propo- 
sitions, embodying the author’s views, which he announces 
as “paradoxes, no less strange to most men than true in 
themselves.” They are so remarkable for the time at 
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which they appeared, more than eighty years before Smith’s 
great work, that they deserve to be quoted in full. 

‘That the whole world as to trade is but as one nation or people, 
and therein nations are as persons. That the loss of a trade with one 
nation is not that only, separately considered, but so much of the 
trade of the world reseinded and lost, for all is combined together. 
That there can be no trade unprofitable to the public, for, if any 
prove so, men leave it off; and wherever the traders thrive, the 
publie, of which they are a part, thrive also. That to force men to 
deal in any preseribed manner may profit sueh as happen to serve 
them; but the publie gains not, because it is taking from one sub- 
ject to give to another. That no laws can set prices in trade, the 
rates of which must and will make theniselves ; but, when such 
laws do happen to lay any hold, it isso much impediment to trade, 
and therefore prejudicial. That money is a merchandise, whereof 
there may be a glut as well as a scarcity, and that even to an 
inconvenience. That a people cannot want money to serve the 
ordinary dealing, and more than enough they will not have. That 
no man shall be the richer for the making rauch money, nor have 
any part of it, but as he buys it for an equivalent price. That the 
free coinage is a perpetual motion found out whereby to melt and 
coin without ceasing, and so to feed goldsmiths and coiners at the 
publie charge. That debasing the coin is defrauding one another, 
and to the public there is no sort of advantage from it, for that 
admits no character, or value, but intrinsic. That the sinking 
money by alloy or weight is all one. That exchange and ready 
money are the same, nothing but carriage and re-earriage being 
saved. That money exported in trade is an increase to the wealth 
of the nation, but spent in war and payments abroad is so much 
impoverishment. In short, that all favour to one trade or interest 
against another is an abuse, and euts so much of profit from the 
publie." The tract closes with these weighty words: ‘No people 
ever yet grew rich by policies ; but it is peace, industry, and free- 
dom that bring trade and wealth, and nothing else.” 


NORTH, Rocer (1650-1733), in writing his Examen 
of Kennet’s History of England, and the “ Lives” of his 
brothers, Lord Keeper Guilford, Sir Dudley North, and 
John, master of Trinity College, Cambridge, became one 
of the original authorities for the political and social his- 
tory of the reigns of Charles II. and James II. He was a 
weak man, a humble worshipper of his elder brothers, and 
especially of the lord keeper, by whose politie energy the 
family of North had been raised from a very decayed 
condition; but the simplicity of his prejudices and the 
laborious minuteness of his details, notwithstanding the 
forensic pedantry of his style, give his writings some value. 
Whatever his great brother did he thought both right and 
noteworthy ; hence he is a useful contributor to the moral 
listory of the period. 

NORTH, Sin Tuomas, son of Edward North, first Baron 
North of Kirtling, is memorable as the author of the 
English version of Plutarch’s Zives that supplied Shake- 
speare with materials for his classical plays. Materials for 
a biographical notice are extremely scanty ; and neither 
the exact date of his birth nor that of his death is known. 
His literary career was long, for he was living in decayed 
old age in 1603 when a third edition of his Plutarch was 
published, with a supplement of other translated biogra- 
phies. His first appearance in literature was in 1557, 
when Wayland published for him a translation of Guevara’s 
Diall of Princes, a compendium of moral counsels pleasantly 
interwoven with incidents in the life of Marcus Aurelius. 
The English of this work is one of the earliest specimens 
of the more ornate, copious, and pointed style for which 
educated young Englishmen had acquired a taste in their 
Continental travels and studies, and which such fashion- 
able tutors as Ascham and Wilson inculcated by both pre- 
cept and example. North translated from a French copy 
of Guevara. The first edition of his Plutarch, translated 
from the French of Amyot, appeared in 1579. 

NORTH ADAMS, a township, manufacturing village, 
and important railway junction of the United States in 
Berkshire county, Massachusetts, on the Hoosac river, 143 
miles from Boston by the Troy and Boston Railroad. 
Cotton and wool-weaving and shoemaking are the leading 
industries. The population of the township, formerly 
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included in Adams township, was 10,191 in 1880. About 
a mile to the east of the village the Hudson's Brook is 
arched over for a considerable distance by a romantic cave 
from 30 to 60 feet in height. Nathaniel Hawthorne, who 
spent the summer of 1838 at North Adams, gives a fine 
description of the spot. 

NORTHALLERTON, a market town and parliamentary 
borough in the North Riding of Yorkshire, is situated on 
a small stream, the Sun Beck, a tributary of the Wiske, 
and on the North-Eastern Railway, about 40 miles north 
of Leeds and 17 north of Ripon. It consists principally 
of a long and wide street running north and south. The 
church of All Saints is a large cruciform structure in the 
Early English and Perpendicular styles, with a square 
tower 80 feet in height rising from the centre. There is 
a grammar school of royal foundation. Among the chari- 
ties are a hospital founded in 1476 by Richard Moore 
and a cottage hospital opened in 1877. A town-hall was 
erected in 1874. "There are no traces of the fortified palace 
of the bishops of Durham, of the White Friars monastery 
founded in 1354, or of the Austin priory founded in 1341. 
The town possesses a manufactory of brattice cloth. The 
population of the parliamentary borough in 1871 (10,381 
acres) was 4961, and in 1881 it was 5445. The popula- 
tion of the urban sanitary district (3650 acres) in the same 
years was 3164 and 3692 respectively. 

Northallerton is supposed to have been a Roman station and 
subsequently a Saxon burgh. In Domesday it is ealled Alvertune 
and Alreton. The prefix ** North " was added to distinguish it from 
Allerton Mauleverer. Near it took place (22d August 1138) the 
Battle of the Standard, when the Seots under King David were 
defeated by the English with a loss of 12,000 men. The town was 
given by William Rufus to the bishops of Durham. The demoli- 
tion of their palace was ordered by Henry II. In 1318 the Scots 
under Robert Bruce plundered the town. It was occupied by 
Charles I. during the Civil War, and in 1745 the English army 
encamped on Castlehill above it. 


NORTHAMPTON, an inland county of England, is Plate 


bounded N. by Lincoln, N.W. by Rutland and Leicester, 
W. by Warwick, S.W. and S. by Oxford, S.E. by Bucking- 
ham, and E. by Bedford, Huntingdon, and Cambridge. 
It has an area of 629,912 acres, or about 982 square 
miles. Its greatest length from north-east to south-west 
is about 70 miles; in breadth it varies from 7 to 26 miles. 
The surface is hilly and undulating, but the hills are for 
the most part small and rounded and the undulations 
monotonous, notwithstanding that the country is richly 
cultivated and in some parts finely wooded. The highest 
summits are Albury (804 feet) and Naseby (697 feet). In 
the western and south-western districts the scenery be- 
comes almost picturesque, and in the centre and east, where 
greater monotony prevails, numerous fine trees add a pleas: 
ing aspect of richness. For a long period Northampton 
has been famed for its ash trees, and there are also some 
very old oaks, as well as a few fine avenues of elm. The 
north-eastern extremity belongs to the great fen district. 
The county forms the principal watershed of central Eng- 
land, nearly all the more important rivers of this region 
having their sources within its boundaries. The Avon with 
a westward course forms for some distance the northern 
boundary of the county, till near Lilbourne it passes in- 
to Warwickshire. The Nene passes southward through 
Northampton, whence it takes an easterly course, skirting 
the eastern boundary of the county. The Welland flows in 
an easterly direction, forming the boundary of the county 
with Leicester, Rutland, and Lincoln. The Cherwell, after 
passing into Oxfordshire, forms for a considerable distance 
the southernmost portion of the western boundary with 
that county; the Leam forms a portion of the boundary 
with Warwickshire. The Ouse, which rises near Brackley, 
soon afterwards leaves the county, but again touches it 
near Stony Stratford, separating it for some distance 
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from Buckingham. The Grand Junetion Canal, which is 
connected with the Oxford Canal, enters the county at 
Braunston on the borders of Warwickshire and passes by 
Daventry and Blisworth into Buckinghamshire, a branch 
connecting it with Northampton. The Grand Union Canal 
unites with the Grand Junction near Daventry and runs 
north until it joins the Leicester Canal at Foxton, branches 
passing to Welford and Market Harborough. 

Geology.—Lias forms the foundation of Northampton- 
shire, and above it rest the Oolite formations which crop 
to the surface throughout the greater part of the county. 
Lias prevails as the surface formation in the west and 
north-west. Its total thickness is about 800 feet, the 
Lower Lias clays which stretch in from Warwickshire 
having a thickness of 500 to 600 feet, the Middle Lias or 
marlstone of about 30 feet, and the Upper Lias clays, 
which form numerous outliers scattered over the marl- 
stone plateau and also appear along the beds of several of 
the streams, a thickness of from 150 to 200 feet. Imme- 
diately above the lias come the inferior Oolite beds of 
Northamptonshire sand, which reach their greatest thick- 
ness in the neighbourhood of Northampton. The sandstone 
is strongly impregnated with oxide of iron, supposed to 
have been deposited by the percolations of water through 
the stone. Brown hematite iron is also found at Adding- 
ton. The iron of Northamptonshire was made use of by 
the Romans, but the rise of the modern industry dates from 
about 1850. In 1881 iron was worked at thirty different 
places in the county, the total quantity obtained being 
1,270,544 tons with an estimated value of £176,427. 
About one-fourth is smelted in the district, but the greater 
quantity is sent raw to Merthyr-Tydfil and Staffordshire. 
East and north-east of the county sandstone is largely 
quarried for building purposes, and is both easily worked 
and richly coloured. It is highly fossiliferous, containing 
many species not known in other districts. The upper 
division consists of a nearly white silicious sandstone 
frequently intercalated with clay. Above the sandstone 
rest beds of Lincolnshire limestone, and, where it is absent, 
asandy clay. The slopes of the hills are frequently capped 
with cornbrash, sometimes overlaid with Oxford clay. 
Various isolated portions are covered with drift deposits. 
Where sandstone and limestone join the clay numtrous 
springs occur, the proximity to which has in many cases 
determined the sites of villages and towns. 

Soul and Agriculture.—The climate of Northamptonshire 
is mild and genial, while the absence of lofty hills renders 
it much drier than many other inland districts. The 
prevailing soil is a rich brown but light and crumbling 
mould, sometimes with a rocky subsoil. The richest soil is 
the black mould of the fen district, which is specially suited 
for grass, as are all the heavier soils. Nearly all the land 
is capable of cultivation, although there is some stiff wet 
soil on the slopes of the hills. In 1883 there were 559,536 
acres, or about 88 per cent. of the total area under culti- 
vation, of which no fewer than 304,654 acres were under 
permanent pasture, many of the heavier soils having been 
laid down during the past few years. Leases are the 
exception, and on this account grass land is more in re- 
quest than arable. The farms in general are not large. 
Isolated houses are rare, both farmers and labourers living 
for the most part in villages. The farm buildings are thus 
frequently inconveniently situated as well as badly con- 
structed, although improvements in both respects are being 
introduced. The usual rotation of crops is fallow, wheat, 
beans, and oats on heavy soils; but on the lighter soils 
wheat, pease or barley, with clover and roots, on a four or 
five years’ rotation is the system generally adopted. Fre- 
quently the land is left three years in grass. Of the 
158,445 acres under corn crops in 1883, 59,613 were under 
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wheat, 50,866 under barley or bere, 24,914 under oats, 
16,770 beans, and 6121 pease. Green crops occupied only. 
38,143 acres, 23,923 of these being under turnips and 
swedes, 4894 under mangolds, and only 2520 under pota- 
toes. Clover occupied 34,137 acres, and fallow 24,157. 
Horses in 1883 numbered 21,901, of which 16,209 were 
used solely for agricultural purposes. Cattle numbered 
117,790, of which 26,036 were cows and heifers in milk 
or in calf, the fattening of cattle being the chief occupa- 
tion of the Northamptonshire farmer. The favourite stock 
for breeding purposes is the shorthorn, which has now 
almost entirely superseded the longhorn; but the most 
common custom is to buy in Hereford, Scotch, Welsh, and 
Trish cattle in the spring and fatten them off the rich 
pasture with or without artificial food, a few being retained 
and fed up for the Christmas market. In autumn addi- 
tional cattle are bought in to eat the coarse grass off the 
pastures, and these are usually retained during winter. 
Sheep in 1883 numbered 413,075, of which 255,737 were 
one year old and above. "The most common breed on the 
rich pastures is the improved Leicester, which is preferred 
on account of its length of wool; but the Southdown, on 
account of its superior flesh, is also largely kept. 


Aecording to the latest returns the land was divided among 14,665 
proprietors, possessing 592,771 acres, with a gross estimated rental 
of £1,637,370, an average of about £2 15s. 3d per acre. Of the 
owners 10,010, or about 79 per cent., possessed less than one acre 
each ; 33 proprietors possessed between 2000 and 5000 acres, 11 
between 5000 and 10,000, and the following over 10,000 each :— 
Hon. G. W. Fitzwilliam, 18,116 ; duke of Buceleuch, 17,965 ; Earl 
Spencer, 17,031; Lord Overstone, 15,046; and the marquis of 
Exeter, 13,546. 

AManufactures, —The iron industry is of great importance, and, 
though only a small proportion of the metal is smelted in the 
county, the number of furnaces in blast is increasing. The staple 
and the only manufacture of importance is that of boots and shoes, 
which is chiefly carried on iu Northampton and the towns and 
villages in the centre of the county and along the eastern border. 

Railways.—The main lines of the London and North-Western, 
the Great Northern, and the Midland Railways pass through portions 
of the county, and branch lines traverse it in all directions. 

Administration and Population.—In Domesday Northampton 
is mentioned as containing 30 hundreds, but it then included a 
considerable part of Rutlandshire. These divisions were first re- 
duced to 28, and in the reign of Henry IL to 20, their present 
number. The county includes the municipal boroughs of Daventry 
(3859) and Northampton (51,881); the principal part (20,123) of 
the city of Peterborough, whieh was incorporated under the Muni- 
cipal Act in 1874 ; part (1171) of the borough of Stamford, of which 
the greater part is in Lincolnshire ; part (2412) of the borough of 
Banbury, the greater part of which is in Oxfordshire ; the borough 
of Higham-Ferrers (1468); and the urban sanitary distriets of Hard- 
ingstone (4866), Kettering (11,095), Oundle (11,196), and Welling- 
borongh (13,794). Before the Reform Act of 1832 Northampton- 
shire sent nine members to parliament, two for the shire, two each 
for the city of Peterborough and the boroughs of Northampton and 
Brackley, and one for the borough of Higham-Ferrers. By that 
Act the number was fixed at eight, Brackley and Higham -Ferrers 
being disfranchised, while the county was formed into two divisions, 
a northern and a southern, each returning two members. There are 
two courts of quarter-sessions, one for the county and the other for 
the liberty or soke of Peterborough, and nine petty and special 
sessional divisions, exclusive of the liberty of Peterborough. The 
boroughs of Northampton and Stamford have commissions of the 
peace and separate courts of quarter-sessions. The boroughs of 
Daventry and Higham-Ferrers form parts of the petty and special 
sessional divisions of Daventry and Wellinghorough, the county 
justices having concurrent jurisdiction. The county contains 344 
civil parishes, with parts of four others. It is almost entirely in 
the diocese of Peterborough. The population of Northamptonshire 
in 1801 was 131,757, which in 1821 had inereased to 162,483, in 
1871 to 243,891, and in 1881 to 272,555 (185,662 males and 136,893 
females). The number of inhabited houses in 1881 was 57,540, and 
the average number of persons to an acre 0°43. 

History and Antiquities.—The Coritani, who at the time of the 
Roman invasion inhabited Northamptonshire, are supposed to have 
been dependent on the Iceni. Of this period the only remains are 
a few traces of camps and earthworks, the principal being those at 
Borough Hill near Daventry, where some rude pottery of supposed 
British origin has been discovered ; at Arbury Hill near Staverton ; 
and at Roekingham, on the site of the present old castle. Under 
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the Romans Northamptonshire formed part of Flavia Caesariensis. 
lt was crossed by two great Roman roads, the Watling Street and 
the Ermine Street: the former entered the county near Stony 
Stratford and passed by Towcester and Weedon to Lilbourne, where 
it erossed the Avon; the latter crossed over from Castor near 
Peterborough into Lincolnshire. From the large number of remains 
discovered within its limits Northamptonshire would appear to 
have been very extensively oceupied by the Romans. The principal 
Roman stations within its limits were Irchester, on the north side 
of the Nene, where numerous pieces of pottery, coins, and slabs with 
inscriptions have been found ; Castor, the seat of a celebrated Roman 
pottery, the extent of which and the finish of whose workman- 
ship are attested by the tesselated pavements and other relics, as well 
as by the kilns for bricks and earthenware, that have been dug up ; 
Jenaventa, supposed to be Borough Hill, where excavations have 
brought to light traces of very extensive buildings ; Lactodurum, 
supposed to be Towcester, where, however, very few Roman remains 
are now visible ; Isannavatia, probably at Burnt Walls, a large field 
covered with remains of Roman buildings ; and Tripontium, sup- 
posed to be Lilbourne, where there are traces of camps on both sides 
of the river. There were alsoencampments at Arbury Hill, Barrow 
Hill, Castle Dykes, Chesterton, Guilsborough, Hunsborough, Rains- 
horough, Sulgrave, and Wallow Bank, besides numerous small camps 
and posts at other places, especially along thevalley of the Nene, which 
is thickly strewn with tesselated pavements and other remains. 

Northampton formed part of Middle Anglia, and was included in 
the Saxon kingdom of Mercia. In the time of Tostig, and according 
to some at an earlier period, it was attached to Northumberland, and 
formed no part of Mercia. When the Northumbrians in 1065 rebelled 
against Tostig and chose Morkere for their earl they marched 
southwards to Northampton, where they were met by Harold and 
received from him the confirmation of Morkere in the earldom ; but 
the shires of Northampton and Huntingdon were detached from it, 
and bestowed on Siward’s young son Waltheof, who became earl of 
Northampton and Huntingdon. After the Conquest the district 
became, on account of its extensive forest, a favourite resort of the 
kings of England, who oceupied the castles of Northampton and 
Rockingham. During the Civil War Northamptonshire was the 
scene of many skirmishes in addition to the great fight at Naseby, 
while the battle of Edgehill took place on its borders. 

Although Northamptonshire was rich in monastic foundations, 
remains, except of the abbey-church of Peterborough, afterwards 
ihe cathedral, are of small importance, the principal being the 
foundation and parts of the walls of St James's Abbey at Duston 
near Northampton, part of the church of the Cistercian abbey of 
Pipewell near Daventry and of the Cluniae priory at Daventry, 
and the priory church at Ashby. At Geddington, and also at 
Northampton, there is an Eleanor cross in good preservation. For 
the architecture of its churches Northampton holds a place scarcely 
inferior to any other English county. To the Saxon period belong 
the tower of Earls Barton church, which stands on an eminence, 
probably the mound of an old English strong-house ; the tower and 
other portions of Brigstock ; the ground plan and other portions 
of Wittering ; the remarkable tower of Barnaek ; and Brixworth 
church, constructed in part of Roman materials, and supposed to 
include part of a Roman basilica. Of Norman, besides the cathe- 
dral of Peterborough, the finest examples are St Peter’s and St 
Sepulchre’s, Northampton, and the tower of Castor. Higham-Ferrers, 
formerly a collegiate church, Early English and Decorated, is one of 
the most remarkable churches in the county, both on account of 
the beauty of its architecture and the number of monuments and 
brasses it contains. Of the other churches, most of them represent- 
ing more than one style of architecture, Early English, Decorated, 
and Perpendicular, the standard of excellence is generally so high 
that it is impossible to select a few for special notice’ in preference 
to others. 

The last surviving fragments of the enclosing wall of Northampton 
Castle were only demolished in 1878. A gateway at Rockingham, 
and earthworks at Higham-Ferrers and Brackley are worthy of men- 
tion. Some castellated ruins remain of Fotheringhay Castle, which 
was founded soon after the Conquest by Simon de St Liz, was rebuilt 
by Edmund, son of Edward III., and for many years was a favourite 
residence of the princes of the house of York. To it Mary Queen 
of Scots was removed in September 1586, and it was the scene of 
her trial in the October following, and of her execution, 8th February 
1587. "The eurrent statement that the castle was razed by James 
I. after his accession to the English throne is a mistake, but it was 
allowed to go to decay, and its materials were gradually used for 
other buildings. Barnwell Castle, founded by William the Con- 
queror, and an interesting example of the defensive construction of 
the period, is still a fine ruin, whieh includes four of the round 
towers and an imposing gateway. Holdenby Manor House, where 
Sir Christopher Hatton was born, and where Charles I. was staying 
when he was carried away by Cornet Joyce, has been demolished. 
Among the ancient mansion-houses are Castle Ashby, the seat of the 
Comptons, the oldest portion belonging to the reign of Henry VIII. ; 
Althorp, the seat of the Spencers, of various dates ; Drayton House, 
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of the time of Henry VI. ; the vast pile of Burghley House, founded 
by Lord Burghley, but more than once altered and enlarged ; and 
Kirby Mall, built by Sir Christopher Hatton. 

There are histories of Northamptonshire by Norden (written 1610, pub. 1720), 
Bridges (1746, 1791), Baker (vol. i, 1822, 2 parts of vol. ii. 1841), aud Whellan 
(1849, 2d edition 1874), See also Sternberg, The Dialect and Folklore of North- 
amptonshire (1851); Architectural Notices of the Churches in the Archdeaconry of 
Northampton (1848-49); Hudson, Brasses of Northamptonshire (1853); and North, 
Church Bells of Northamptonshire (1878). 


NORTHAMPTON, a municipal and parliamentary borough, 
and the county town of Northamptonshire, is situated on 
the slope and summit of an eminence rising above the 
river Nene, on the main line of the London and North- 
Western Company, on several branch railway lines, and 
on a branch canal connecting it with the Grand Junction 
Canal, 65 miles north-north-west from London. It is 
divided into four nearly equal parts by two main streets, 
each about a mile in length, running north and south 
and east and west, and crossing each other at right angles. 
In the centre of the town there is a very spacious market 
square, with a fine drinking fountain, erected in 1860 on 
the site of the old cross, destroyed by the fire of 1675 
which levelled a great part of the town. The older 
houses are substantially built of stone, the newer ones 
of brick with stone facings. Formerly there were seven 
parish churches, but of these only four now remain, All 
Saints, St Giles’s, St Peters, and St Sepulchre’s. All 
Saints was rebuilt after the fire of 1675, but retains its 
old Decorated Gothic embattled tower, which scarcely 
harmonizes with the style of the modern building, the 
principal feature of which is the fine Ionic portico. The 
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church of St Giles’s was originally a cruciform structure of 
the beginning of the 12th century, but has been greatly 
changed, and, besides a fine Norman doorway, contains 
specimens of Early English, Decorated, and Perpendicular. 
St Peter’s, near the ancient castle, is supposed to be of the 
same date with it, and its intcrior is a fine specimen of 
Norman architecture. St Sepulchre’s, one of the four round 
churches still remaining in England, is supposed to have 
been built by the Knights Templars at the close of the 11th 
century. The Roman Catholic cathedral, in the Gothic 
style, was founded in 1844, and greatly enlarged in 1863. 
Among the educational establishments are a free grammar 
school (1552), a Government school of art (1871), and a blue- 
coat school, in addition to charity, church, and school-board 
schools. The charitable foundations comprise St John's 
Hospital, founded in the 12th century ; St Thomas Hospital, 
founded 1450, in honour of Thomas Becket; the general 
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infirmary (1747), the general lunatic asylum (1837), the 
union workhouse (1837), and the Royal Victoria Dispens- 
ary (1844). Among the public buildings are the town-hall 
in the Gothic style (1864), the county-hall in the Grecian, 
the corn exchange buildings in the Italian, the county jail, 
the borough jail, the barracks, and the theatre. There isa 
fine public promenade, and a racecourse with an area of 
117 acres. A new cattle market was opened in 1873. 
Northampton is unrivalled in England for the manufac- 
ture of boots and shoes. There are also currying works, 
breweries, maltings, iron-foundries, flour and paper mills, 
and brick and tile works. The population of the muni- 
cipal borough (area 1342 acres) in 1801 was 7020, which 
in 1831 had increased to 15,357, in 1851 to 26,658, in 
1871 to 41,168, and in 1881 to 51,881, of whom 25,249 
were males and 26,632 females. The parliamentary 
borough was enlarged in 1868 to 2046 acres, and the 
population in 1871 was 45,080, which in 1881 had in- 
creased to 57,544. 

There is a tradition that Northampton was founded by Belinus, 
a British king, while according to some it is of Roman origin. 
Neither of these suppositions is supported by any tangible evidence. 
In the Saxon Chronicle it is called Hamptune. From 917 to 921 it 
was in possession of the Danes, and in 1010 was nearly wholly de- 
stroyed by Sweyn. After the Norman Conquest it was defended 
by embattled walls, bastion towers, and a strong fortress. North- 
ampton has been more than once the scene of a parliament. The 
priory of St Andrew, founded before the Norman Conquest, was 
rebuilt by Simon de St Liz, and was of very great extent. During 
the Civil War the town was fortified for the Parliament. The 
borough received its charter of incorporation from Henry II., which 
was subsequently extended by the 36 of George III., and this con- 
tinued to be the governing charter until the passing of the Muni- 
cipal Act of 1835, when the government was vested in a mayor, six 
aldermen, and eighteen councillors, the town being divided into 
three wards. Northampton has returned two members to parlia- 
ment since the time of Edward I. 


NORTHAMPTON, a city of the United States, the 
county seat of Hampshire county, Massachusetts, is 
situated on the west side of the Connecticut river, 17 
miles by rail north of Springfield, and is connected with 
Hadley by a bridge 1230 feet long. The village of North- 
ampton lies in rich alluvial meadow-land, about a mile 
from the bank of the river, and with its semi-rural streets 
and venerable trees has the reputation of being one of 
the prettiest villages in New England. Of note among 
its buildings are Smith College (1871; endowment, 
$500,000) for the higher education of women, the free 
publie library (18,000 volumes) and memorial hall, the 
Clarke institution for deaf-mutes (1867; endowment, 
$300,000) on rising ground to the west, and the State 
lunatic asylum (1858; 460 patients). A tramway runs 
3 miles to Florence, a manufacturing village producing 
sewing-machines, silk goods, paper, &c. The population 
of the township was 5278 in 1850, 6788 in 1860, 10,160 
in 1870, and 12,172 in 1880. 


Nonotuck, bought from the Indians in 1653, became the village 
of Northampton in 1654, and was incorporated as a city in 1883. 
Jonathan Edwards was pastor from 1727 to 1750, and David 
Brainerd died under his roof in 1747. "Timothy Dwight, Arthur, 
Benjamin, and Lewis Tappan, and W. D. Whitney were born at 
Northampton. 


NORTHAMPTON, Henry Howarp, EARL or (c. 1539- 
1614), the second son of the earl of Surrey, the poet, born 
about 1539, was restored in blood by the first parliament 
of Elizabeth. He bore a high character for learning, but 
during the greater part of Elizabeth’s reign he remained 
in obscurity, sharing the fortunes of his family. "Towards 
the end of the century he attached himself first to Essex 
and afterwards to Cecil, and took part in the secret cor- 
respondence of the latter with James VI. of Scotland. 
When James became king of England, Lord Henry Howard 
at once sprang into favour. Though a Catholic in princi- 
ple, he was ready to attend the Protestant service to please 
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the king, and it is probable that he was one of the few 
who, in consideration of the services which they were able 
to render, were authorized by the authorities of that 
church to take this course. He was a good flatterer, and 
in 1603 he became a privy councillor. In 1604 he was 
made lord warden of the Cinque Ports and earl of North- 
ampton. In 1608 he became lord privy seal, and in 1612 
one of the commissioners of the treasury. 

In politics he gave his support to the Spanish alliance 
and to the toleration of the Catholics, believing, as was 
said by a Catholic agent, that the restoration of the Catho- 
lic religion in England was the only bulwark against Puri- 
tan democracy. After the signature of the treaty with 
Spain in 1604 he accepted a pension from the king of 
Spain. After Salisbury's death in 1612 he won over Carr, 
who was then earl of Rochester, to his interests by coun- 
tenancing the favourite's intimacy with his great-niece, 
Lady Essex, and by supporting the divorce which made 
a marriage possible between them. Rochester, who soon 
became earl of Somerset, placed himself completely at 
Northampton's service in supporting an alliance with 
Spain. Northampton died in 1614, before the detection 
of the murder of Overbury, which brought about the fall 
of Somerset, and ultimately the exclusion from office of 
the Howard family. 

NORTHAMPTON, SPENCER Compton, EARL or (1601- 
1643), born in 1601, was the son of the Lord Compton 
who obtained a large fortune by his wife, the daughter of 
Sir John Spencer, the rich lord mayor, and who was created 
earl of Northampton in 1618. The young Lord Compton 
accompanied Prince Charles to Spain in 1623. He suc- 
ceeded to the earldom in 1630. Though he sometimes 
appeared at court ceremonies, he preferred a home life. 
In the Civil War he took the king’s side, opposing Lord 
Brook iz Warwickshire in 1642, and taking part in the 
battle of Edgehill. When Banbury was taken he was 
placed in command of the garrison, and was active on the 
Royalist side in Staffordshire and Northamptonshire, as 
well as in his own county of Warwick. On 19th March 
1643 he was dismounted in the fight at Hopton Heath 
near Stafford. His life was offered to him, but he answered 
that “he scorned to take quarter from such base rogues 
and rebels as they were,” and was immediately slain. 

NORTH BIERLEY, an urban sanitary district in the 
West Riding of Yorkshire, England, about 2 miles south 
of Bradford, includes the villages of Bierley Lane, Wibsey, 
and Low Moor, and other smaller hamlets. There are 
extensive collieries in the district as well as blast and 
puddling furnaces and rolling-mills, the ironworks at Low 
Moor employing between 3000 and 4000 persons. The 
church of the Holy Trinity at Low Moor was erected in 
1606 in the Early English style, but has undergone restora- 
tion. The manor of North Bierley originally belonged to 
the Swillingtons of Swillington, who were strong adherents 
of the house of Lancaster. The population of the urban 
sanitary district (area 4309 acres) in 1871 was 18,616, 
and in 1881 it was 20,935; that of the township of 
North Bierley (area 3342 acres) in the same years was 
14,433 and 15,620. 


NORTH CAROLINA, one of the original thirteen States Plate 
that formed the American Union, is situated on the Atlantic XVUL 


scaboard between 33° 50’ and 36° 33’ N. lat. and between 
75° 27’ and 84° 20’ W. long. It stretches 500 miles east 
and west across the entire breadth of the Atlantic slope of 
the Appalachians in a long narrow rudely triangular belt, 
its western extremity, less than 20 miles wide, resting on 
the highest plateau and summits of that continental system 
of mountains, while its eastern end spreads out to a breadth 
of 200 miles in a low, level, and gently undulating plain 
on the Atlantic coast, with a curving shore-line of more 
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than 300 miles. Its area is 52,286 square miles, of which 
3620 are covered by water. 

Physical Features.—The western section is a rugged 
mountainous plateau ; it forms a narrow, irregular, much 
indented trough, lying between the bifurcating chains of 
the western and dominant arm of the southern prolonga- 
tion of the Appalachians, —the Smoky Mountains and the 
Blue Ridge, —the former being the western boundary of the 
State. The length of this plateau from north-cast to south- 
west is more than 200 miles, its breadth 15 to 50 miles, 
and its area nearly 6000 square miles. The Smoky chain 
has a general elevation of from 5000 to 6000 feet, rising 
in many summits to 6500 fcet and upwards, but is broken 
down by half a dozen deep water-gaps or cañons to the 
level of 2000 and even 1200 feet. The Blue Ridge, which 
constitutes the eastern boundary of the plateau, is a very 
sinuous and angular and straggling mountain chain, with 
a general elevation of from 3000 to 4000 feet and upwards, 
a few of its higher summits, about midway in the State, 
reaching nearly 6000 feet. 

These two bounding chains are connected by many north 
and south cross-chains, of equal elevation with themselves, 
or greater, and separated by deep valleys. On one of these 
cross-chains, called the Black Mountains, is Mitchell ’s Peak, 
the highest point east of the Mississippi, its altitude being 
6688 feet (400 feet above Mount Washington in New 
Hampshire) The cross-valleys or river-basins have an 
altitude of from 2000 to 3000 feet, with smaller benches 
and marginal plateaus of from 3500 to 4000 feet. Scen 
from the east or Atlantic side, the Blue Ridge appears as 
a steep, ragged, and broken escarpment, springing suddenly 
2000 to 3000 feet above the Piedmont plateau at its base. 
This plateau has along its western margin an altitude of 
1200 to 1500 feet above sea-level, and is mountainous, 
with high and precipitous spurs projected eastward and 
southward from the Blue Ridge. A few of these extend 
in irregular straggling ranges all across the breadth of the 
Piedmont section, which is 60 to 75 miles wide, and carries 
an elevation of 1000 feet to its eastern margin. 

This middle region of the State is a country of hills and 
valleys and rolling uplands, its prominent topographical 
features being a succession of broad-backed swells with 
eastward or south-eastward trends, constituting the water- 
sheds between a number of large rivers, which take their 
rise in the Piedmont or on the flanks of the Blue Ridge, 
and reach the Atlantic through a system of wide valleys, 
300 to 500 feet below the intervening divides. The 
area of this region is about 20,000 square miles ; its alti- 
tude, descending gradually from 1000 to about 200 feet, 
averages about 650 fcet. Eastward, to the sea, lies a great 
champaign, 100 to 120 miles wide, and 20,000 square miles 
in area, The surface is generally quite level, but in places 
undulating and hilly towards the western border, especially 
near the larger rivers. Towards the coast it is diversified 
by numerous and extensive sounds, bays, rivers, lakes, 
marshes, swamps, and islands, the whole surface for 50 
miles inland from Hatteras and the eastern shore being 
less than 20 feet above sea-level. The sea is walled off 
from this low-lying territory by a long linear chain of sand- 
islands or dunes, ranging from 75 to 100 feet and upwards 
in height, and separated in half a score places by inlets 
which connect the sounds with the ocean. 

Rivers and Drainage.—The features above described give 
the main outlines of the drainage system, the Blue Ridge 
being obviously the chief factor. The streams which nse 
east of that chain empty into the Atlantic, either directly 
through the territory of this State or by crossing also that 
of South Carolina; those which rise west of it seck the 
Mississippi and the Gulf of Mexico, partly by way of the 
Tennessee, many of whose chief affluents have cut their 
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way in a north-westerly course across the mountain plateau 
and through the Smoky range, and partly by way of the 
Ohio, leaving the plateau in a north-easterly direction and 
reaching that river by the Kanawha through Virginia. 
Several of the most considerable rivers take their rise in 
the midland region. The numerous rivers of the eastern 
section, as they approach the sounds and the sea, broaden 
into bays of 2, 3, and 5 miles width, through which the 
movement of the tide is felt to a distance of 50 and 60 
miles inland, and many of them are navigable for more 
than à hundred miles to the lower falls near the western 
border of the alluvial region. 

Climate. —]In climate North Carolina resembles France 
and Italy. The position of the eastern end on the Atlantic 
and its projection southward beyond the parallel of 34^, 
together with the near approach of the Gulf Stream, give 
this part of the State a sub-tropical climate, its isotherm 
(66^) being that of the southern half of the Gulf States 
and of Nicolosi in Sicily, while the great elevation and 
inland recession of the western section bring its climate 
to that of the cold temperate zone, the isotherm for the 
higher plateaus (51^) being that of New England and Upper 
Canada. The average annual mean temperature of the 
State is 59"; for the eastern region it is 61°, for the middle 
58', and for the mountainous region 527. The summer 
temperature is, for the State 77', and for the several 
regions respectively 79°, 77°, 70°; and the winter temper- 
ature, 43° for the State, and for the regions named 46°, 
44°, 38°. During a recent winter of unusual severity the 
thermometer several times indicated 30° and 40° below 
zcro in Michigan and New England, while in North 
Carolina 10° above zero was reached but once. The aver- 
age of the minimum temperature for the State is 15°, for 
the middle region 13°, and for the west 8°; a record of 
10° is rarely made east of the Blue Ridge, or of 0° west 
of it. The mean annual rainfall is nearly double that of 
England and France, the average for the State being 52 
inches, and for the east, middle, and west respectively 60, 
45, 58 inches. This precipitation is distributed nearly 
uniformly through the different seasons, with a slight pre- 
ponderance in the amount of summer rain and a corre- 
spondingly less quantity in the autumn. Notwithstanding 
this large amount of rainfall, the tables of humidity show 
that the climate is as dry as that of France; and the 
cultivation of the vine, cotton, silk, &c., furnishes the 
strongest practical proof of the fact. The prevalent winds 
are westerly, south-west winds being more common in the 
east, north-west winds in the middle, and west winds in 
the mountain region. The rain-bearing winds are mostly 
from the west and south-west, but the winter rains often 
come from the north-east. Situated westward of the track 
of the Atlantic cyclones, and sheltered by high mountains 
and by distance from the western tornado, the State enjoys 
almost complete immunity from these destructive visita- 
tions. "The climate is favourable to human health, except 
in limited malarial tracts in the lowlands on some of the 
rivers. The death-rate for this State is less than the aver- 
age for the United States, and one of the two areas where 
consumption is unknown is found here. 

Geology.—The geological structure of the State is very 
simple; the formations are arranged quite regularly in 
zones parallel to the Appalachian axis and the Atlantic 
coast, and belong almost entirely to two horizons, the 
Archean (or Azoic) and the Tertiary. The rocks of the 
several subdivisions of the former, the Laurentian, Montal- 
ban, Huronian, &c., occupy the western and middle regions 
and succeed each other in broad terranes, consisting of 
granites, gneisses, and schists, separated by narrow belts of 
quartzites, limestones, sandstones, and slates. The dip of 
these rocks is almost uniformly eastward and generally at a 
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high angle. Across the middle of the State lies an exten- 
sive zone, 20 to 40 miles wide, of the Archian slates, 
with a predominance of chlorite and felsite slates, schists, 
clay slates, and shales, with steep westerly dips. This is 
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succeeded in the region of Raleigh by another terrane of 
gneisses and schists about 20 miles wide, inclined eastward 
at high angles and disappearing southward and eastward 
under the Tertiary formation, and giving place in turn, 
farther eastward, to an equal breadth of slates and felsites, 
(with occasional bosses of granite), which are only seen 
where they have been uncovered in the beds and bluffs 
of the larger rivers. The whole eastern region is mantled 
over with a thin covering of Tertiary rocks. These consist 
of sands, gravels, and clays, and of shingle beds and earths 
rudely stratified, towards the western border. The thick- 
ness of this formation ranges from a few feet to 95 and 
50 feet, occasionally reaching 100 and 200 feet. Through- 
out the eastern and larger part of the division, in the 
ravines and in the beds and banks of the streams, are 
numerous outcrops of Middle Tertiary marls, Lower Ter- 
tiary shell-limestones, and coarse chalk beds. And in the 
southern half of this section, in the river beds and near 
the water-line of their banks, the Cretaceous formation 
appears in beds of half-compacted greensand, occasionally 
filled with shells. Overlying the Tertiary are sporadic 
patches of Quaternary clays, gravels, and shingle beds, the 
latter chiefly near the great channel ways of the rivers, 
where they sometimes reach a thickness of 30 and 50 feet. 
The Mesozoic formation is represented by two long narrow 
trough-like terranes of Triassic sandstones, conglomerates, 
clay slates, and shales, with bituminous coal. One of 
these, 5 to 6 miles wide with a sonth-casterly dip of 10° 
to 20°, enters the State from South Carolina a few miles 
west of the Pedee river and, passing within 10 miles (west) 
of Raleigh, disappears within 15 miles of the Virginia 
line; the other, about 40 miles long and 2 to 4 miles wide, 
lies along the valley of the Dan river, nearly east and 
west in direction and near the Virginia line. These beds 
have a north-westerly dip of 30° to 70°. The rocks of these 
two belts have a thickness of several thousand feet and 
are evidently the remnant fringes of a broad, flat anticlinal 
which has suffered extensive erosion. These two outcrops 
converge in thedirection of the Richmond coal-beds, and were 
no doubt once continuous with them and with the Mesozoic 
of New Jersey and Connecticut. The former of these belts 
carries a 6-foot seam of bituminous, the other a 3-foot seam 
of semi-bituminous coal. Both are of good quality, but 
have been little worked. The Paleozoic rocks are entirely 
wanting, and the Primordial cross the State line from Ten- 
nessee only in a few places along the Smoky Mountains. 
Minerals.—In consequence of the wide distribution of 
the older rocks there is a notable abundance and variety 
of minerals. More than 180 species have been discovered, 
some of great rarity; and one of them has recently 
yielded to science two new metallic chemical elements. 
Nearly a score different species of gems have been found, 
including the diamond, ruby, sapphire, emerald, beryl, 
lazulite, amethyst, garnet, agate, and zircon. There occur 
also many minerals having special applications in the use- 
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ful arts, viz., mica, corundum, asbestos, baryte, chromic 
iron, garnet, zircon, kaolin, black oxide of manganese, tale, 
pyrophyllite, &c. Mica is found in large veins or dykes 
in all the terranes of Montalban gneisses, but the most 
extensive and valuable mines are found in the mountain 
region, where workable veins are numerous and extensive 
and the sheets of mica of unusual size and excellence. 
Corundum is about as widely distributed as mica, and 
occurs in the same series of rocks, as well as in some of the 
slate belts. The chief sources of supply of both corun- 
dum and mica for the arts, in the United States and in 
Europe, are the deposits of the mountains of this State. In 
this region are also numerous beds of white and variously- 
coloured marbles. Building stones of every variety are 
found in nearly all the sections, and whetstone, millstone, 
and grindstone grits, as well as potter's clay and fire- 
clay ; and in the seaboard section are immense beds of 
peat. Iron, copper, and gold ores are coextensive with 
the outcrops of the metamorphic rocks. Several parallel 
ranges of magnetic and hematite iron-ore beds cross the 
State in a north-east direction, in both the middle and the 
mountain regions. These ores are of a high grade and 
are in great demand at the Bessemer furnaces in Pennsyl- 
vania and elsewhere. Beds of limonite are numerous and 
extensive in all parts of the State. Blackband ore is 
associated with the coal, and spathic ore occurs as the 
gangue of several copper and gold mines in the middle 
region. Iron for domestic consumption has been manu- 
factured for a hundred years in the middle region and half 
as long in the other sections. Gold occurs in both placers 
and veins from Halifax county on the upper margin of 
the eastern champaign, within 110 miles of the sea-coast, 
through all the intermediate sections to Cherokee county 
in the extreme south-west. The more extensive and pro- 
ductive deposits are found in the midland region in the 
southern half of the great slate belt, and in the central 
part of the Piedmont region among the foot hills and 
spurs of the mountains. These placers consist of coarse 
shingle in the beds of the streams and the bordering level 
bottoms ; climbing the slopes and benches of the hills 
adjacent, they pass insensibly from half-stratified shingle, 
gravel, and sand beds into unstratified earths with mingled 
fragments of stone. These deposits cover several hundred 
square miles of territory, and are of Quaternary or more 
recent age. Compared with those of California, they are 
of very slight thickness, generally not above 5 or 10 to 20 
feet, and only occasionally reaching 40 and 50 feet. The 
most important and valuable vein mines are also found in 
the midland region. One of these, the Gold Hill mine 
near Salisbury, has been wrought to a depth of 750 feet, 
and its total produce exceeds two million dollars of bullion. 
In the same section are several noted silver mines,— 
Silver Hill, Silver Valley, and others. Many of the gold 
veins of the midland region carry also copper ores, and 
there are numerous copper veins in various parts of the 
middle and western regions. The more common ore is chal- 
copyrite, but there are also important lodes of grey copper. 


Soils.—The soils of the eastern region are transported sands, 
gravels, and elays, of Tertiary and Quaternary origin, the assorted 
detritus of the abraded hills of the metamorphie rocks in the midland 
eountry to the westward. The upland soils of the region (the com- 
mon characteristic cotton soils) are generally sands and loams of 
moderate fertility, with here and there considerable areas in long 
narrow ridges or oval patches called pine barrens, that are very sandy 
andsterile. Between these, on the benches and lower levels, stretch 
wide and fertile allnvial tracts, especially along the borders of the 
streams and the shores of the sounds and bays. On the flattish 
swells between the lower reaches of the great bay-like rivers and 
around the margins of the lakes, as well as along the borders of 
many of the creeks, are extensive traets of swampy lands with a 
black peaty soil of great depth and inexhaustible fertility. These 
soils resemble those of the prairies of the north-western States, but 
contain a larger percentage of organic matter, and are more produe- 
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tive and more durable, producing 50 to 60 bushels of corn (maize) 
to the acre for a hundred years in succession without rotation and 
withont manure. In the middle and western regions of the State 
the soils are of every variety of texture and composition and of 
every grade of E They may be generally described as clayey, 
sandy, and gravelly loams ; but there is a considerable proportion 
of clay soils, not only in the alluvions of the numerous creek and 
river bottoms, which are commonly of this description, but on the 
uplandsas well; these are the more productive and durable. There 
are no prairie lands in the State, and the highest and ruggedest 
mountains are covered with soil and forests to their summits. 

Forests. — The whole area of the State was originally forest-covered, 
and about two-thirds of it is still in the primitive condition, except 
that the woods are much denser in consequence of the cessation of 
the annnal burnings by which the Indians kept down the brush 
aud preserved them in an open park-like condition. The great 
variety of soils, together with the wide range of climate, gives rise 
to a remarkably rich and varied flora. While the higher mountains 
of the western section are covered with forests of spruces and 
firs and other trees common to Canada and the lake States, the 
seaboard section borrows from the Gulf States their live oak and 
long-leaf pine, their magnolias and palmettos. Of twenty-two 
species of oak found in the United States east of the Rocky 
Mountains, nineteen occur here ; of eight pines, all are found in 
one section or another; of five maples, all; of nine hickories, six ; of 
seven magnolias, all; of five birches, three; and soon. And nearly 
every one of the twenty kinds of timber used in New York ship- 
yards is found here. There are three well-marked and broadly- 
distinguished forest regions in the State, corresponding to the three 
geographical divisions. Pines, chiefly the species australis and teda, 
constitute the characteristic feature of the eastern forests, giving 
place in the lower swampy tracts, especially in the seaboard section, 
to the cypress and juniper. Oaks predominate in the middle and 
western regions, but the mountain forests contain oak, chestnut, 
hemlock, and white pine. The oaks, however, are also found in 
some of their species as a subordinate constituent of the forests 
thronghout the eastern region, and several species of pine (chiefly 
P. mitis) are frequently mingled with the oaks to the western ex- 
tremity of the State. The chestnut (Castanea vesca) is very abun- 
dant, and, reaching a diameter of 8 to 10 feet and a height of 80 
and 100 feet, often constitntes extensive forests throughout the 
mountains, The poplar (Liriodendron tulipifera) is found in all 
the sections, but is most abundant in the western, where it equals 
the chestnut in dimensions. Hickories are distributed throughout 
the State wherever the soil is above average quality. This timber 
exceeds all the others in weight and strength. The total number 
of species of trees found in the State is 112, and there are just 
twice as many of shrubs, many of them 20 feet aud upwards in 
height, which together give these forests everywhere an aspect of 
wonderful richness and variety, ‘‘ comparing favourably with almost 
any portion of the tropics.” ? Among the trees are many valuable 
and popular cabinet woods, such as the walnut, holly, cherry, ash, 
cedar, birds-eye-maple, sycamore, &c. These forests are rapidly 
increasing in value as those of the northern States disappear and 
as the demand for timber increases. 

Population.—In 1790, at the first United States census, the 
population was 390,000. In 1860, the year before the beginning 
of the Civil War, it had risen to 992,622, of whom 361,522 were 
coloured. In 1870 it was 1,071,361, an increase during this decade 
of less than 8 per cent. In 1880 it was 1,399,750 (531,277 coloured, 
and 1230 Indians) The foreign-born population numbered but 
3742. The increase during the ten years 1870-80 was 3076 per cent.; 
the number of persons to the square mile was 29. The people of this 
State are among the most rural in the United States. The largest 
city does not contain 20,000 people, and only four exceed 4000, 
viz, Wilmington, 17,350 ; Raleigh, 9265 ; Charlotte, 7094; New 
Berne, 6443. 

Industries. — Agricultural pursuits engage three-fourths of the in- 
habitants, cotton and rice being staple products of the east, and 
hay, livestock, buekwheat, and other north-temperate zone products, 
of the mountain region ; in one section or another may be found 
every agricultural product grown between the great lakes and the 
Gulf, except the orange. Indian corn oceupies the largest acreage, 
and this and the other cereals are common to all sections. Cotton 
is raised in two-thirds of the connties. It is the chief market crop 
of the eastern and of the southern half of the middle region. The 
limit of cotton culture has extended northward 20 to 50 miles in 
the last fifteen years, and the produce has increased nearly threefold. 
In the northern half of the middle and Piedmont districts tobacco 
replaces cotton as the market crop. Within ten years its culture 
has extended into a large portion of the mountain region. "The 
northern tier of counties, next to the Virginia border, is known as 
the Bright Tobacco Belt, —the larger part of the yellow or gold-leaf 
tobacco of commerce being produced in this narrow zone. This crop 
has also largely increased in the last ten years. The cultivation 


1 See Dr Cooper, in “‘ Forests and Forest Trees of North America,” Smith- 
sonian Report, 1858. 
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of the vine is also increasing in all sections of the State. Accord- 
ing to Humboldt’s thermal criteria the whole State lies within the 
zone most favourable to this industry. His conclusions are con- 
firmed by experience in every part of the State, and by the fact that 
several of the most popular grapes have originated here, such as the 
Catawba, Isabella, and Scuppernong. 

The following table gives the principal crops and their relative 
amounts at the two last enumerations :— 


A 1810. 1880. 
TOAN OTN eero o vvv 18,454,215 28,019,839 bushels. 
E e dso te eO 2,859,879 3,207,903 ap 
Oats .. 3,220,105 8,985,008, 
DP Le S ees 352,006 285.160 
Potatoes, Irish...... 738,803 TRT y 
"Lo we 3,071,840 4,916,148 — ,, 
RICE else ens winrere sec aere 2,059,281 5,609,191 ponnds. 
EIS CCONE C CL ss oed eee OUS 11,150,087 20,986,213  ,, 
Cotton á : . 144,935 389,598 bales. 


The total number of farms in 1880 was 157,609 ; the average size 
142 acres. 

Mining and other Industries. —These, although of very subordinate 
interest, have long given occupation to a small portion of the popu- 
lation. Gold was first discovered in 1819, and between that date 
and 1850 hundreds of gold and copper mines were opened in the 
middle and western sections, and many thousands of the population 
were occupied in these industries. The total product of the gold 
mines between those dates is estimated at about $10,000,000. In 
the last few years mining industries have received a new impulse. 
Iron ores are mined on a considerable scale for export, many new 
gold and copper mines have been opened, and the amonnt of the 
output of the various mining industries is increasing very notably. 
Mica mining began fifteen years ago in the mountain region, and 
has grown to considerable importance, much the larger part of this 
material found in commerce being produced here. The annual yield 
is about 40,000 1b, and is continually increasing. 

The fisheries of the eastern rivers and scunds are large and profit- 
able, and give employment to several thousand people. And in this 
region the getting of lumber, both in the pine forests and in the 
cypress and juniper swamps, has been an important source of profit 
since its first settlement. 

The manufactures of North Carolina occupy a very subordinate 
place, and are mainly domestic and auxiliary to the one dominant 
agricultural interest. The value of the total annual output, as given 
by the census of 1880, is $20,095,037. Of this sum $2,554,482 is 
derived from the manufacture of cotton goods, $2,215,154 from that 
of tobacco, $1,758,488 from turpentine and tar. 

Railroads and Waterways. —In ten years the number of miles of 
railroad has been nearly doubled and is now within a few score miles 
of 2000. "There are 1000 miles of waterways open to steamboat 
navigation, including rivers, bays, sounds, and canals, forming a 
nexus of lines of communication extending over the whole eastern 
and seaboard region and connecting with the various ports along 
the coast from Wilmington to Norfolk in Virginia. 

Government, Taxes, Education.—The executive power is vested 
in a governor, licutenant-governor, secretary of state, auditor, trea- 
surer, superintendent of public instruction, and attorney-general, 
who are elected by ballot and hold office four years. The legisla- 
tive power is vested in a general assembly, which consists of a senate 
of 50 members and a house of representatives of 120 members, who 
are elected for two years and hold biennial sessions. The judicial 
power is vested in a supreme court, superior courts, and courts of 
justices of the peace. The supreme court consists of a chief justice 
and two associate justices. The State is divided into nine judicial 
districts, and there is one superior court judge to each. The judges 
of the supreme and superior courts are elected by popular vote for a 
term of eight years. The justices of the peace, who administer the 
law in the counties, are appointed by the legislature. A capitation 
tax, which may not exceed $2, is levied for the support of a systein of 
education. Other State taxes are levied ad valorem, and amount 
at present to 25 cents on each $100 worth of property, and this on 
a very low valuation. The public debt is $5,706,616. The total 
assessed valuation of property is $156,100,202 ; the real value is 
about $300,000,000. A system of publie schools is established by 
law and supported by funds derived from State taxes, and. inereased | 
by county and municipal levies. The schools are required to be 
kept open four months in the year. The receipts of the school fund 
for 1880 were $553,464. 

History. —The coast of North Carolina was the scene of the first 
effort of the English to colonize America. In the years 1585 to 
1587 Sir Walter Raleigh despatched hither five fleets in succession, 
and planted three small colonies, which disappeared one after the 
other and left no trace. In consequence of these failures, due in 
large measure to the peculiar conformation of this difficult coast 
and the want of good harbourage, the next expedition, twenty years 
later, was directed to strike the coast farther north, about the 
mouth of the James river, where the first permanent settlement was 
effected ; and no further attempt at direct colonization from Europe 
was made for three quarters of a century. Thus, instead of being 
the first of the American colonies in point of time, the colony of 
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Carolina came very near being the last. The southern bound- 
ary of the colony of Virginia was the parallel of 36° 30' N. lat., 
although the whole continent was still called by that name, and all 
the country south of this limit to the Gulf was granted by Charles 
II. in 1663 and 1665 to a company of English noblemen styled the 
lords proprietors, with full powers of colonization and government. 
In this territory, called Carolina in compliment to the royal grantor, 
the colony of Carolina was planted by them under a new form of 
colonial government called the proprietary government, consist- 
ing of à governor appointed by themselves, a legislative assembly 
eleeted by the freeholders, and a council of twelve, six appointed 
by the governor and six by the assembly,  Colonists were eagerly 
solicited for the new ‘‘ plantations" by liberal grants of lands, and 
by a guarantee of full religious liberty and of exemption from taxa- 
tion except with the consent of the legislature. These favourable 
terms were so much in contrast with the state of things in some of 
the other colonies, especially in Virginia, where tithes were rigor- 
ously exacted for the support of the Established Church, dissent 
punished as a crime, and laws enacted which allowed only the 
alternatives of conformity or enforced exile, that the new colony soon 
received a large accession of Quakers and other Dissenters. In 1669 
the first legislative assembly met, and a new aud remarkably liberal 
government was successfully organized. The next year an attempt 
was made to introduce a new system of government and form of 
social order called the Fundamental Constitutions, drawn up by the 
celebrated philosopher John Locke at the request of the lords pro- 
prietors ; but this and several subsequent attempts were so stoutly 
resisted by the colonists that the absurd and tyrannous scheme was 
formally abandoned in 1693. And so strong wasthe spirit of liberty 
that one of the lords proprietors who had been sent over as governor 
was deposed and exiled for extortion, and another governor with 
his council was imprisoned for misgovernment and infringement of 
the guaranteed rights of the colony, a new governor and legislature 
elected, and the government carried on for two years by the colonists 
themselves. In 1729 the proprietary was replaced by the royal 
authority, the form of government remaining unchanged. At this 
date also the territory of Carolina was formally divided into the two 
colonies of North and South Carolina. The population at this time, 
estimated at 13,000, was mostly limited to the seaboard region, 
within 50 miles of the coast. Ten years later a great tide of emigra- 
tion set in upon the interior and midland country, both from the 
older settlements to the north, especially from Virginia and Pennsyl- 
vania, and from the British Islands and the continent of Europe ; so 
that in less than forty years the population wanted little of 300,000, 
and at the beginning of the revolution of 1776 a continuous chain 
of settlements extended from the sea-coast to the mountains. The 
new-eomers were generally of the best class of immigrants, Scotch, 
Scotch-Irish, English, Swiss, Germans, and Dutch. They were 
Presbyterians, Moravians, Lutherans, Huguenots, and Quakers. 
Devoted to liberty and impatient of tyranny and of privilege, these 
people were attracted to the colony not alone or chiefly by the fame 
of its broad and fertile ** mesopotamias " and its salubrious climate, 
but above all else by the liberal and popular form of its govern- 
ment, especially by its freedom of religion. When attempts were 
made, as they frequently were, in violation of guaranteed rights, to 
establish the English Church and collect church rates, they were 
everywhere met with stubborn and not always passive resistance. 
The execution of the famous Stamp Act in 1766 was forcibly re- 
sisted, and the royal vessel bringing the obnoxious papers was not 
even allowed to enter port. Extortion practiscd by the officers of 
the crown in some of the interior counties led to repeated remon- 
strances and appeals for redress to the governor and afterwards to 
parliament, and finally ended in 1771 in insurrection and open 
war. The controversy culminated in the battle of Alamance, in 
which the recusants were defeated by Governor Tryon. And thus, 
in one way and another, a spirit of suspicion or resentment, of irri- 


tation or open hostility, was constantly kept alive in the colony. | 


This spirit found expression in the famous Mecklenburg resolu- 
tions adopted by the Scotch-Irish settlers about Charlotte in May 
1775, in which “all laws and cominissions by authority of king and 
parliament" are declared to be annulled and vacated, and a new 
government was organized for the county recognizing only the 
authority of the provincial congress. Thus North Carolina was 
fully ripe for measures of open and combined resistance when move- 
ments were begun towards a union of the colonies for this purpose, 
and was the first of all the colonies to instruct its delegates to the 
continental congress to vote for formal independence of the British 
crown. Early in 1776 the militia of the colony met and defeated 
on the lower Cape Fear river a body of 1500 British troops under 
skilful officers, direeted by the royal governor and supported 
by a British fleet of thirty sail off the port of Wilmington. The 
colony furnished its full quota of troops to the continental armies 
north and south, and lost most heavily in the fall of Charleston. 
But beyond this, situated far from the seat of war and weakened by 
the pressure of several recent settlements of adherents of the British 
crown, the colony did not bear a conspicuous part in the revolution 
until in the later campaigns, during the closing years of the war, its 
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territory became the theatre of the conflict. The defeat and capture 
of an important detachment of Cornwallis’s army under Fergnson 
at King’s Mountain in 1780 by a sudden gathering of untrained 
backwoodsmen and hunters, chiefly from the mountain settlements, 
checked the victorious march of the British ; and a similar volunteer 
gathering of her yeomanry from all the surrounding region at the 
battle of Guilford Court House in 1781 contributed largely to give 
the victory of Cornwallis the character of a defeat, and forced his 
specdy retreat to the coast and ultimately to Yorktown for the final 
catastrophe. 

On the formation of the Federal Union, North Carolina, having 
had abundant and long experience of usurpation and misgovern- 
ment, did not make haste to enter the new compact, but moved 
with slow and cautious steps, and was one of the last of the colonies 
to adopt the constitution. At the breaking out of the war between 
the States in 1861, North Carolina, strongly averse to secession, 
sought by every means to avert the conflict, remaining unmoved 
after all the surrounding States had seceded, and was forced into 
the struggle last of all the Southern States, and when there remained 
only the alternative of a choice of sides. Being near the seat of 
war and yet for the most part outside of it, the State contributed 
more largely to the commissary supplies of the Confederacy, and also 
sent into the field a larger number of troops and lost more men in 
battle than any other State, her soldiers having a conspicuous share 
in all the great battles from Bull Run to Petersburg. Since the 
close of the war, which left her utterly bankrupt, North Carolina 
has entered on a career of prosperity unexampled in her previous 
history. Population has increased far more rapidly than at any 
previous period, the number of miles of railroad has been doubled, 
the area of:land under cultivation cnlarged, agriculture improved 
in its methods and results, and industries diversified to an extent 
and with a rapidity never known before. OVECIRKY 

NORTHCOTE, James (1746-1831), historical and por- 
trait painter, was born at Plymouth on the 22d October 
1746. "Though he early showed an inclination for art, his 
father, à poor watchmaker of the town, insisted that he 
should be bound with himself for an apprenticeship of 
seven years. During his spare hours the boy was dili- 
gent with brush and pencil, and on the expiry of the term, 
in 1769, he started as a portrait painter. Four years 
later he went to London, and was admitted as a pupil into 
the studio and house of Reynolds, who had been the object 
of his warmest admiration from early boyhood. At the 
same time he studied from the round and the life in the 
Academy schools, making, it would seem, rather slow pro- 
gress in the technical processes of art. In 1775 he left 
Reynolds, and about two years later, having acquired the 
requisite funds by portrait-painting in Devonshire, he 
set out for Italy. There he remained for three years, study- 
ing the portraits of Titian, looking, as he tells us, twice 
at Michelangelo for every time he looked at Raphael, and 
forming the resolution that in the future he would paint 
portraits for bread and historical subjects for fame. On 
his return to England he revisited his native county, and 
then settled in London, where Opie and Fuseli were his 
rivals. He was elected associate of the Academy in 1786, 
and full academician in the following spring. The Young 
Princes murdered in the Tower, his first important histori- 
cal work, dates from 1786, and it was followed by the 
Burial of the Princes in the Tower, both paintings, along 
with seven others, being executed for the Shakespeare 
gallery of Alderman Boydell. The Death of Wat Tyler, 
now in the Guildhall, was exhibited in 1787 ; and shortly 
afterwards Northcote began a set of ten subjects, entitled 
the Modest Girl and the Wanton, which were completed 
and engraved in 1796. They were suggested by the 
Pamela of Richardson and the Idle and Industrious 
Apprentices of Hogarth,—a painter for whom Northcote 
professed little admiration. The series was popular at the 
time, but neither in truth of dramatic conception nor in 
technical qualities does it approach the parallel works of 
the older master. Among the productions of Northcote’s 
later years are the Entombment and the Agony in the 
Garden, besides many portraits, and several animal sub- 
jects, like the Leopards, the Dog and Heron, and the 
Lion, which were more successful than the artist’s efforts 


: NOR-—NOR 


in the higher departments of art, as was indicated by 
Fuseli's caustic remark on examining the Angel opposing 
Balaam—“ Northcote, you are an angel at an ass, but an 
ass at an angel.” The works of the artist number about 
two thousand. By unwearied diligence, combined with 
extreme frugality, he was enabled to accumulate, before 
his death on 13th July 1831, a fortune of £40,000. 

His works possess a certain dignity, and they tell their story 
clearly ; but they are marred by defective drawing and dull colour- 
ing, and by the gross anachronisms and inconsistencies in costume 
common to the historical painters of the period. Northcote was 
emulous of fame as an author, and his first essays in literature were 
contributions to The Artist, edited by Mr Prince Hoare. In 1813 
he embodied his recollections of his old master in a Life of Reynolds. 
His Fables—the first series published in 1828, the second posthu- 
mously in 1833— were illustrated with woodcuts by Harvey from 
Northcote’s own designs. In the production of his Life of Titian, 
his last work, which appeared in 1830, he was assisted by William 
Hazlitt, who previously, in 1826, had given to the public in the 
New Monthly Magazine his recollections of Northcote’s pungent and 
cynical ‘‘ conversations,” the bitter personalities of which caused 
much trouble to the painter and his friends. 


NORTHFLEET, a village and urban sanitary district 
in the county of Kent, forming part of the parliamentary 
borough of Gravesend, is situated on the Thames and the 
North Kent Railway, 20 miles east of London and 2 west 
of Gravesend. The church of St Botolph, chiefly in the 
Later Decorated style, dates from the middle of the 13th 
century ; but the nave is of later date, and the old tower, 
having fallen down, was rebuilt in 1628. The church con- 
tains a brass of the 14th century and other interesting 
monuments. The nave and chancel have undergone 
modern restoration. Huggens College, with residences 
for forty decayed gentry, was established in 1847. A 
factory club for the use of those engaged in the chemical 
works was opened in 1878. Besides chemical manufac- 
tures there are chalk, lime, cement, and brick works, and 
a large shipbuilding yard. Rosherville pleasure-gardens 
are in the neighbourhood. The population of the urban 
sanitary district (3934 acres) in 1871 was 6515 and in 
1881 it was 8790. 

NORTH SEA. The North Sea or German Ocean lies 
between Great Britain and the continent of Europe. It 
communicates with the North Atlantic by the Straits of 
Dover in the south, and by the Pentland Firth and the 
various openings between the Orkney and Shetland 
Islands in the north. Between the Shetlands and Nor- 
way it passes by a wide opening into the sub-polar basin, 
now generally known as the NonwEGIAN SEA (¢.v.), of 
which indeed it may be regarded as a southern extension. 
It has communication with the Baltic by the Skagerrack 
and the Cattegat. The shores of the North Sea have from 
the earliest times been inhabited by brave and hardy races 
of men famous for their maritime exploits; and at the 
present day it is surrounded by many of the most prosper- 
ous and enterprising commercial nations, and is, in conse- 
quence, one of the most important highways of the world. 
Its fisheries give employment to thousands of persons, and 
are the most valuable that exist. Lighthouses are situated 
on nearly every available point where they are required, 
and there are numerous light-ships along the coasts. 

The North Sea lies between the parallels of 51° and 61° 
N. lat. and 2° 30' W. and 8° E. long., its greatest length 
being about 600 miles, its breadth (from St Abb's Head 
to the shores of Denmark) 360 miles, and its area about 
140,000 square miles. It may be said to be without 
islands if we except the Orkneys, the Shetlands, and those 
islands which are situated along the coasts. Its coasts 
present considerable variety in appearance and geological 
formation. Scandinavia, composed of ancient rocks, is 
elevated, deeply indented by fjords, and skirted with num- 
erous islands. The coasts of Britain are bold and rocky in 
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the north, while towards the south they present a succes- 
sion of low rocky or chalky cliffs and sandy beaches. Den. 
mark, Germany, Holland, and Belgium have low shores, 
composed of recent formations, and deeply indented. Many 
parts of Holland and Belgium are indeed below the level 
of the sea, and are protected from inundation by artificial 
dykes and extensive natural sand dunes. ‘The sea has 
repeatedly broken through these artificial and natural 
barriers and submerged large tracts of country. The 
Dollart Zee and the Zuyder Zee were formed in this way 
in 1277 and 1282. Some of the most important rivers 
of Europe enter the North Sea, as the Elbe, Weser, Ems, 
Rhine, Scheldt, Thames, Humber, Tyne, Tweed, Forth, 
and Tay. If we include the Baltic, which enters into it, 
we may regard the North Sea as receiving the drainage 
of about one-fourth of the European continent. 

Its greatest depth is in a deep gully following closely 
the trend of the southern portion of the Scandinavian pen- 
insula, where soundings of 160, 200, 300, and 400 fathoms 
are common. It has been suggested that this deep gully, 
which extends into the Skagerrack, may have been the bed 
of a river at a time when the continent of Europe stood at 
a higher level, and that the Elbe and some of the other rivers 
now entering the Baltic and North Sea may have united and 
flowed into the Norwegian basin of the Atlantic throngh 
this depression. With the exception of this gully the 
depth of the North Sea is less than 100 fathoms. It is to 
be noticed, however, that the bottom of the whole basin is 
very irregular. The southern half is the shallower, and, 
generally speaking, the depths in this portion are greater 
on the eastern and western sides than in the centre, where 
the Dogger Bank is situated. On this bank the depth is 
from 8 to 16 fathoms, whereas in the “Silver Pit" immedi- 
ately to the south there is a depth of 45 fathoms. Similar 
irregularities are met with in various other parts of this sea- 
bed, and are called by the fishermen *' pits" and ‘ banks,” 
with various distinguishing names. In the northern half 
the depth gradually inereases towards the north, until a 
depth of 2000 fathoms is reached in the Norwegian Sea. 
It is probable that these irregularities met with in the 
bottom of the North Sea are chiefly due to the moraines 
and detrital matter left by the great glacier which filled 
it during the Glacial period. "There are besides a great 
number of shoals and sandbanks lying along the coasts of 
Holland, Belgium, France, and Britain, which assume the 
form of ridges running in a direction nearly parallel to the 
shores, and consist of sand and detrital matter brought 
down by rivers and arranged apparently by tide streams. 
'The deposits vary considerably in their composition. In 
the shallow parts a sand predominates, composed of frag- 
ments of quartz, felspars, micas, hornblende, angite, mag- 
netite, and calcareous fragments consisting of triturated 
pieces of mollusc shells, Echinoderms, Polyzoa, Aleyonarian 
spicules, calcareous Algæ, and many Foraminifera. In the 
deeper water we generally find a mud or clay composed 
of the above-mentioned mineral and organic fragments, 
with the addition of fine argillaceous matter, very minute 
mineral particles, and Diatom frustules. In some places 
we have stones and gravel, and indeed stones may be met 
with in all the varieties of deposit. ] 

Fogs, mists, and rain occur at all seasons. The winds 
are variable, the moisture-laden winds from the south-west 
being the most prevalent, and storms are frequent. The 
eurrents depend chiefly upon the direction of the winds, 
and the navigation is most difficult. The great tidal wave 
from the Atlantie on reaching the British Islands breaks 
into two portions, one passing through the Straits of Dover 
and the other round the north of Scotland into the North 
Sea. These two portions meeting produce nodal lines, 
where they partially neutralize each other, for instance In 
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the Straits of Dover, and less distinctly in lines stretching 
from the Wash and Moray Firth to the north of Denmark. 
The North*Sea lies between the January isotherms of 31° 
and 40°, and the July isotherms of 55° and 65° Fahr., so 
that the difference between the mean winter and summer 
temperature is about 24°. The temperature of the surface 
water ranges in January between 39° and 45° Fahr., and 
in July between 53° and 63°. Hence the contrast between 
the temperature of the water and that of the air is greater 
in winter than in summer, and indeed except during the 
warmest months the air is colder than the water. In the 
southern part of the North Sea, south of the Dogger Bank, 
where the sea is comparatively shallow, there is in summer 
only a difference of a degree or so between the surface and 
the bottom water, the bottom water being a little the colder. 
The difference is greatest in the hollows like the “Silver 
Pit,” where the depth reaches 45 fathoms. The tempera- 
ture along the British coast appears to be in summer about 
3° colder both at the surface and at the bottom than along 
the coast of Denmark. We have no very reliable informa- 
tion as to the temperature of the water at different depths 
during the winter months, but we know it takes a very 
long time before the cooling of the surface water affects 
the temperature at the depth of a few fathoms, therefore 
it is most probable that the water at the bottom in the 
southern part of the sea is much warmer than the surface 
or intermediate water, and this is likely to be the case 
especially in the “ pits” where the depth is greatest. This 
is very probably the chief reason why such large catches of 
soles and other fish are made in these “pits” during very 
cold winters. 

North of the Dogger Bank there is a very considerable 
difference of temperature between the surface and the bot- 
tom water in summer. Off Aberdeen there is a difference of 


:11°, the surface temperature in summer being 56° Fahr. 
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Fig. 1.—Distribution of temperature in the Faroe Channel. 


and the bottom 45°, while in the Norwegian gully there 
is a difference of 177. Farther north in the Norwegian 
Sea, at a depth of 300 or 400 fathoms, the water is below 
; 32° Fahr. all the year round, The specific gravity ranges 
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Fic. 2. — Section showing distribution of temperature in summer in the 
North Sea along a meridian line. 


between 1:0249 and 1:0270, the saltest water being found 
at the bottom in the Norwegian gully. The lightest 
water is found in the Skagerrack where the Baltic water 
enters the North Sea, and in the southern half of the sea 
where the Continental rivers discharge their waters. 


The North Sea has an abundant flora. Alge in great 
abundance and variety grow on all the shores and in all the 
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shallower waters, while a few species are found at depths 
of even 50 and 100 fathoms. The surface and subsurface 
waters swarm with Diatoms, Peridinias, Coccospheres, 
and other minute Alge. It is a matter of observation 
that where there is a low specific gravity, indicating a 
mixture of fresh with salt water, there is usually a great 
abundance of Diatomacez in the surface waters. This is 
the case in bays and estuaries, and in the arctic and antarctic 
regions, where melting ice lowers the specific gravity. 
The North Sea has all the characteristic features of a 
great bay, and has a great abundance of plant life. Its 
surface or intermediate waters are at times quite discoloured 
by the enormous abundance of Diatoms or Peridinias which 
are met with in vast floating banks. The cause of the 
rapid and great development of these minute organisms at 
particular times and places appears to depend on physical 
conditions which are not at present understood. With 
such a vast food supply it is not surprising that a prolific 
fauna swarms in the North Sea. Everywhere on the bottom 
we find Foraminifera, Sponges, Coelenterates, Echinoderms, 
Worms, Polyzoa, Tunicata, Molluses, Crustacea, and Fishes. 
At all depths in the intermediate water we find Protozoa, 
Medusze, Copepods, Amphipods, Schizopods, Sagitta, and 
various other pelagic animals, together with a great abun- 
dance of the larvee of animals living on the bottom. The 
invertebrates living on the bottom and in the water at 
various depths, in their adult as well as in their larval 
stages, supply food for those fishes which are so much de- 
sired for the table. Most valuable food fish, as the cod, 
haddock, herring, sprat, holibut, sole, coal-fish, and many 
others, frequent the North Sea, and are captured in great 
numbers by the fishermen of all the nations occupying the 
seaboard. There are also important fisheries for crusta- 
ceans such as lobsters, crabs, prawns, and shrimps, and for 
molluses such as oysters, mussels, whelks, and periwinkles. 
Whales and porpoises are numerous, and sea-birds are 
found in vast numbers on the islands along the shores. 
The annual value of the North Sea fisheries of various 
kinds is enormous, In a recent lecture the duke of Edin- 
burgh estimated that the labours of British fishermen 
supplied annually “fish food amounting to about 615,000 
tons weight, which at £12 per ton represents a money 
value of £7,380,000.” By far the larger part of this 
comes from the North Sea. If we consider that these 
waters are also fished by Norwegians, Danes, Germans, 
Dutchmen, Belgians, and Frenchmen, we may form some 
idea of its fertility. It is very probable that the annual 
value of all the fisheries exceeds £25,000,000. 


No systematic investigation of the North Sea has yet been 
undertaken, and in consequence our knowledge is in many respects 
very meagre. This is all the more astonishing when we remember 
the value of the fisheries and the enterprise of the nations engaging 
in them. The Admiralty employed a ship for several seasons to 
examine the eurrents and tides; the results are published in the 
North Sea pilot and admiralty tide tables. The German ship ‘‘ Pom- 
merania " was engaged during the year 1872 in examining the North 
Sea. Sce Die Expedition zur physicalisch-chemischen und biologischen 
Untersuchung der Nordsee im Sommer 1872 (Berlin, 1875). (J. MU.) 


NORTHUMBERLAND, the northernmost county of Plate 
England, is of a somewhat triangular form, roughly re- XIX. 


sembling that of England itself. Tt lies between 54° 47’ 
and 55° 46’ N. lat. and 1° 25’ and 2° 41’ W. long., and is 
in its extremes about 70 miles long and 53 broad. Its 
area is 2016 square miles, ranking it fifth among English 
counties. Northumberland lies entirely on the easterly 
slope of the country. Its boundaries are the German Ocean, 
Scotland, and the countics of Cumberland and Durham. 
In physical aspect it is a tumbled incline of fells and ridges, 
intersected by valleys and subsiding eastwards from the 
hill-borders of Scotland and Cumberland into lessening 
undulations and a shelving coast. The Cheviot range 
(separating Northumberland from Scotland) is divided by 
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nature into two groups. What may be called the northern 
Cheviots are green hills of conical and high-arched forms, 
finely grouped, with the peat-capped Cheviot itself (2676 
feet) at their centre, deep steep glens radiating into all parts 
of their mass, and generally more or less of hollow and 
enclosed ground separating them from the slopes at their 
base. The southern Cheviots (south-westwards from Thirl- 
moor) are the highest part of the county,—moory hills, 
lower and more confluent, and sometimes curiously cqual- 
topped. On the Cumberland side of the county these 
watershed heights sink into a monotonous rolling tract, 
separated only by the river Irthing from the “ wastes” of 
Beweastle. They again swell up in the south-west towards 
Killhope Law (2208 fect) and the Pennine range. Few 
eminences break the general incline, which stretches in a 
far-spread billowy sea of confluent hills that for six months 
of the year mingle their browns, russets, and duns in a 
pattern of Oriental richness, and at all times communicate 
a fine sense of altitude and expanse. The Simonside Hills 
(1447 feet) form one not very conspicuous exception. The 
configuration of much of these uplandshas a certain linearity 
in its details due to groups and ranges of ridges, crags, and 
terrace-like tiers, picturesquely termed “edges” (escarp- 
ments) by the country folk, and generally facing the interior, 
like broad ends of wedges. The line of pillared crags and 
prow-like headlands between the North and South Tynes 
along the verge of which the Romans carried their wall is 
a fine specimen. Passing eastwards from the uplands we 
exchange the moors for enclosed grounds, “‘ drystone ” walls 
for hedgerows, rare sprinklings of birch for a sufficiently 
varied wooding, and towards the south-east we approach the 
smoke of the coal-field and the roar of the Tyne. 

The chief rivers and valleys are the Derwent, the Irthing, 
the Tyne (with its North and South branches, the 
Allendales, and Redesdale), the Wansbeck with its twin 
the Font, the Coquet, the Alne, the Till with its feeders 
the Breamish, Glen, and College, and the Tweed. The 
Tyne is the **coaly Tyne” only from Wylam downwards. 
For 19 miles (its tidal portion) it has been dredged into 
a small estuary,—''a river of coal, iron, and chemicals.” 
The rivers and streams in general are greatly diversified 
with numbers of rocky gorges and rich “denes.” The 
deepest glen-scenery is at the head of the Breamish and 
College burns ; and the North Tyne gathers its waters from 
surrounding moorlands into a vale of surpassing beauty. 

The coast is a succession of sands, flat tidal rocks, and 
low cliffs. Its bays are edged by blown sandhills; its 
borders are s-verely wind-swept. Several islands lie over 
against it. 1 oly Island, the classic Lindisfarne, 1051 acres 
in extent, but half *links" and sandbanks, is annexed to 
the mainland and accessible to conveyances every tide. 
The Farne Islands area group of rocky islets farther south, 
—the scene of many saintly austerities, and of the nobler 
devotion of Grace Darling. 

Geology.—The core of the county, in a geological aspect, 
is the northern Cheviots from Redesdale head nearly to 
the Tweed. Its oldest rocks are gritty and slaty beds 
of Silurian age, about the head of the rivers Rede and 
Coquet and near the Breamish south of Ingram,—a part 
of the great Silurian mass of the southern uplands of Scot- 
land. Even before the times of the Old Red Sandstone 
these rocks had been crushed and folded, upraised into a 
continental land, and much wasted. The largest hollows 
in that ancient continent held the great lakes in which the 
** Old Red" was deposited. Volcanic activity near one of the 
lake-group (now to be known as Lake Cheviot) resulted 
in the felspathic porphyrites passing into: the syenites 
and granites that form the mass of the northern Cheviots. 

Round this core there now lie relays of Carboniferous 
strata dipping east and south, much faulted and repeated 
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in places, but passing into Coal-measures and Magnesian . 
Limestone in the south-eastern part of the county. The 
dawn of the Carboniferous ages saw the volcanic piles of 
the Cheviots becoming shapeless with waste. Then ensued 
a general settling down of the land, the gathering of a long 
series of deposits around its subsiding borders, the burying 
of Cheviot-land, and the gradual formation of the whole 
great succession of the Carboniferous system. The builders 
thereof were three. After every sufficient subsidence the 
limestone sea that covered Derbyshire sent incursions of 
marine life northwards ; the waste of the land in the north 
then spread out in sheets of sand and silt; and over the 
mud-flats thus prepared came slow migrations of dense 
plant-growth. Limestones, sandstones, shales, and coals 
were the result ; and the whole system now consists of —(1) 
the Carboniferous Limestone series in three divisions, first 
detected by the accurate eye of George Tate of Alnwick ; 
(2) the Millstone Grit ; and (3) the Coal-measures. Lowest 
in Northumberland lies Tate’s Tuedian group, the first 
envelope of sinking Cheviot-land. Some reddish shore-like 
conglomerates lie in places at its base, as at Roddam Dene ; 
its shales are often tinged with distemper greens ; its coals 
are scarcely worthy of the name; its limestones are thin, 
except near Rothbury ; and its marine fossils are few and 
incursive. The Tuedian group is overlaid by the Carbon- 
aceous group; its shales are carbonaccous-grey, its coals, 
though mostly small, very numerous, its limestones often 
plant-limestones, and its calcareous matter much diffused. 
Upon this lies the Calcareous group; its lime occurs in 
well-individualized marine beds, cropping up to the surface 
in green-vested strips; its fossils are found in recurrent 
cycles, with the limestones and coals forming their extremes. 
These three groups now range round the northern Cheviots 
in curved belts broadening southwards, and occupy nearly 
all the rolling ground between the Tweed and the South 
Tyne, the sandstones forming the chief eminences. The 
middle division becomes thinner and more like the Coal- 
measures in passing northwards, and the upper division, 
thinning also, loses many of its limestones. The Millstone 
Grit is a characterless succession of grits and shales, The 
Coal-measures possess the same zone-like arrangement that 
prevails in the Limestone series, but are without limestones. 
They also are divided, very artificially, into three groups 
The lowest, from the Brockwell seam downwards, has 
some traces of Gannister beds, and its coal-seams are but 
thin. The famous Hutton collection of plants was made 
chiefly from the roof-shales of two seams,—the Bensham 
and the Low Main. The unique Atthey collection of fishes 
and Amphibia comes from the latter. The Coal-measures 
lie along the coast in a long triangle, of which the base, at 
the Tyne, is produced westwards on to the moors south of 
that river, where it is wedged against lower beds on the 
south by a fault. The strata within the triangle give signs 
of departing from the easterly dip that has brought them 
where they are, and along a line between its apex (near 
Amble) and an easterly point in its base (near Jarrow) they 
turn up north-eastwards, promising coal-crops under the sea. 
The top of the Coal-measures is wanting. After a slight 
tilting of the strata and the denudation that removed it, 
the Permian rocks were deposited, consisting of Magnesian 
Limestone, a thin fish-bed below it, and yellow sands and 
some Red Sandstone (with plants of Coal-measure species) 
at the base. These rocks are now all but removed. They 
form Tynemouth rock, and lie notched-in against the 90- 
fathom dyke at Cullercoates, and again are touched (the base 
only) at Seaton Sluice. No higher strata have been pre- 
served. The chief faults of the county extend across it. Its 
igneous rocks, other than the Cheviot porphyrites and a few 
contemporaneous traps in the lowest Carboniferous, are all 
intrusive. An irregular sheet of basalt forced between 
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planes of bedding (perhaps at the close of the Carbon- 
iferous period) forms the crag-making line of the Great 
Whinsill, which, with many shifts, breaks, and gaps, ex- 
tends from Greenhead near Gilsland to the Kyloe Hills. 
Numbers of basalt dykes cross the county, and were prob- 
ably connected with the plateau of Miocene volcanic rocks 
in the Hebrides. Everywhere the Glacial period has left 
rocks rounded and scored, and rock-fragments from far and 
near rubbed up into boulder-clay. The glaciers at first held 
with the valleys, but as the ice-inundation grew they spread 
out into one sheet, —the Cheviot tops, heavily ice-capped, 
alone rising above it. Two great currents met in con- 
fluence around these hills, —one from across the western 
watershed, the other skirting the coast from the north. 
Boulders from Galloway, Criffel, the English lake district, 
and other places adjacent, and from the Lammermuirs and 
Berwickshire, lie in their track. Of moraines there are 
only a few towards the hills. The “great submergence” 
has left no unequivocal signs of its presence. Glaciated 
shell-fragments have been detected at Tynemouth. Lami- 
nated brick clays occur among the boulder-clays. Sheets 
and mounds of gravel of the nature of kames exist here 
and there on the low grounds, and stretch in a chain over 
the low watershed between Haltwhistle and Gilsland, 
sparsely dotting also some more upland valleys. An upper 
boulder-clay, containing flints, skirts the coast. 

The older valleys are all pre-Glacial, and may date from 
the Miocene period. They are much choked up with 
Glacial deposits, and lie so deep below the surface that, if 
they were cleared-out arms of the sea, one of them, 140 
feet deep at Newcastle, would extend for miles inland. 
After the departure of the glaciers the streams here and 
there wandered into new positions, and hence arises a 
great variety of smooth slope and rocky gorge. In the 
open country atmospheric waste has hollowed out the 
shales at their outcrops, leaving the sandstones, &c., as 
protruding “edges,” roughened here and there into crags. 
In the lower grounds, where this surface-dissection first 
began, the “edges” have much run together; on the 
heights, whose turn came last, they are often prominent and 
crest-like, but have glacier-rounded brows. Many old tarns 
are now sheeted over with peat. The sloping peat-fields 
are often the sites of straggling birch-woods, now buried. 

Minerals, &c.— The main portion of the great northern 
coal-field that extends into Northumberland is an uneven 
triangle, with its base stretching 14 miles inland from the 
mouth of the Tyne, and its apex on the coast 24 miles 
northwards. There are eighteen or twenty seams of work- 
able thickness, all of them of varieties known as bituminous 
or *caking" coal, amounting in the aggregate to nearly 60 
feet in thickness. The familiar “Wallsend” was the product 
of a seam now worked out (the High Main), and its name 
has sunk into a trade term. The Low Main or Hutton seam 
ranks first in thickness and value; it runs nearly through 
the whole length of the northern coal-field, and yields at 
one point or another the best description of three varieties 
of coal, viz., household, gas, and steam coals, —in Northum- 
berland chiefly steam coal. The seams below it, including 
five seams averaging about a yard in thickness, are still 
unworked at Newcastle. The best coking coals are fur- 
nished from the lower seams. Three little coal-basins lie 
against a fault on the moors south of the Tyne. In the 
Limestone series there also exist coal-seams of some value, 
worked here and there, generally singly and for land sale 
purposes. The Scremerston lower coals, eight of which 
are workable seams with an aggregate thickness of 23 feet, 
form a little coal-field in the Carbonaceous group in the 
north of the county. Numberless little seams are dug 
into by farmers and shepherds for their own use, chiefly 
in the same group in the southern half of the county. 
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According to the mineral statistics the output of coal from 
the 176 collieries worked in Northumberland in 1882 was 
14,518,789 tons, as against 36,299,597 tons from the 
whole coal-field, and 156,499,977 tons from the United 
Kingdom. The net quantity of coal in Northumberland 
available for the future was estimated before the Coal 
Commission in 1870 as 2,576,000,000 tons, besides 
403,000,000 tons under the sea within 2 miles of land. 
About 350 millions of tons have since been realized. 
The rate of production is increasing annually. 

The ‘‘lead-measures” in Northumberland chiefly lie in 
South Tynedale and Allendale, and belong to the Upper 
Limestone series or Yoredale rocks. From these lead- 
mines in 1882 there were raised 6817 tons of ore, having 
a value of £54,719. The product of the ore was 5252 
tons of lead and 9547 ounces of silver. The industry has 
recently suffered from the effects of foreign competition. 

The Cleveland ironstone and cheap foreign import have 
repressed iron-mining in Northumberland. An abundance 
of nodular calcareous ironstone in the Upper Limestone 
series awaits future development. For many years a shale 
bed at Redesdale furnished Sir W. G. Armstrong with 
some of his best materials, but it was abandoned in 1877. 

Among other mineral products are building freestones in 
profusion ; millstone grits, not at all restricted to the strata 
bearing the name; fireclays, chiefly of value among the 
Coal-measures ; brick clays from glacial beds; and disin- 
tegrated shales, The Whinsill yields hard paving-stones 
and kerbstones ; Newcastle grindstones, from a hard sand- 
stone near the town, are as familiar as “ Wallsend”; and 
limekilns are numerous in the broad belt occupied by the 
upper limestones. The uplands are rich in springs issuing 
from the sandstones and limestones, Chalybeate springs 
or “red wells” abound; “sulphur wells” (sulphuretted 
hydrogen) are by no means rare. 

Natural History.—The fauna and flora of the county 
have been worked out with a care and completeness chiefly 
due to the Naturalists’ Field Clubs of Tyneside and Ber- 
wickshire. The catalogue of plants in Northumberland 
(with Durham) contains 936 species out of the 1425 of 
the British list, Ireland excluded. The facies of the flora 
is intermediate between the northern and southern types 
of the island. Forty-six species enter Northumberland 
from the south which do not reach Scotland. There is a 
distinct preponderance of damp-loving kinds. No plants 
are restricted to the county. Numerous aliens, enume- 
rated as 117 species, grow upon the large ballast-hills beside 
the Tyne and elsewhere, and there are 87 other “casual 
introductions." The cloudberry ripens on most of the 
watershed hills above 1250 feet. 

The richness of bird-life in the county is accounted for by 
the situation of the coast in a frequented track of migration 
to and from the north, and by the diversity of its own phy- 
sical features. Of the entire catalogue of British birds, in 
all about 395 species, two-thirds (267) have been met in 
Northumberland and Durham, 91 of which are residents, 
40 spring and autumn migrants thatcome to nest,54 autumn 
and winter visitants, and 79 casual visitants. Moorfowl 
abound on the fells, though less numerously than of old. 

Among the larger fauna of the county are the half-wild 
white cattle of Chillingham Park, the representatives, ac- 
cording to the best authorities, of the aboriginal cattle of 
the British forests, and degenerated descendants of the 
great Urus, or Dos primigenius. 


Climate.-—The climate is bracing and healthy. In spring east 
winds prevail over the whole county. The lambing season in the 
higher uplands is fixed for the latter half of April, and is even 
then often too early. In summer and autumn west winds are 
general. The mean temperature in the shade at Alnwick aud 
North Shields in the winter and summer quarters of the year, dur- 
ing four years of observation, was as follows :—Alnwick, summer 
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52^:9, winter 38^:9; North Shields, summer 55°%1, winter 39*:0. At 
Greenwich during the same years it stood as—suinmer 59^:9, winter 
39*:4, The rainfall gradually increases as the eountry rises from 
the eoast. The average rainfall during the six years 1877-82 
was :—at Tynemouth (65 feet above the sea), 27°78 inches; in New- 
castle (105 feet), 30:28 inches; near Belford (240 feet), 30:41 inches; 
near Haltwhistle (380 feet), 40°41 inches; near Rothbury (400 feet), 
37:50 inches; at Allenheads (1353 feet), 47:65 inches; and at 
Broadstruther (1672 feet) about five miles north of the Cheviot, 
60°93 inches. East winds, in summer, bring rain to the interior. 
The smell from the coal-field, the lighter grime of which is detected 
as far as Cumberland, is taken by the shepherd for a sign of wet. 

Governmental and Ecclesiastical Divisions. — Northumberland 
comprises the nine wards (answering to hundreds and wapentakes) 
of Bamburgh, Glendale, Coqnetdale, Morpeth, Tynedale, Castle, 
Norhamshire, Islandshire, and Bedlingtonshire. The last three 
formed detaehed portions of Durham until 1844. It contains 
76 mother-parishes and 162 benefices, together forming (with 
Alston and Nenthead in Cumberland) tbe diocese of Newcastle, 
erected in 1882. There are 511 civil parishes in which poor-rate 
is separately levied. The county has one court of quarter-sessions, 
is divided into 18 petty and special sessional divisions, and for par- 
liamentary purposes into a northern and a southern division, each 
of which returns two members. Berwick-upon-Tweed (whieh has 
been joined to this eounty for election purposes) and Newcastle- 
upon-Tyne have separate courts of quarter-sessions and commissions 
of the peace, and, together with Morpeth and Tynemouth, the 
latter of which has also a commission of the peace, are municipal 
and parliamentary boroughs. Berwick and Newcastle each return 
two members, and Morpeth and Tynemouth each one. 

Population and People. — The population in 1881 numbered 
434,086 persons, 215,882 males and 218,204 females, showing an 
increase since 1871 of 47,440 persons, and of 256,008 since the first 
census in 1801. The average number of persons to an acre was 
0:34, and of acres to a person 2:97. Tlie number of inhabited 
houses was 70,682. The population of its chief towns was as 
follows :—Neweastle-upon-Tyne, 145,359 (or with Gateshead upon 
the Durham side, 211,162) ; North Shields and Tynemonth, 44,118 ; 
Berwick-on-T weed, 13,998; Alnwick, 7440; Morpeth, 6946; and 
Hexham, 5919. The Tyne ports are rapidly becoming one continu- 
ous town, Walker had a population of 9522 persons, Wallsend 
6515, and Willington Quay 5105. Persons engaged as miners or in 
mine service numbered 21,607, of whom 20,752 were coal-miners. 
Persons engaged in agriculture numbered 18,901. 

In physique the Northumbrian is stalwart and robust, and seldom 
corpulent. The people have mostly grey eyes, brown hair, and 
good complexions. ‘The inhabitants of the fishing villages appear 
to be Seandinavian ; and parts of the county probably contain some 
admixture of the old Brit-Celt, and a trace of the Gipsy blood of the 
Faas of Yetholm. The natives have fine characteristics: they are 
clean, thrifty, and plodding, honest and sincere, shrewd, and very 
independent. Their virtues lie rather in solidity than in aspiration. 

Northumbrian speech is characterized by a *' rough vibration of 
the soft palate" or pharynx in pronouncing the letter r, well known 
as the burr, a peculiarity extending to the town and liberties of 
Berwick, and absent only in a narrow strip along the north-west. 
Over the southern part of the county there 1s the same duplication of 
vowel-sounds, such as ** ped] " for ** pool," that is met in the English 
countiesadjacent. Many charming Old-English forms of speech strike 
the ear, such as *' to butch a beef," t.e., to kill a bulloek, and curious 
inversions, such as **they not can help." There is the Old-English 
distinction in the use of ‘‘ thou " to familiars and “‘ ye" to superiors. 

Ownership of Land.—According to the Owners of Land Returns 
1873, the distribution of land-property in Northumberland was as 
follows :—there were 22 proprietors of more than 10,000 acres ; of 
100 and less than 1000, 507; of 10 and less than 100, 771; of 1 and 
less than 10, 820; and of less than 1, 10,036. The gross estimated 
rental was £2,144,743. Six proprietors held lands exceeding 20,000 
acres. The duke of Northumberland, the largest land-proprietor 
in England, held 181,616 acres; the earl of Tankerville, Chilling- 
ham Park, held 28,930; Sir John Swinburne of Capheaton, 28,057 ; 
Walter C. Selby of Biddlestone, 25,327; Sir W. C. Trevelyan 
(now Sir Charles) of Wallington, 21,342; and the lords of the 
Admiralty, who held the old Derwentwater estate, 20,642. The 
mansions and parks attached to these estates are all beautiful 
or interesting. Biddlestone is uplying, but in some respects is the 
original of Scott’s Osbaldistone Hall. 

Agriculture, &e.—More than half of the county is pastoral. South 
of the river Coquet there is a single broad traet of cultivation towards 
thé coast that sends lessening strips up the valleys into the interior. 
From the Coquet northwards another breadth of enclosed ground 
stretches almost continuously along the base of the Cheviot hills. 
In the basin of the Till it becomes eminently fertile, and towards 
the Tweed the two breadths unite. In the porphyritie Cheviots 
the lower hills show a great extent of sonnd surface and good 
grass. The average hill-farms support about one sheep to two aeres. 
A coarser pasturage covers the Carboniferous hills, and the propor- 
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tion of stock to surface is somewhat less. Their highest fells are 
a rough-and-tumble of bogs, hags, and sandstone sears, with 
many acres dangerous to sheep and worth less than nothing to the 
farmer. The lower uplands are a patchwork of coarse grasses (mown 
by “the muirmen" into * bent-hay”) and heather, or, in the popu- 
lar terms, heather and “white ground,” for it is blanched for eight 
months in the year. Heather is the natural cover of the sandstones 
(which form most of the eminences) and of the sandy glaeier-débris 
near them. The limestone crops are bright green strips or gairs. 
Sheets of boulder-elay are common on the eastern sides of emi- 
nences, in the valleys, and on the low grounds. On the uplands 
they grow bents; lower down they are apt to be cold and strong, 
but are much relieved by patches and inworkings of gravel, especially 
north of the Wansbeck. The prevalent stream-alluvium is sandy 
loam, with a tincture of peat. The arable regions are very variable. 
Changes of soil are probably as numerous as fields. Fencing has 
now reached the watershed tracts; draining is following ; but there 
is room to doubt whether the latter will be altogether an unmixed 
good. The peat mosses act retentively, like sponges, softening the 
air, nourishing the early-springing deer-grass and cotton-grass, and 
preventing precipitation of drainage on the rivers, which are now 
more liable to floods than formerly. 

Northumberland contains 1,290,312 acres. In the Agricultural 
Returns for 1883 the cultivated area of the county stands as 712,615 
acres, exclusive of orchards and market gardens, embracing—corn 
crops, 126,439 acres (wheat 19,980, barley 40,696, and oats 58,989); 
green crops, 55,202 acres (turnips and swedes 46,066, and potatoes 
5384); clover, sanfoins, and grasses under rotation, 84,562 acres ; per- 
manent pasture not under rotation, exclusive of heath or mountain 
land, 431,031 aeres. Of orchards there were 184 acres; of market 
gardens, 659; of nursery gardens, 81; and of woods (in 1881), 39,977. 
Since 1866 55,626 acres have been reclaimed from mountain land. 
The corn area has meanwhile diminished by 27,277 acres, and 
turnip-culture has not increased; but the permanent pastures 
are more extensive by nearly one-fourth, or 101,207 acres. The 
turnip-culture of the northern parts of the county takes rank with 
the best districts in Scotland. A five- or four-course shift is the 
usual rotation. 

By the census of live-stock (1883) the returns are as follows :— 
horses and ponies, 18,147, inclnding 13,538 used for agricultural 
purposes ; cattle, 93,550, of which 21,930 were in milk or in calf; 
sheep, 880,230, including 336,702 under one year old; pigs, exclusive 
of those kept in towns and by cottagers, 14,883. The sheep, which 
are celebrated, fall into three groups. The half-breds—crosses 
between the Leicester (or Shropshire) and Cheviot breeds—occupy 
the lower enclosed grounds, the pure Cheviots are on the mud 
and the hardier blackfaced breeds lie out on the exposed heathery 
heights. The cattle are chiefly shorthorns and Galloways. 

The size of the agrieultural holdings was returned in 1875 and 
1880. Holdings of 50 acres and under numbered in these years 
3070 and 3329 respectively ; of 100 to 300 acres, 1313 and 1273 ; 
of 1000 aeres and upwards, 38 and 36.  Leases of fourteen and 
nineteen years '* usually without compensation elauses, and more or 
less restrieted as to cropping,” have hitherto been in fashion. In 
the large part of the county owned by the duke of Northumberland 
(nearly one-seventh of the whole) there obtains a system of yearly 
agreements, except in the case of hill-pastures. In the recent uncer- 
tain years annual arrangements have been more in favour generally. 
Large farms have now much absorbed the smaller holdings of earlier 
times. In Allendale the mining population includes many small 
oceupiers, and the commons are still unbroken. In other parts of 
the eonnty the commons have mostly been divided. Between 1702 
and 1877 commons to the number of 59, and with an aggregate 
extent of 194,917 acres, are known to have been enclosed. There 
is no authentic account of the unenclosed remainder. 

The management of many Northumbrian farms is excellent, ‘far 
in advance of ordinary practice.” Wages are high, but ‘‘ the cost 
per acre of labonr does not exceed and is often much lower than 
that of districts where wages are from 25 to 40 per cent. lower. 
This is attributable to (1) the superior quality of the labour, both 
physical and moral, (2) the extensive use of women-workers (the 
employment of whom is not fonnd to be demoralizing when properly 
safe-guarded), and (3) more systematic and economical manage- 
ment” (Coleman, Report, Royal Commission, 1882). j 

The practice of paying wages in kind has passed greatly- into 
disuse. Some of the shepherds still receive ‘‘ stock-wages,” being 
allowed to keep forty or fifty sheep and several cows on their 
employers’ farms in lieu of pay. This arrangement, which makes 
them really copartners, has probably done much to render them the 
singularly fine class of men they are. i ; 

Manufactures, &c.—The manufactures of this county chiefly come 
from the Tyne, which is a region of ironworks, blast - furnaces, 
shipbuilding-yards, ropeworks, coke-ovens, alkali-works, and mann- 
factories of glass, pottery, and fire-brieks, from Newcastle to the 
sea (see NEWCASTLE). There is great activity in all trades con- 
cerned in pit-sinking and mine-working. In the other parts of 
the county there are a few small cloth-mills, a manufactory of 
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tan-gloves at Hexham, some potteries, and numbers of small brick 
and tile works. 

Fisheries. —The Tyne is the most productive salmon-netting 
river from a commercial point of view in England and Wales. The 
richness of its fisheries is mentioned in the time of Henry I. Ac- 
cording to Professor Huxley’s report, the estimated catch in 1882 
was 41,110 salmon and 10,836 salmon-trout. The salmon eatch 
has doubled within the last four years, and is not known to have 
been exceeded except in three abnormal years, 1871-73. The fish 
taken by the Berwick Salmon Fishery Company in 1882 were 8808 
salmon, 3104 grilse, and 12,390 trout. Bull-trout abound in the 
Coquet. The sca-fisheries include herrings, whitefish, and some 
crabs and lobsters. In 1872 the number of boats employed was 
1163, getty cobles. Beyond Holy Island the boats and fishing 
are essentially Scotch. 

Antiquities, &c. —Yhe pre-Roman antiquities of Northumberland 
are camps, cairns, standing-stones (both monoliths and fragment- 
ary circles), sculptures on rock, hand-made pottery, and weapons, 
ornaments, &c., of stone, bronze, iron, jet, glass, and gold. The 
camps are entrenched enclosures rudely rounded or quadrate, with 
their main entrances and those of the hut-cireles, or foundations 
of huts, always facing sunrise. They differ from the camps of the 
Romans in their want of symmetry, and in an absence of plan in 
distribution, due to the desultory clan-warfare of their inhabitants. 
The primitive village of Greaves Ash near the Breamish, the strong 
defensive earthwork at Elsdon, and the camps at Old Bewick, 
Lordenshaw near Rothbury, and Warden Hill near Hexham are a 
few instances from among the great numbers that are preserved on 
the eminences girdling the northern Cheviots and on the lower 
untilled grounds. Traces of occupation by Romans, Saxons, and 
marauders of later times sometimes mingle with the remains of the 
original occupants. The sculptured cups and circles, now familiar 
to antiquaries, were first brought into observation at Rowtin Linn 
near Ford in 1852. Numerous instances and varied designs have 
since been found, both on ‘‘fast” rock and on slabs associated 
with burials. The uplands are dotted with round barrows and 
cairns containing cists and interments, sometimes cremated, some- 
times inhumed, and in some instances both together. The county 
scarcely aflords material as yet for a separation into periods of 
stone, bronze, and iron. The older interments are associated only 
with stone, but not necessarily precedent to bronze; in the ‘late 
Celtic” or ‘‘ early iron” ages all three were in use together. 

In Roman military antiquities this is the premier county of 
Britain. For the great wall between the Tyne and the Solway, 
see HapRIAN’s WALL. The Roman road from London nearly bi- 
sects the county, and still goes familiarly under the name of ‘the 
Watling Street.” It passes numbers of quadrangular camps, three 
of which were permanent stations. Its eastern branch, the Devil’s 
Canseway, leaves it near the Tyne for Berwick. In the south-west 
of the county lay the Maiden Way, making for Liddisdale. Coal, 
iron, and lead appear to have been worked by the Romans. Numer- 
ons heaps of heavy iron slag, mingled with charcoal, are the sites 
of little ‘‘bloomeries” on the uplands. They may be of different 
ages, from that of the Britons downwards, 

Of Anglo-Saxon buildings the Danes left almost nothing. The 
crypt of Wilfrid’s abbey of St Andrew at Hexham is one undoubted 
remnant ; portions of several other churches are very doubtfully 
pre-Norman. Some thousand Saxon styeas found buried at Hex- 
ham, the **fridstool" there, and an ornate cross now shared be- 
tween Rothbury and Neweastle are the other principal vestiges of 
Saxon times. The Black Dyke, a bank and ditch crossing the line 
of the Roman wall about three miles east of the Irthing, is supposed 
by some antiquaries to be the continuation of the Catrail at Peel Fell ; 
the latter was the probable boundary-fenee between the Saxon Ber- 
nicia and the British Strathclyde. 

The ecclesiastical architecture of the county suffered greatly at 
the hands of the Scots. Nota few of the churches were massive 
structures, tower-like in strength, and fit to defend on occasion. 
Lindisfarne Priory, the oldest monastic ruin in the connty, dates 
from 1093. Hexham Abbey Church (early 12th century), raised 
over the crypt of Wilfrid’s cathedral, has been termed a ‘‘ text-book 
of Early English architecture ;” it lacks the nave, destroyed by the 
Scots under Wallace. Of Brinkburn Priory the church remains, 
and has been well restored. Hulne Abbey, now surrounded by the 
sylvan loveliness of the Alnwick demesnes, was the first Carmelite 
monastery in Britain. Besides these there are fragments of New- 
minster Abbey (1139), Alnwick Abbey (1147), and others. An 
exquisitely graceful fragment of Tynemouth church is associated 
with some remains of the older priory. Among churches ought 
first to be named St Nicholas’s, Newcastle (1350), the prototype of 
St Giles’s, Edinburgh, and now the cathedral-church of the new 
diocese, There is a massive Norman church at Norham, and other 
Norman and Farly English churches at Mitford, Bamburgh, Wark- 
worth, Alnwick (St Michael’s), &c., most of them with square | 
towers. The stone roof of the little church at Bellingham, with | 
its heavy semicircular girders, is said to be now unique. 

“Tt may be said of the houses of the gentry herein,” writes old | 
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Fuller, ** ‘quot mansiones, tot munitiones,” as being all castles or 
castle-like." Except a few dwellings of the 16th century in New- 
castle, and some mansions built after the Union, the older houses 
are all castles. A survey of 1460 mentions thirty-seven castles and 
seventy-eight towers in Northumberland, not probably including 
all the bastle-houses or small peels of the yeomen. At the Conquest 
Bamburgh, the seat of the Saxon kings, was the only fortress north 
of York. Norham Castle was built in 1121. None of the baronial 
castles are older than the time of Henry I. A grass mound repre- 
sents Wark Castle. Alnwick Castle is an array of walls and towers 
covering about five acres. The interior was restored in Italian 
palace style by the late Duke Algernon. Warkworth, Prudhoe, 
and Dunstanburgh castles are fine groups of ruins. Dilston Castle 
has still its romantic memories of the earl of Derwentwater. Bel- 
say, Haughton, Featherstone, and Chipchase castles are joined 
with modern mansions. The peel-towers of Elsdon, Whitton 
(Rothbury), and Embleton were used as fortified rectory-houses. 
Seaton Delaval was the work of Vanbrugh. 

The place-names of the county may be viewed as its etymological 
antiquities. The Danish test-word by we find to be absent. Saxon 
tons, hams, eleughs (clefts or ravines), and various patronymies are 
met with in great numbers ; and the Gaelic knock (hill) and Cymric 
caer, dwr (water), cefn (ridge), bryn (brow), &c., mingle with the 
Saxon. Many curiosities of nomenclature exist, some strange, some 
expressive, c.g., Blink-bonny, Blaw-wearie, Skirl-naked. 

A few gleanings of folk-lore still remain for the discriminating 
collector. The virtues of certain holy wells in ailments or barren- 
ness and of a south-running stream in sickness, the powers of 
Irish men and cattle over snakes and snake-bites, and the growing 
of boulders in the earth like bulbs are still latently believed in by 
many ; and there is a general aversion to burying on the sunless 
side of the churehyard, which is left to suicides and unchristened 
infants. 

The literary antiquities are the Border ballads. ‘‘I never heard 
the old song of Perey and Douglas, that I found not my heart more 
moved than with a trumpet” (Sir Philip Sidney). 


Bibliograply.—See Hodgson's unfinished county History, 1820-40, a marvel of 
minute local fidelity ; Hodgson Hinde's General History, added thereto, 1858 ; 
also Skene's Celtic Scotland, Green's Making of England, and Freeman’s Norman 
Conquest, as more recent authorities. In antiquities: Bruce, Roman Wall, 1874, 
Wallet Book, 1863, Lapidarium, 1875, and Descriptive Catalogue of Antiquities at 
Alnwick Castle, 1880; Hartshorne, Feudal and Military Antiq. of Northumber- 
land, 1858; Wilson, Churches of Lindisfarne, 1874; Wallis, Natural Hist. and 
Antiq. of Northumberland, 1769; Greenwell, British Barrows, 1877; and the 
Archxologia Aliana, being proceedings of the Antiquarian Society of New- 
castle. 1n natural history: Tate and Baker, ** Flora of Northumberland,” &c., 
vol. vi. of Tyneside Naturalists’ Transactions; Hancock, ** Birds of Northumber- 
land," in vol, xii.; ** Catalogne of the Mammalia,” in vol. vi.; and much valu- 
able matter on antiquities, natural history, &c., both in these and in the Ber- 
arickshire Naturalists’ Transactions; and Storer, Wild White Cattle of Britain, 
1879. In geology: the maps of the Geological Survey (now completed), and 
memoirs which will accompany them; G. Tate, careful and clear-sighted, in 
Tate and Baker's “Flora”; Bruec's Roman Wall, 4th ed. In agriculture: Cole- 
man's Report to the Royal Commission, 1882; John Gray of Dilston, ** Report,’ 
Agricultural Journal, 1841; Bailey and Culley, 1813. On dialect, &c., Murray, 
“ Northumbrian Speech,” Philotogical Journal, 1870-72; Brockett's Glossary of 
North Country Words and Phrases, 1846, Murray's Handbook is a very useful 
but not very accurate companion for the traveller in Northumberland. The 
library of the Lit. and Phil. Society at Newcastle is one of the best provincial 
libraries in the kingdom. (1l. M.) 


NORTHUMBERLAND, Krxopow or. The history of 
Anglo-Saxon England is the history, not of a heptarchy 
of independent and equal or nearly equal kingdoms united 
by any kind of federal bond, but of the rise and progress 
of the kingdom of Northumberland from the end of the 
6th to the middle of the 8th century under Ethelfrith and 
the descendants of Edwin of Deira, the predominance of 
Mercia during the latter half of the 8th century under 
Offa, and the gradual union of England under the deseend- 
ants of Egbert of Wessex between the close of the 8th 
century and the Norman Conquest. The present article 
is chiefly concerned with the first of these periods chrono- 
logieally, and geographieally with the portion of Britain 
which under the Northumbrian kings at the time of their 
greatest power extended from the Humber to the Forth, 
and was bounded on the east by the German Ocean and 
on the west by an irregular and gradually reeeding line, 
at times overstepped, of the country more or less mount- 
ainous retained by the Celts of Strathclyde and Cumbria 
between the Clyde and the Mersey (see Plate IL, vol. 
viii) The first settlements of the Angles in these 
regions and the foundation of the kingdoms of Bernieia 
and Deira have been spoken of in vol viii. p. 270. 
Bernicia and Deira were Celtic names, Bryneich and Deifr, 
somewhat modified; the former kingdom corresponded 
generally with the modern counties of Durham and 
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Northumberland and the Lothians, the latter with York- 
shire, and when the two became united in one kingdom 
it received the name of Northumberland. 

The history of Bernicia between the establishment of 
Ida as its king and the reign of his grandson Ethelfrith 
(592-617), and of Deira prior to the reign of Edwin (616- 
633), the son of Ælla, is obscure. The skilful piecing 
together of the notices of Nennius, Bede, and the early 
English chroniclers by Palgrave, Lappenberg, Skene, and 
others cannot be regarded as a completely successful re- 
construction of the chronology of the Northumbrian kings. 
The chief difficulty, though only one of many, is that six 
of twelve sons of Ida are said to have reigned in Bernicia 
from his death (559) to the accession of Ethelfrith, his 
grandson (592 or 594), a period of only thirty-three or 
thirty-five years, which, though not quite incredible, ap- 
pears short in comparison with the parallel reigns of /Ella of 
Deira (559-588) and his son Edwin (616-633), while their 
names and order of succession do not agree in the earliest 
authorities. Another is that Bebba, the British princess 
from whom Bamburgh, the chief fortress of Bernicia, was 
named, was according to the Saxon Chronicle wife of Ida, 
but according to Nennius of Ethelfrith. Whatever may be 
the truth as to the earlier history, more light dawns with 
Ethelfrith, in whose reign the attempt to unite Bernicia 
and Deira commenced. ‘The most powerful and covetous 
of glory of kings,” as he is called by Bede, Ethelfrith 
* wasted the race of the Britons more than all the chiefs 
of the Angles, and made more land than any of them 
subject to or inhabited by Angles, exterminating or sub- 
duing the indigenous tribes” (Bede, i. 34). By one of 
these victories, that of Catraeth ? (596), commemorated in 
the verse of Ancurin, he overcame the Britons, who were 
driven back into Cumbria, and by another at Degsastan 
(1Dawston in Liddisdale) over Aidan, king of the Scots of 
Dalriada, in 603, he put a stop to incursions of the Scots 
down to Bede’s own day. A third victory at Caerleon 
(Chester on the Dee) 6131, followed by the slaughter of 
the monks of Bangor, marks the fact that the Northum- 
brian Angles were still heathens fighting against Christian 
Celts. It was these successes that led to the extension of 
Northumberland to the borders of Cumberland and West- 
moreland, and the first permanent inclusion of part at 
least of the distriet between the Tweed and the Forth in 
the kingdom of the northern Angles. Ethelfrith married 
a sister of Edwin and daughter of /Ella of Deira, and 
after Ailla’s death, during the minority of Edwin, seized 
Deira, over which he reigned for twelve years. The 
young Edwin took refuge first amongst the Britons and 
afterwards with Redwald, king of East Anglia, who re- 
stored him to his kingdom by the defeat and death of 
Ethelfrith at a battle on the Idle, a tributary of the 
Trent, in 617. This turn of fortune drove Eanfrid, 
Oswald, and Oswy, the sons of Ethelfrith, into exile 
amongst the northern Celts, and Edwin, like Ethelfrith, 
ruled over the whole Angles north of the Humber to the 
Forth; for, whether Edinburgh was his foundation or 
à fortress of the Celts (Dunedin), the tradition which 
linked its modern name with his can scarcely be without 
meaning. Through his example the Angles were converted 
to Christianity by Paulinus, a monk sent from Canterbury 
with letters from Boniface V. to the king and his wife 
Ethelberga, the daughter of Ethelbert of Kent. The story 
of the origin of the Northumbrian Church, with its inci- 
dents of the destruction of the idols by the heathen arch- 
priest Coifi, the speeches at the council of the witan 
which decided in favour of the new faith, the host of 
catechumens eager for baptism in the nearest rivers, the 
Glen in Bernicia, the Swale in Deira, and the Trent in the 
country of the Lindissi, the erection of a stone church 
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dedicated to St Peter at York surrounding the wooden 
oratory in which Edwin had himself been baptized, after- 
wards itself enclosed in the minster, forms one of the most 
vivid passages of Bede. As the scene of these incidents 
was his native country, and their time about half a century 
before his birth, there is no reason to doubt the substan- 
tial truth of a narrative derived at first, or at furthest 
at second hand. 

“Deda, a priest of Bardney, a man of singular veracity,” he 
mentions in one place, **told me that one of the oldest persons (in 
the province of the Lindissi, modern Lincoln) had informed him 
that he himself had been baptized by Paulinns at noon in the pre- 
sence of Edwin, with a great multitude of the people, in the river 
Trent . . . he was also wont to deseribe the personal appearance 
of Paulinus, tall of stature, a little stooping, his hair bets his 
visage meagre, his nose very slender and aquiline, his aspect both 
venerable and majestic.” 

The same historian testifies to the dignity of Edwin’s 
reign, shown by the “tufa,” or standard of feathers on a 
spear-head, borne before him in war and peace. A woman 
with a new-born child might walk through his dominion 
without harm, and cups were provided at the springs on 
the wayside for travellers. Such a time was fitted for the 
reception of the new religion of peace, but Edwin's days 
ended in war, and he perished at Heathfield (Hatfield in 
Yorkshire) in a battle against the heathen host led by 
Penda, king of Mercia, and the British King Ceadwalla 
(633). His death permitted the return of the sons of 
Ethelfrith. The eldest, Eanfrid, who is supposed to have 
been in exile amongst the Picts, obtained Bernicia, while 
Deira fell to Osric, the son of his uncle Alfric. Eanfrid, 
who relapsed to paganism, held his kingdom only a year ; 
and in 634 Ceadwalla defeated Osric at York, and killed 
by treachery Eanfrid, who had made overtures of peace. 
Eanfrid's brother Oswald recovered both Bernicia and 
Deira by the great victory of Heavenfield near Hexham in 
635. ‘The most Christian king of the Northumbrians,” as 
Bede emphatically calls him, Oswald restored Christianity 
throughout his whole territory, but under the monastic 
form he had learnt during his exile in Iona, and with the 
usages as to Easter and the tonsure which distinguished 
the Celtic from the Roman Church. At his request Aidan, 
a monk of Jona, came to instruct the Angles in the Chris- 
tian faith, and was in 634 or 635 consecrated as bishop of 
Lindisfarne, the Holy Island, which became the Iona of 
the eastern coast. 

The powerful and wise rule of Oswald not only reunited 
Bernicia and Deira, but subjected races of all the four lan- 
guages (for we may be sure Bede’s expression “all the 
nations of the four languages ” is an hyperbole), the Britons, 
the Picts, the Scots, and the Angles, to his dominion. 

In 642 he fell in a battle against Penda of Mercia at 
Maserfield, which, whether it be the place of that name 
now called Winwick in Lancashire or Oswestry (Oswald’s 
tree) in Shropshire, shows that he was still further enlarg- 
ing his realm. His successor Oswy revenged his death by 
the defeat and death of Penda at the river Winwaed, now 
Winmore, near Leeds (655), which resulted in the conversion 
of Mercia. In his reign Wilfrid, an energetic and ambitious 
monk, persuaded the Northumbrians at the council of 
Whitby to conform to the Roman usage as to Easter and 
the tonsure, and Colman, the third Celtic bishop of Lindis- 
farne, returned to Iona with the Scottish monks and the 
relics of Aidan. The successful advocate of the Roman 
rites became bishop of York, with a diocese including all 
Northumberland and the Pictish subjects of Oswy, thus 
completing the scheme of Gregory I. and Augustine for 
the ecclesiastical organization of England. 

On the death of Oswy in 670 the Picts revolted, but 
his son Egfrid succeeded in quelling the revolt and in 
extending his father’s kingdom both VOTUM the Mercians 
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on his southern and the Pictish kings on his northern 
border. In 684, tempted by his good fortune, he sent his 
general Berct to ravage Ireland, then, says Bede, a peace- 
ful and friendly country, which implies that his dominions 
had now touched some parts of the western shores, and 
next year he himself invaded the territory of the northern 
Picts, where he was defeated and slain by their king Bredei 
or Brude at Nechtan's Mere (Dunnichen? in Forfarshire) 
in 685. The result was that not only the Picts recovered 
their own land and ceased to pay tribute, but some of 
the Britons also became independent. The Northumbrian 
Church under the able leadership of Wilfrid shared in the 
extension of the kingdom, and it also shared in its repulse. 
A bishopric established under Trumwine at Abercorn in 
Linlithgowshire, in the country of the Angles, but close to 
the arm of the sea dividing the Angles and the Picts (Bede, 
iv. 26), had to be abandoned. The Forth was destined to 
be the limit of Northumbrian sovereignty to the north. 

Shortly before the close of this reign a dispute between 
the king and Wilfrid led to the division of the diocese of 
York into two bishopries —York, of which Bosa was made 
bishop, and that of Lindisfarne or Hexham, whose first 
bishop was Eata. A new bishopric was erected for the 
district of the Lindissi (Lincoln), who had been conquered 
by Egfrid. To this or the next reign belong the carliest 
fragmentary memorials of the Northumbrian or Northern 
English dialect which have come down to our time—the 
Runic inscription of the crosses at Ruthwell and perhaps 
those at Thornhill in Dumfriesshire and at Bewcastle in 
Cumberland. It was during the same period that Capmon 
(g.v.), a monk of Whitby, the earliest English poet, died 
(680), and Bepe (¢.v.), the monk of Wearmouth and 
Yarrow, the earliest English historian, except the anony- 
mous authors of the A.S. Chronicle, Aldhelm, and Eddi, the 
writer of Wilfrid’s life, was born (672 or 674). To their 
influence, and to the learned—which succeeded the warlike 
—epoch of Northumberland during the next century down 
to the death of Alcuin of York in 804, may be ascribed the 
fact that, while Saxon Wessex became the dominant state, 
the language and the land south of the Forth received 
from the Angles the name of English and England. 

Egfrid was succeeded by his brother Aldfrid, an ille- 
gitimate son of Oswy (685-705), who “retrieved,” in the 
words of Bede, “the ruined state of the kingdom, though 
within narrower bounds.” It was in his reign that Cuth- 
bert, a monk of Melrose, which had been founded by 
Bishop Eata, became bishop of Lindisfarne. His preaching 
commenced the Christianization of the country between 
the Forth and the Tweed, and his fame quickly gathering 
a legendary halo of miracles led to his being adopted as 
the patron saint of Durham and the north of England, as 
well as of southern Scotland. While no serious attempt 
was made to regain the lost territory in the country of 
the Northern Picts, Egfrid, his son Osred (705-716), and 
Osred’s successors, Coenred (716-718), Osrie (718-729), 
and Ceolwulf (729-737), some of whom were descendants 
of a different branch of the family of Ida, gradually 
extended the limits of their kingdom to the west, and, 
following the coast, established themselves in Galloway 
and as far as Cunningham (Bede, v. 12), the northern 
district of modern Ayrshire. Shortly before 731, when 
Bede concluded his history, an Anglian see had been 
created at Whithorn (Candida Casa) in Galloway, of which 
Pechthelm was the first bishop, and which lasted till 803. 

The last of the important kings of Northumberland, 
Eadbert (737-758), pushed his arms as far as the Clyde, 
defeating the Britons in Kyle, and, in alliance with Angus 
Macfergus, king of the Picts, took Allclyd (Dumbarton), 
the chief town or fortress of the Strathclyde Britons, in 
196. These were uncertain conquests. 
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The epoch of Northumbrian greatness closes with Oswy. 
It is significant that two of the last-named kings, Ceolwulf 
and Eadbert, resigned the crown for the tonsure. External 
circumstances combined with the enervation of the royal 
race to produce the decline of Northumberland. Its 
southern neighbour, Mercia, was ruled by two powerful 
kings,—Ethelbald, who ravaged Northumberland in 737, 
and after his death the great Offa (757-796), the con- 
temporary of Charlemagne; while a series of Northum- 
brian kings, of whom we know little save the names and 
the dates of their mostly violent deaths—Oswulf (758), 
Ethelwald (765), Alchred (774), Ethelred (779), Alfwold 
(788), Osred (792), another Ethelred (796), whose wife, 
Ethelfreda, was a daughter of Offa—wasted in intestine 
struggles the kingdom of their predecessors. 

On its northern boundary a vigorous line of Pictish 
kings, beginning with Angus Macfergus (731-761), the ally 
of Eadbert against the Britons of Strathclyde, whose chief 
seat was Scone, threatened, and there is no doubt often 
passed, the boundary of the Forth, but the Angles retained 
Lothian during the 8th and the first half of the 9th cen- 
tury, and it was not till a century after the union of the 
Scots and Picts under Kenneth Macalpine (844), in the 
reign of Indulph (954-962), that Edinburgh became Scot- 
tish instead of Northumbrian ground. In 793 the heathen 
Northmen signalized the commencement of the attacks 
which were for several centuries to vex the coast of Britain 
by the sack of Lindisfarne, and in the following year of 
Yarrow. Though this descent was repelled, the Danish 
vikings with increased numbers renewed their raids in the 
following century. Before its close the southern half of 
Northumberland had received a large infusion of Danish 
population. Their distant kinship in race and not so dis- 
tant likeness of language favoured their settlement in the 
territory of the Angles. With the close of the 8th century 
the history of the kingdom of Northumberland practically 
ends, though a few names of kings of pure Anglian race 
are recorded in the 9th century. 


It may be convenient to trace the subsequent fate of this king- 
dom and its parts. In 827 Eadred, king of Northumberland, sub- 
mitted to Egbert, the founder of the greatness of Wessex, aud 
agreed to pay tribute in order to stay the progress of that kingdom 
at the Humber. 

In 875 the Danish host, now too large for and weary of mere 
raids, divided itself between Guthorm, who led his division against 
southern England, where its final repulse by Alfred made him the 
hero of his race, while Healfdene, with no Alfred amongst the 
Angles to oppose him, conquered Northumberland and settled his 
followers on the east coast, throughout the whole of ancient Deira, 
the southern part of ancient Bernicia, and as far west as the central 
districts of Anglian Cumberland. Wherever the “by” replaced 
the older name or gave a new name to the settlement, wherever the 
** t" still lingers instead of ‘‘the” as the article, linguistic scholars 
see certain marks of Danish occupation. This occupation retarded 
the northern advance of the Wessex kings, the descendants of Alfred, 
and a century elapsed before Edward the Elder in 924 received 
again at Bakewell in Derbyshire the homage of the Northnm- 
brians, as Egbert in 827 is said to have done almost at the same 
point, whose position on the extreme southern border of Northum- 
herland is signifieant. This homage is recorded in the contested 
passage of the A.S. Chronicle: ‘And then chose him for father 
and lord the king of the Scots and the whole nation of the Scots 
and Regnwald and the sons of Eadulf and all those who dwell 
in Northumbria, as well Angles as Danes, Northmen, and others." 

jut the dispute as to the precise nature and extent of the sub- 
mission does not concern the present subject so much as the evi- 
dence it affords of the mixed population of Northumberland, and of 
the absence of any prominent sovereign of the whole country whose 
name could be mentioned by the Chronicle. In the reign of Athel- 
stan, the son of Edward the Elder, the great victory of Brunan- 
burgh (937), by which he defeated the united forees of Olaf Cuaran, 
the son of Sitrie, the Danish king or earl, his father-in-law Con- 
stantine, king of the Scots, another Olaf, the son of Godfry, king 
of the Irish Danes, and the British prince of Cumbria, made the 
conquest of Northumberland south of the Solway and the Tweed 
more of a reality. Norse mercenaries under Egil, the hero of the 
Ieelandic saga, fought in the army of Athelstan, and a few years 
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later the aid of Eric Blood-Axe, son of Harold the Fairhaired, 
had to be purchased by giving hiin the rule over Northumberland, 
which he was intended, but was unable, to hold as a barrier against 
the Scots and Danes. The conquest of the Northumbrian Danes 
was only completed in 954, when Eadred, the third son of Edward 
the Elder, who was king of Wessex, was able to substitute Oswulf, 
an earl of his own choice, for their last king, Eric, who is ealled 
by the English ehroniclers simply ‘‘the son of Harold,” and is 
supposed by Adam of Bremen to have been the son of Harold 
(Blue-tooth) king of Denmark, but by the best modern writers to 
be Eric Blood-Axe, who had returned to Northumberland and was 
slain at Stanemoor (954).! Eadgar (959-975), the suceessor of Eadred, 
divided Northumberland into two earldoms, which answered roughly 
to the ancient Deira and Bernicia, but probably more nearly to 
the modern county of York, of whieh Oslac was earl, and modern 
Northumberland and Durham, which Oswulf retained. The dis- 
memberment of the ancient kingdom had eommenced in the earlier 
reign of Edmund, who in 945 ceded Cumbria to Malcolm I. of Scot- 
land on condition that he should be ‘‘his fellow-worker both by 
land and sea,” a remarkable expression in the A.S. Chronicle, 
indicating alliance rather than homage. 

Lothian was either ceded between 970 and 975 by Eadgar to 
Kenneth, the son of Malcolm I., upon condition that it should 
retain its Anglian speech and customs, which is the aceount given 
by John of Wallingford, or conquered by the defeat of Eadulf 
Cudel, its ruler in the time of Canute, by Malcolm II. at the battle 
of Carham in 1018, as is stated by Simeon of Durham. It seems 
not impossible that both statements may be true, and that an 
earlier almost compulsory union was followed by a more complete 
annexation. For England was already threatened by the last and 
most formidable invasion of the Danes, which was to end in its con- 
quest by Canute (1017). This eonquest for a brief space included 
not only Northumberland but Scotland (1031-35). In the confused 
period between the Danish and the Norman conquests of England, 
the suecession of the Northumbrian earls appears to have been this. 
The two earldoms of Oslac and Oswulf had been united under Wal- 
theof (975), who was deposed by Æthelred in favour of Waltheof's 
son Uhtred (1000). Uhtred defeated the Scots near Durham, and 
reeeived the hand of Ælgifa, ZEthelred's daughter. He submitted 
to Canute, but was slain soon after his submission by a private 
enemy, and Erie, the husband of Canute's sister Gytha, beeaine 
earl, though the northern portion of his earldom was left to the 
charge of Eadulf Cudel, a brother of Uhtred, whose signal defeat 
at Carham, we have seen, finally united Lothian to Scotland. Two 
obscure sons of Eadulf, Ealred and a second Eadulf, afterwards 
appear as earls in Bernieia in the time of Hardicanute. Both were 
assassinated, the latter by Siward the Strong, a Danish follower 
of Canute, who married a daughter of Ealred, and in 1041 reigned 
over all Northumberland. He was the famous earl in the narrative 
of whose exploits it is difficult to separate legend from history, 
but to the latter apparently belongs his allianee with Malcolm 
Canmore, and the aid he gave in recovering his father’s kingdom 
from Macbeth, the representative of the Celtic party in Scotland. 
On his death in 1055, Edward the Confessor appointed Tostig, 
one of the sons of Godwin, earl of Northumberland, including the 
detached shires of Northampton and Huntingdon. Deposed by 
the Northumbrians, he took refuge with his brother-in-law, the 
Flemish Baldwin, at Bruges. After taking part in the early 
designs of William the Conqueror against England, he joined in 
the expedition of Harold Hardrada against his brother Harold, 
and was slain at Stamfordbridge (25th September 1066). After the 
Conquest Yorkshire was incorporated in England.  Morkere the 
son of Ælfgar earl of Mercia, and Copsige, a thane who had acted 
as deputy of Tostig, still retained the northern distriets, and, though 
they submitted to William, the subjugation was almost nominal. 
Northumberland, Cumberland, Westmoreland, and Durham were 
not sufficiently subdued to be ineluded in the Domesday survey, 
though some parts of southern Westmoreland and Cuinberland 
are contained in the description of the West Riding of Yorkshire, 
and parts of Lancashire in that of Cheshire. Frequent risings and 
constant changes of its earls prove the diffieulty which the Norman 
kings experienced in governing the unruly northern province: 
Robert of Comines was slain at Durham in 1069; Cospatrie was 
deprived for rebellion in 1070 ; Waltheof, who also rebelled, was 
executed in 1076 ; Walcher, who held it along with the bishoprie of 
Durham, was murdered in 1080 ; Alberic resigned the dignity in 
1085, aud was succeeded by Robert de Moubray, after whose for- 
feiture in 1095 Northumberland was united by Rufus to the crown. 
In the reign of Henry II. the earldom was eonferred on Henry, 
earl of Huntingdon, the son of David I. of Scotland ; after his 
death it was surrendered in 1154 by Maleolm IV., but its possession 
was always eoveted and sometimes almost obtained by the Seottish 
kings, until the final result of the wars of the Plantagenets was to 
leave Seotland independent, but to fix its boundaries north of the 


! See Munch, Chronicle of Man, p. 39; and Vigfusson, Corpus 
Pocticum Boreale, i. p. 259, ii. p. 494 (Oxford, 1883). 
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Tweed, the Cheviots, and the Solway. Richard II. in 1377 regranted 
the earldom to Henry Perey, and the memory of its former inde- 
ee roate the ambition of the earls of this 
powertul house, which played so great a part in English history in 
the 15th and 16th centuries (see bae) i 1 


To sum up the results of a somewhat complex and here 
necessarily compressed history. The ancient kingdom of 
Northumberland, formed by the union of all the north- 
eastern part of Britain between the Humber and the Forth 
under the Anglian kings, and the more or less complete 
conquest of the British or Cymric western part between 
the Mersey and the Clyde, was ruled by the Anglian kings 
from the middle of the 6th to the 9th century. A great 
portion of it was resettled by the Danes towards the close 
of that century. It was conquered-by the West-Saxon 
kings in the 10th century, but they had to allow its Danish 
earls to remain its real governors until shortly before the 
Norman Conquest, and before its close, or in the beginning 
of the 11th century, to cede the northern part of Cumbria 
and the northern part of Bernicia beyond the Tweed to 
the Scottish kings. Of their dominions the former, Gallo- 
way (the shires of Wigtown, Kirkcudbright, and part of 
Dumfries), became for a time an outlying district, but after 
David L an integral part, though it retained for some 
time longer its Celtic speech and customs, while the latter, 
Lothian, preserving its Anglian speech and customs, became 
the seat of the court and the source of the civilization 
of Scotland. The portion of the Northumbrian kingdom 
which remained English was divided into the shire of York, 
the earldom or county of Northumberland in the modern 
sense, and the later counties of Cumberland, Westmore- 
land, and part of Lancashire. The preponderating influence 
in government as in language passed during the Middle 
Ages, and still continues to belong, to southern England, 
which possesses the capital London, its greatest river the 
Thames, and its most fertile lands. "The discovery of the 
coal and ironstone, the sinews of manufactures, in the 
North, and the later development of the Mersey, the Clyde, 
the Humber, the Tyne, and the Forth, as the channels of 
commerce in modern times, have revived the importance 
of the districts comprised within the ancient kingdom of 
Northumberland. Whatever may be its future, its earliest 
history forms a memorable chapter in that of Great Britain. 


Of original authorities the Anglo-Saxon Chronicle and Bede are 
the most important, but the former was written in Wessex, and 
magnifies the West-Saxon kings. After Bede, Simeon of Durham is 
the most trustworthy English chronicler of northern affairs. Eddi’s 
Life of Wilfrid and Bede’s Life of Cuthbert are of value for the 
history of the church. The Chronicles of the Picts and Scots, edited 
by Mr Skene for the record series of the Lord Clerk Register, 
Adamnan’s Life of Columba, and the Scottish Chronicles of Fordun 
and Wynton, supplement, unfortunately in a fragmentary manner, 
the English writers. Some additional information may be antici- 
pated from the edition of the passages in the Norse sagas bear- 
ing upon English history to be published in the English series of 
chronicles and memorials. The best modern writers to consult 
for Northumbrian history are Lappenberg, History of the Anglo- 
Saxons (1880); Skene, History of Celtic Scotland, vol. i. (1876): 
Robertson, Scotland under her Early Kings; Fieeman, History 
of the Norman Conquest, and Old English History for Children 
(1869) ; and J. R. Green's The Making of England. (Æ. M.) 


NORTH-WESTERN PROVINCES, Tue, a lieutenant- 
governorship of British India, lying between 23° 51’ and 
31° 5’ N. lat. and between 77° 3’ and 84° 43’ E. long., 
is bounded on the N. by Tibet, on the N.E. by Nepal 
and Oudh, on the S. by the Chutiá Nagpur districts of 
Bengal, Rewah, the Bundelkhand states, and the Central 
Provinces, and on the W. by Gwalior, Rájputána, and 
the Punjab, with an area under British administration of 
81,858 square miles, The administrative headquarters and 
seat of the lieutenant-governor are at Allahabad. 

Physical Aspects.—The North-Western Provinces occupy, 
roughly speaking, the upper basin of the Ganges and the 
Jumna, The province of OupxH (4.v.) has since 1877 been 
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under the administrative charge of the lieutenant-governor 
at Allahábád, but in respect of its land and courts it still 
remains a distinct chief-commissionership. With this ex- 
ception, the North-Western Provinces include the whole 
upper portion of the Gangetic basin from the Himalayas 
and the Punjab plain to the Vindhyán plateau and the 
low-lying rice-fields of Bengal. Taken as a whole, the 
lieutenant-governorship consists of the richest wheat-bear- 
ing country in India. It contains many of the most famous 
cities of Indian history and is studded with thriving 
villages, interspersed at distances with large commercial 
towns. Except during the hot months, when the crops 
are off the fields, the general aspect is that of à verdant 
and well-tilled but monotonous plain, merging into hilly 
or mountainous country at the extreme northern and 
southern edges of the basin. 

'The extreme north-western or Himálayanregion comprises 
the native state of Garhwál, with the British districts of 
Dehra Dün, Garhwál, and Kumáun. The economic value 
of this mountainous tract is confined to the growth of tea 
in Kumáun and the export of forest produce. South of 
the Himálayas, from which it is separated by valleys or 
dáns, is the Siwálik range, which slopes down to the fruit- 
ful plain of the Doáb (two waters), a large irregular horn- 
shaped tongue of land enclosed between the Ganges and 
Jumna. The great boundary rivers flow through low-lying 
valleys fertilized by their overflow or percolation, while 
a high bank leads up to the central upland, which, though 
naturally dry and unproductive except where irrigated by 
wells, has been transformed into an almost unbroken sheet 
of cultivation by various canals and their distributaries. 
This favoured inter-fluvial region may be fitly regarded as 
the granary of upper India. North of the Ganges, and 
enclosed between that river and the Himálayas and Oudh, 
lies the triangular plain of Rohilkhand. "This tract presents 
the same general features as the Gangetic valley, varied by 
the damp and pestilential submontane region of the Tarái 
on the north-east, at the foot of the Kumáun hills. South 
of the Jumna is the poor and backward region of Bundel- 
khand, comprising the districts of Jaláun, Jhansi, Lalitpur, 
Hamirpur, and Banda, besides several petty native states 
under the administrative control of the Government of 
India. The soil is generally rocky and unfertile, and the 
population impoverished, scanty, and ignorant. The south- 
ernmost portion of Bundelkhand is much cut up by spurs of 
sandstone and granite hills, running down from the Vind- 
hyán system ; but the northern half near the Jumna has 
a somewhat richer soil, and comes nearer in character to 
the plain of the Doáb. Below the junction of the Ganges 
and the Jumna at Allahábád the country begins to assume 
the appearance of the Bengal plains, and also once more 
expands northwards to the foot of the Nepal Himalayas. 
This tract consists of three portions, separated by the 
Ganges and the Gogra. The division south of the Ganges 
comprises portions of Allahábád, Benares, and Ghazipur, 
together with the whole of Mírzápur, and in general features 
somewhat resembles Bundelkhand, but the lowlands along 
the river bank are more fertile. The triangular tract 
between the Ganges and the Gogra and the boundary of 
Oudh is the most fertile corner of the Gangetic plain, 
and contains the densest population. It comprises part 
of Allahábád, Jaunpur, parts of Benares and Gházípur, 
and the whole of Azamgarh. The trans-Gogra region, com- 
prising Basti and Gorakhpur districts, presents a wilder, 
submontane appearance. But even here cultivation has 
widely extended, and the gencral aspect is that of a well- 
tilled and verdant plain. 

Besides the three great rivers—the Ganges, Jumna, and 
Gogra—there are the following secondary streains, each 
with numerous minor tributaries :—the East and West Káli 
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and the Hindan flow through the Doáb; the Chambal 
intersects the trans-Jumna tract; in Bundelkhand the 
principal streams are the Detwá and the Ken; the Rám- 
gangá, rising in Garhwál, pursues a very tortuous course 
through Hohilkhand; the Gumti enters the Provinces 
from Oudh, and flows past Jaunpur to join the Ganges ; 
the trans-Gogra region is divided into two nearly equal 
parts by the Rapti. All the drainage of the country falls 
directly or indirectly into the Ganges. 

Climate, &c.—The climate of the North-Western Provinces as a 
whole may be classed as hot and dry. The Himalayan districts are, 
of course, cool, and have a much greater rainfall than the plains. 
They are succeeded by a broad submontane belt, the Tarai, which 
is rendered moist by the mountain torrents, and is covered by forest 
from end to end. This region bears a singularly bad reputation 
as the most unhealthy in all India, and in many parts only the 
aeclimatized aborigines can withstand its deadly malaria. The plain 
country is generally warm and dry, the heat becoming more op- 
pressive as the general level of the country sinks towards Allahabad 
and Benares, or among the hills of Bundelkhand. The monthly 
temperature of twelve stations in 1881-82 was as follows :—1maxi- 
mum, 112° Fahr.; minimum, 40*1 Fahr.; general mean, 77°°8 
Fahr. The maximum was 82? at Chakráta in Dehra Dún, 109° in 
Meerut, 114° in Allahabad, and 116° in Jhansi; the minimum was 
28° at Chakráta, 35° at Meerut, 41° at Allahabad, and 44° at Jháusi. 
The general mean was 57^*7 at Chakráta, 76:8 at Meerut, 78^:4 at 
Allahabad, 78°°8 at Benares, and 79*:1 at Jhansi. The total rain- 
fall during the same year amounted to 54°03 inches at Chakrata, 
97:49 at Dehra, 29°63 at Meerut, 35°43 at Bareli, 34:01 at Allaha- 
bad, 33:77 at Benares, and 52°62 at Jhansi. The chief disease is 
fever, to which a large proportion of deaths are due. 

Population. —The North-Western Provinces contain a denser 
population than any country of Europe, excepting Belgium and 
England. The census of 1881 returned the population of the Brit- 
ish districts at 32,720,128 (males 17,060,901, females 15,659, 227), 
distributed among 81,274 villages and towns. Including the two 
attached native states of Garhwal and Rampur, the area amounted 
to 86,983 square miles, and the population to 33,461,878. The 
following table exhibits the area (in square miles) and population 
of each district and state separately (exclusive of Oudh). 


Popula- 


"Ue c] Popula- | vici icti 
P District. ‘Arca. veu. Division. | District. | Area. SON 
Meerut | DehraDün 1193| 144,070 | Jhansi ..) Jalann | 1469 418,142 | 
Sahárau- | 2221) 979,544 Jhansi ..| 1567 | 333,227 
pur Lálitpur..| 1947 | 249,088 
Mnzaffar- | 1656| 758,444 || Allaha- | Cawnpur | 2370 | 1,181,296 
nagar bád Fatehpur | 1639 | 683,745 
Meerut ..|2379| 1,313,137 Bánda....| 3061 698,608 
Buland- |1915] 924,822 Allahábád | 2833 | 1,474,106 
shahr Hamirpur | 2288} 507,337 
Aligarh ..! 1955 | 1,021,187 Jaunpur. .| 1554 | 1,209,663 
Rohil- | Bijnaur ..! 1868 721,450 | Benares | Azaingarh | 2147 | 1,604,654 
khand | Murádá- |2282 | 1,155,173 Mirzápur | 5224 | 1,136,796 
| bád Benares..| 998} 892,084 
Budaun ..' 2002| 906,451 Gházipur | 1473 | 1,014,099 
Bareli ....! 1614 | 1,030,936 Gorakh- |4598 | 2,617,120 
Sháhja- 1746 | $856,946 pur 
hánpur Basti . 2153 | 1,630,012 
Pilibhit ..| 1872| 451,601 Ballia ....| 1144| 924,763 
Agra ..'Muttra ..| 1453] 671,690 || Kumáun | Almora ..| 6000} 493,641 
Agra .... 1850| 974,656 Garhwál..|5500| 345,629 
Farrukhá-, 1719 | 907,608 Tarái ....| 988| 206,993 
bád Garhwál or Tehri 4180| 199,836 
Máinpuri |1697| 801,216 | (native state) 
Etáwah ..|1691| 722,371 | Rampur (native 945| 541,914 
Etah e.. |1739 756,523 |! state) 


Mohammedans muster strongest in the northern divisions of 
Meerut and Rohilkhand, where they number 2,827,620. In 
Benares, Allahabad, Agra, and Kumann divisions they form a 
percentage respectively of 10:7, 9:5, 8:7, and 8'4 of the popula- 
tion. Many of the descendants of converts forced to embrace 
Islàm at the sword's point retain several Hindu customs aud 
adhere to purely Hindu observances and ceremonies. 

Most of the people are gathered into small villages. There are, 
however, no fewer than 238 towns with a population exceeding 
5000, and containing an aggregate of 3,513,107 inhabitants. No 
other part of India eontains so large a proportion of celebrated 
cities, though recent changes have made over Delhi, the most famous 
of all, to the adjacent province of the Punjab. Thirteen towns 
contained in 1872 a population exceeding 50,000— namely, (1) 
Benares, 199,700; (2) Agra, 160,203; (3) Cawnpur, 155,444; (4) 
Allahabad, 148,547; (5) Bareli (Bareilly), 113,417 ; (6) Meerut, 
99,565; (7) Sháhjahánpur, 74,830; (8) Murádábád, 67,387; (9) 
Farrukhábád, 62,437 ; (10) Kořl (Aligarh), 61,730 ; (11) Saháran- 
pur, 59,194 ; (12) Gorakhpur, 57,922; and (13) Mírzápur, 56,378. 
Eighteen towns contain a population of between 20,000 and 50,000. 
The other places of interest in the provinees are—the hill sanataria 
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of Naini Tal, Masüri (Mussooree), and Landaur, the sacred town of 
Hardwar, the ruined sites of Kanauj and Hastinapur, the deserted 
Mughal capital of Fatehpur Sikri, and the ancient temples and 
fortresses of Mahobá and Kalinjar. Most of the great towns lie 
along the banks of the Ganges and the Jumna. 

Agriculture. —Of a total area of 81,858 square miles, 38,169 were 
returned as under cultivation in 1881-82. Eleven great canal irri- 
gation works have been undertaken by Government:—(1) Ganges 
Canal, (2) Eastern Jumna Canal, (3) Agra Canal, (4) Dún Canals, 
(5) Rohilkhand Canals, (6) Bijnaur Canals, (7) Bundelkhand Lakes, 
(8) Lower Ganges Canal, (9) Bundelkhand survey, (10) Sardah Canal 
survey, and (11) Betwa Canal. The total area irrigated in 1881-82 
by Government works amounted to 1,395,217 aeres. There are two 
principal harvests, in autumn and spring. The great agricultural 
staple is wheat. The chief commercial crops include indigo, cotton, 
sugar, oil-seeds, and opium. The cultivation of tea is confined to 
the submontane districts of Kumaun, Garhwal, and Dehra Dun. 
The produce is chiefly manufactured into green tea, which finds a 
ready sale across the frontier in Central Asia, and is also exported 
to England. Rice and sugar-cane grow chiefly in the river valleys 
or in irrigated fields ; wheat is raised on the uplands by the aid of 
canals and wells; millets and cotton grow on the drier soils, while 
tobacco, vegetables, and other richer crops oceupy manured plots 
in the neighbourhood of villages. The three principal recognized 
tenures are—(1) zamándári, in which the whole land is held and 
managed in common, the rents and profits of the entire estate being 
thrown into a common stock and divided among the shareholders ; 
(2) pattidári, in which the lands are held severally by the different 
proprietors, all of whom are jointly responsible for the Government 
revenue; (3) bháyáchára, in which portions of the soil are held 
severally, while other portions may be held in common, with joint 
responsibility for the Government demand. In the hill tracts the 
peasantry are well off and independent ; in the more favoured plain 
districts they are in fairly comfortable cireumstances; but in 
Bundelkhand they still suffer from the effects of former nrisrule 
and from the effects of recent famines. 

Commerce and Trade ; Communication, &c. —The exports of the 
North-Western Provinees are principally confined to its raw agri- 
cultural produce—wheat, oil-seeds, cotton, indigo, sugar, molasses, 
timber and forest produce, dye-stuffs, ghí, opium, and tobacco. 
The imports consist mainly of Manchester piece-goods, metal-work, 
manufactured wares, salt, and European goods. The principal 
manufactures are sugar, indigo, and coarse cotton cloth. Orna- 
mental metal-work is made at Benares. The only factories on the 
English model are the Elgin and Muir cotton mills at Cawnpur, the 
Shahjahanpur rum distillery, and breweries at Masüri and Naini 
Tal. The largest and most valuable portion of the trade of the Pro- 
vinces is now condueted by rail direet with Calcutta, but the great 
waterways of the Ganges and Jumna still carry a large part of the 
heavy traflic. The Gogra forms the main channel for the grain and 
cotton of Gorakhpur, Basti, and Azamgarh, and for the forest pro- 
duce of Nepal. The lines of railway are the East Indian, which 
enters the North- Western Provinces from Bengal, and has its ter- 
minus at Delhi; the Sind, Punjab, and Delhi line; the Oudh and 
Rohilkhand Railway; and the Rajputana State Railway, connecting 
Agra with Bhartpur. The great trunk road traverses the heart of 
the Provinces. 

Administration.—The North-Western Provinces are under the 
administrative charge of a lieutenant-governor, who resides at Alla- 
hábád. The total revenue (including that of Oudh) in 1881-82 
amounted to £9,075,727, and the expenditure to £4,362,274. The 
chief item of receipt is the land-tax, which produced during the 
same year £5,751,104. Education is making steady progress 
throughout the central Gangetic plain, though still very backward 
in the Himalayan districts, in Bundelkhand, and in the remoter 
parts of Rohilkhand and the trans-Gogra tract. The total number of 
colleges and schools in the North-Western Provinces in 1881-82 was 
5063, with a roll of 170,966 pupils, of whom 142,190 were Hindus 
and 24,437 Mohammedans. The principal institutions for higher 
English education are the Muir Central College at Allahabad, and 
the Government and Church Missionary Society’s Colleges at Agra. 
The Benares College gives high Sanskrit education, while Delhi 
College, just beyond the borders, gives instruction in Arabic and 
Persian. Primary education is afforded by a complete system of 
village schools, the Provinces being divided into three cireles of 
inspection, and elementary instruction is now brought within easy 
reach of all who choose to avail themselves of it. 

History.—The traditions of the Mahábhárata cluster round the 
city of Hastinapur in Meerut district, which, with Indraprastha, 
whose shapeless ruins are still to be seen near Delhi, formed the re- 
spective capitals of the Pandavas and Kauravas. The earliest empire 
in this part of India, however, of which any certain monuments re- 
main was that of the Buddhist dynasty of Magadha, which attained 
its greatest development under Asoka (see vol. xii. p. 784 sq.). 

Continuous history begins with the Mohammedan invasion of 
Mahmud of Ghazni, who sacked the sacred cities of Kanauj and 
Muttra in 1017 A.D. Mohammed Ghorí, however, was the real 
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founder of the Moslem power in Hindustán. In 1193 the seat of 
the Moslem empire was fixed at Delhi, where it remained, with few 
intermissions, till the British conquest. 

The British first came into connexion with the North-Western 
Provinces as they advanced along the valley of the Ganges from 
Bengal. In 1763 the nawáb wazir of Oudh, with the phantom 
emperor Shah Alam, invaded Bengal. They received a crushing 
defeat at Baxar, and the emperor, with Balwant Sinh, rájá of 
Benares, joined the British camp. In 1775 the nawáb of Oudh, 
Asaf-ud-daula, ceded Benares, Jaunpur, and Ghazipur to the British, 
retaining Allahabad and Korah, which had been taken from the 
emperor in the previous year, when the British sold them to Oudh. 

The nawáb wazir, having agreed to pay a subsidy for the English 
troops maintained for his aid, and being always in arrear, signed in 
1801 the treaty of Lucknow, by which he made over to the British 
the whole of his Oudh dominions in the Doáb, together with 
Rohilkhand. For Lord Lake’s campaign in 1803 against Sindhia, 
which brought the whole remaining portion of the North-Western 
Provinces under British rule, see vol. xii. p. 804. The Himalayan 
districts of Kumaun and Garhwal were not acquired until after the 
Gurkha war of 1814-15, while the Delhi territory remained the 
personal apanage of the Mughal royal family until 1832, when it 
passed to the direct government of the East India Company. 

The first half-century of the British occupation was a period of 
peaceful progress. The Doáb especially rose into a great agrieul- 
tural and commercial tract, filled with new and growing cities, 
such as Cawnpur, Meerut, Aligarh, Rürki (Roorkee), and Saháran- 
pur. This peaceful period was interrupted by the mutiny of 1857, 
which first broke out in the North-Western Provinces, and pro- 
duced more disastrous effects in this tract than in any other part 
of India. Since the repression of the rebellion the principal event 
of importance in the Provinces has been the rapid development 
of the railway system, whieh is revolutionizing the commercial 
condition of the conntry and throwing open fresh outlets for its 
agricultural wealth. The outlying chief-commissionership of Oudh 
was placed under the administration of the lieutenant-governor of 
the North-Western Provinces from January 1877. (W. W. H.) 


NORTH-WEST TERRITORY was at first the vague 
general designation of all that portion of British North 
America which lay to the north-west of the provinces of the 
St Lawrenee basin. In the British North Ameriea Act of 
1867 provision was made for the eventual admission into 
the Dominion of Canada of Rupert's Land and the North- 
Western Territory. When, in 1869-70, the territories of 
the Hudson’s Bay Company (Rupert's Land, &c.) were 
incorporated with Canada, the province of Manitoba was 
formed out of the distriet lying between 49° and 50° 30’ 
N. lat. and between 96° and 99° W. long., and “any por- 
tion of Rupert's Land and the North-West Territory out- 
side" of those limits was to be governed by the lieutenant- 
governor of Manitoba under the name of the North-West 
Territories. In 1876 the district of Keewatin (or Kewatin) 
was constituted ; in 1881 the limits of Manitoba were 
shifted north to 52° 30' and west to 101° 20’; and in 1882 
the four new districts of Assiniboia, Saskatehewan, Alberta, 
and Athabasea were organized. (1) Keewatin (395,000 
square miles) lies due north of Manitoba, and extends as 
far as Boothia on the Arctic Ocean. (2) Assiniboia (about 
95,000 square miles) lies west of Manitoba between 101* 
20' W. long. and the line dividing the 10th and 11th ranges 
of townships of the Lands System Survey, and is bounded 
northward by the 9th correction line (near 52° N. lat.). 
It contains Fort Pelly, Fort Ellice, Qu’Appelle, and Regina: 
(on the Canadian Paeifie Railroad), the last of whieh has 
been chosen as the future eapital of the province. (3) 
Saskatchewan (about 114,000 square miles) lies north of 
Assiniboia, and extends north to the 18th correction line 
(about 54° N. lat.) and east to the Nelson river and Lake 
Winnipeg. It contains Battleford, Carleton, Prince Albert. 
(4) Alberta (100,000 square miles) is all the country due 
west of Assiniboia and Saskatchewan as far as the boundary 
of British Columbia. (5) Athabasca (122,000 square miles) 
is the country due north of Alberta as far as the 32d correc- 
tion line (about 60° N. lat.). The term North-West Terri- 
tories is now used to indicate, not only the unorganized 
region to the north-west, but all the unorganized region 
of British North America, inclusive even of Labrador. 
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NORTHWICH, a market town of Cheshire, England, 
is situated at the confluence of the rivers Weaver and Dane, 
near the Trent and Mersey Canal, and near the main line 
of the London and North-Western Railway in the Chester 
branch of the Cheshire lines, 18 miles north-east of Ches- 
ter and 22 south-west from Manchester. The streets are 
narrow and irregular, and many of the houses are screwed 
and bolted together to keep them secure from subsidences 
arising from the dissolving of the salt strata (180 feet in 
thickness), caused by the pumping of brine for the pur- 
pose of evaporation. Among the public buildings are the 
market-house, the drill-hall, and the Victoria club. Salt 
springs in Northwich were known to the Romans, By 
the Britons it was called the Black Salt Town. The 
substratum of rock-salt upon which the town rests was 
first discovered in 1670. It consists of two beds, a lower 
and an upper, which lie horizontally, the lower about 330 
feet from the surface. In the lower stratum there exist 
several mines in the neighbourhood of the town. From 
two of these, each 40 acres in extent, the rock-salt is pro- 
duced. The average quantity of salt exported from the 
town annually amounts to over 500,000 tons. Many of 
the inhabitants are engaged in building flat boats to 
convey the salt to Liverpool; and shipbuilding, rope and 
sail making, brick making, iron and brass founding, and 
tanning are also carried on. One mile from the town 
the river Weaver trustees have constructed an hydraulic 
lift to connect their navigation with the Trent and Mer- 
sey Canal on the higher level. By the river: vessels of 
500 tons burden can approach the town. The population 
of the urban sanitary district (area 1920 acres) in 1881 
was 12,246. 

At the time of the Norman survey Northwich constituted part 
of the demesne of the earls of Chester. In the reign of Richard 
III. it passed to the crown, and afterwards was granted to the 
Derby family, who sold it a century ago; in recent years the 
manor was acquired by tlie local board by purehase. The town in 


1643 was fortified by the Parliament, was taken by the Royalists, 
but was retaken by the Parliamentarians. 


NORTON, Hon. Mrs CanoLtNE EvizaBetu (1808-1877), 
afterwards Lady Stirling- Maxwell, ranks high among 
the women of letters of the 19th century. She was born 
in 1808. One of the three beautiful granddaughters of 
Sheridan, daughters of his son Thomas, “three Graces” 
of London society in the reign of George IV., she showed 
literary ambition and faculty before she was out of her teens. 
Her first publication, made at the age of seventeen, was a 
merry satire, The Dandies’ Rout, illustrated by herself, 
full of girlish high spirits and wit. The preference shown 
for mournful and tender themes in her subsequent writings 
is in strange contrast with this opening jeu @esprit. Her 
first essay in serious verse was made in 1829 with Zhe 
Sorrows of Rosalie, the next in 1831 with The Undying 
One, a version of the legend of the Wandering Jew. 
Fluent melody of versification, richness and felicity of 
language, great tenderness of sentiment, and rhetorical 
luxuriance of illustration showed that she had inherited 
no small portion of her grandfather’s genius, and brought 
her at once into fame. Her portrait appeared in Fraser's 
Magazine in 1831 as that of ** the leader of the female band.” 
Curiously enough, the author of the accompanying notice 
describes her as “ happy in all the appliances of wealth and 
fame," and asks, * Of a life like hers what can be told?” 
at the very time when, according to her own subsequent 
account, she was “learning the law respecting women, 
piecemeal, by suffering from every one of its defects of 
protection.” She had made an unfortunate marriage in 
1827 with the Hon. George Norton, brother of Lord 
Grantley ; then, after three years of protests on her part 
and good promises on his, she had taken the decisive step 
of leaving his house for her sister's, had “condoned” on 
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further good promises, and had returned, to find matters 
worse. The husband's unmanly persecutions culminated 
in 1836 in an action brought against Lord Melbourne for 
seduction of his wife, which the jury decided against Mr 
Norton’s claims without leaving the box. Mrs Norton 
made her own unhappy experience a plea for addressing 
to the queen in 1855 an eloquent letter on the law concern- 
ing divorce, and her writings had considerable influence in 
ripening opinion for recent changes in the legal status of 
marned women. During the reign of William IV., Mrs 
Norton was at the height of her literary reputation, con- 
tributing many criticisms, sketches, tales, and songs to 
various periodicals and annuals, and using pencil as well 
as pen. She was not a mere writer of elegant trifles ; she 
was one of the priestesses of the “reforming” spirit; she 
appeared at her best in such works as A Voice from the 
Factories (1836), a most eloquent and rousing condemna- 
tion of child labour. In a similar vein of warm sympathy 
with the unfortunate, she addressed a poem in 1845 to 
the prince of Wales, exhorting this Child of the Islands to 
use his power for social reforms. Aunt Carry’s Ballads, 
dedicated to her nephews and nieces, are written with 
playful tenderness and grace of the most charming kind. 
Later in life she produced three novels, Stuart of Dunleath 
(1851), Lost and Saved (1863), and Old Sir Douglas 
(1868). All three are written with great power and 
freshness of style, enthusiastic facility in the exposure of 
social impostures and in the exhibition of ideals of generous 
conduct. Her heroines are too painfully tried by calami- 
tous misunderstandings and injuries, especially Eleanor 
Raymond, the heroine of the first, whose long scries of 
misfortunes finds hardly any relief from childhood till 
death. This may have been due to the writer’s moral pur- 
pose, originating in her own bitter experience, of cham- 
pioning the wrongs of her sex; but it is a singular fact, 
pointing to temperament as the cause, that Johnson made 
the same complaint about the novel of her great-grand- 
mother, Frances Sheridan. Mrs Norton’s last poem was 
the Lady of La Garaye (1861), her last publication the 
half humorous, half heroic story of Zhe Rose of Jericho in 
1870. She died on the 14th of June 1877. Mr Norton 
died in 1875; and Mrs. Norton in the last year of her 
life was married to Sir W. Stirling-Maxwell. 

NORWALK, a township of the United States, in Fair- 
field county, Connecticut, on Long Island Sound, 43 miles 
north-east of New York, at the terminus of the Danbury 
and Norwalk Railroad. It contains the borough of Nor- 
walk, dating from 1836, and the city of South Norwalk, 
incorporated in 1870, the population of township, borough, 
and city in 1880 being respectively 13,956, 5308, and 
3726. Vessels drawing 6 feet of water ascend the Nor- 
walk river at low tide, and there is regular steamboat 
communication with New York. The shallow waters of 
the bay at the mouth of the river form a good locality for 
oyster-culture, and about three hundred families in South 
Norwalk are engaged in this industry. Locks, knobs (of 
New Jersey clay), and iron bolts and screws are manufac- 
tured in the township on a very extensive scale ; and there 
are also iron-foundries, shipyards, flour-mills, planing-mills, 
felt factories, hat factories, carriage-works, shoe factories, 
&c. Norwalk was settled about 1640 and incorporated as 
a town in 1653. The settlement was burned by Governor 
Tryon’s Hessians in 1779. 

NORWALK, a post-village of the United States, capital 
of Huron county, Ohio, 58 miles east of Toledo by the 
Lake Shore and Michigan Southern Railway and also on 
the Wheeling and Lake Erie Railroad, is a flourishing 
little place of 5704 inhabitants (1880), containing planing- 
mills, grist-mills, manufactories of sewing-machines, organs, 
carpet-sweepers, and shoes, and breweries. 
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NORWAY 


PART I.—GEOGRAPHY. 


ORWAY comprises the western and northern divi- 
sions of the Scandinavian peninsula. It is bounded 
N. by the Arctic Ocean, W. by the Norwegian Sea and the 
North Sea, 8. by the Skagerrak, and E. by Sweden, Finland, 
and Russia. It lies between 57° 59' (Lindesnæs, or The 
Naze) and 71° 11’ (Knivskjerodden, close to the North 
Cape) N. lat. and 4° 30°5 (Utvær, off Sogne Fjord) and 
31° 12-5 (René, adjacent to Vardó) E. long. The length 
of the coast-line, exclusive of fjords, bays, and islands, 
is 3018 miles, and the area 122,780 square miles, The 
country, which has its greatest breadth, 280 miles, at the 
61st parallel of latitude, is comparatively narrow, measur- 
ing only 70 miles across between the 64th and the 68th 
parallels. 

The Scandinavian peninsula constitutes for the most 
part a rocky region, of which the loftiest tracts le on 
the Norwegian side. The interior of Finmark, the most 
northerly district of Norway, has no considerable heights ; 
but the frontier between Sweden and Norway, from Tromsö 
stift (69° N. lat.) to the southern part of Throndhjem stift 
(63° N. lat.) is marked by a continuous mountain range, 
called Kjélen (the keel) which, geologically, extends in 
lower levels still farther south as the frontier between the 
two countries. In this range are specially conspicuous the 
alpine regions occupying the interior of Tromsö stift, with 
peaks reaching a maximum altitude of 5475 feet,— the ice- 
clad tract of Sulitjelma east of Salten Fjord (6178 feet), 
the heights east of Throndhjem Fjord (4560 feet), and those 
east of Röros (4680 feet). From this region the loftiest 
line of the rocky mass takes a direction bearing west-south- 
west, under the name of the Dovre Fjeld, commencing with 
a plateau only 2000 feet high, but rising farther west into 
mountainous tracts like those of Sneehetten, whose summit 
(7566 feet) was long regarded as the highest in Norway, 
Rundane (6930 feet), the Jotun Fjelde, where the loftiest 
peak of Norway, or indeed of northern Europe, occurs 
(Galdhópiggen, 8400 feet), and terminating at its western 
extremity, north of Sogne Fjord, in the snow-field known 
as Justedalsbree, where Lodalskaupen reaches the height 
of 6790 feet. From the Jotun Fjelde the ridge extends 
southwards, under the name of the Lang Fjelde, comprising 
the Fille Fjeld (Suletind, 5807 feet; Jékuleggen, 6247 
feet), the Hemsedal Fjeld, Hallingskarvet (6430 feet), 
Hallingjékelen (6539 feet), Hardangervidden (Haarteigen, 
6063 feet), and is gradually lost in more moderate eleva- 
tions towards the extreme south of the country. Thus a 
glance at the map will show that the ridge of highest 
points which traverses the Scandinavian peninsula runs 
almost parallel to the west coast of Norway, and that the 
lines retain on the whole this relative position in their 
various deviations. The narrower part of the mountain 
mass occurs on the side of the ridge facing the Norwegian 
Sea, the broader part on that facing the Baltic and its 
arms. In the latter direction, t.e., eastward, the surface 
of the country presents a comparatively uniform slope, 
alike in Sweden and in the part of Norway lying south 
of the Dovre Fjeld and east of the Lang Fjelde. West 
of the ridge, on the other hand, the rocky mass maintains 
on the whole a higher elevation, sinking comparatively 
slowly and here and there in ledges towards the sea, so 
that in various localities its final descent to the ocean is 
exceedingly abrupt, or it terminates in lofty precipitous 
islands. 

In Norway the mountainous region constitutes chiefly 
a vast plateau extending well-nigh over the whole country, 


the general outline of which has been noted above. From 
this tableland rise the summits of the mountains, and the 
rocky mass itself is intersected by wide fissures, forming 
valleys, lakes, and fjords. The roads across the mountain 
ridge traverse the valleys, and hence can afford no standard 
by which to measure its height. Its elevation is estimated 
at from 2000 to 4000 fcet in different localities. From 
the position of this mountain ridge it naturally follows 
that the longest valleys and the longest rivers are found 
in the “east country," t.e., the part of Norway lying to the 
east of the Lang Fjelde and south of the Dovre Fjeld, 
whereas on the west coast the valleys are invariably short, 
and many of the fissures are occupied by deep fjords pene- 
trating far into the interior. Such parts of the country 
as may justly be entitled plains (as, for instance, Romerike 
in east Norway, and Lister and Jæderen on the south-west 
coast) are exceedingly limited as to both number and ex- 
tent. 
tances, and even then only exceptionally by large vessels. 
It is only in those comparatively frequent cases where the 
rivers expand into lakes that they can, strictly speaking, 
be navigated by ships. On the other hand, the water- 
falls in Norway are exceedingly numerous, and many of 
them remarkable for their height, body of water, and 
great beauty. The most important rivers are enumerated 
below. 


(1) The Klar Ely flows from Femundsé into Sweden. (2) The 
Tista (7 miles) flows through Femsö and thence into the sea at Fre- 
derikshald. (3) The Glommen, the largest river in the Seandinavian 
peninsula (350 miles), rises in Sóndre (South) Throndhjem amt, 
north of Róros, flows through Osterdal, and disembogues by two 
arms into the Skagerrak at Frederikstad. It is navigable for large 
ships 7 miles from its mouth up to Sarpsborg, where it forms the 
celebrated Sarpfos (69 feet). The Glommen has numerous tribu- 
taries, of which the most considerable is the Vormen, flowing out of 
Lake Mjósen. (4) The Gudbrand Laagen (50 miles), rising in 
Lesjeskogen Vand (a lake with two outlets) on the Dovre Fjeld and 
flowing through Gudbrandsdal, forms Lake Losna and falls into 
Lake Mjósen at Lillehammer. (5) The Drams Elv (163 miles, 
reckoned from the source of the Bægna), the outlet of Lake Tyri- 
fjord, falls at Drammen into Drammen Fjord, an arm of Christiania 
Fjord. The chief tributaries of the Drams Elv are the Rands 
Elv, which flows through Rands Fjord; the Bægna (87 miles), 
which rises in the Fille Fjeld and passes through Valders; and 
the Hallingdal Elv (113 miles) which has its source in Halling- 
skarvet and flows through Hallingdal and Lake kroderen. The two 
first of these tributary streams unite at Hónefos, at the northern 
extremity of Lake Tyrifjord. (6) The Nummedal Laagen (143 
miles) rises in the mountain lake Normands Laagen on Hardanger- 
vidden (Waste of Hardanger), flows through Nummedal, passes the 
mining town of Kongsberg, and falls into the Skagerrak at Laurvik. 
(7) The Skien Elv (126 miles) receives the drainage of eastern 
Thelemark and falls at Skien into Skien Fjord. (8) The Nisser 
Elv (112 miles), from Nisser Vand, falls into the sea at Arendal. 
(9) The Topdal Elv (84 miles) rises in western Thelemark and 
disembogues at Christiansand. (10) The Otteren (140 miles) flows 
through Szetersdal, where it expands into several lakes, and falls 
at Christiansand into the Skagerrak. (11) The Mandal Elv (85 
miles) reaches the Skagerrak at Mandal. (12) The Sire-aa (84 
miles) traverses Siredal, forms Siredal Vand, and disembogues into 
the North Sea. (13) The Bjoreia (22 miles) rises on Hardanger- 
vidden, forms the celebrated Voringfos (474 feet high), and dis- 
charges itself into Hardanger Fjord. (14) The Rauma (36 miles), 
from Lesjeskogen Vand, flows through Romsdal and has its outlet 
at Veblungsnes into Romsdal Fjord. (15) The Driva (70 miles), 
from Snæhætten on the north side of the Dovre Fjeld, flows through 
Drivdal and disembogues into Sundal Fjord. (16) The Orkla (98 
miles), flowing irom Opdal through Orkedal, discharges itself into 
Throndhjem Fjord. (17) The Gula (78 miles) rises in close proxi- 
mity to the springs of the Glommen and flows through Guldal to 
Throndhjem Fjord near the embouchure of the Orkla. (18) The 
Nea (70 miles), from Selbusjó, the river on which Throndhjem is 
situated, forms the Lerfos, (19) The Namsen Elv (85 miles) flows 
through Namdal and enters Namsen Fjord at Namsos. (20) The 
Rós Elv (16 miles), the outlet of Rós Vand, falls into Ranen Fjord. 
(21) The Ranen Elv (42 miles), from the frontier range, disem- 
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bogues into Ranen Fjord. (22) The Salten Elv (43 miles) falls into 
Salten Fjord. (23) The Maals Elv (74 miles) flows into Malangen 

'jord. (24) The Skibotten Elv (43 miles) falls into Lyngen Fjord. 
(25) The Reisen Elv (70 miles), from the Swedish- Norwegian 
frontier, disembogues into Reisen Fjord. (26) The Alten Elv (98 
miles), from the Finmark plateau, flows past Kautokeino and falls 
into Alten Fjord ; it is navigable with boats for a considerable dis- 
tance. (27) The Tana Elv (175 miles), which constitutes through- 
out a great part of its course the frontier between Norway and 
Finland, disembogues into Tana Fjord ; it also is navigable with 
boats for a considerable distance. (28) The Neiden Elv (50 miles) 
is in south Varanger. (29) The Pasvik Elv (77 miles), which for 
part of its course constitutes the Russian frontier, drains the great 
Enare Lake and flows into Kloster Fjord, an arm of Varanger Fjord. 
(30) The Jakobs Elv (15 miles), the last frontier river bordering on 
Russia, disembogues close to King Osear II.'s Chapel. 

The fresh-water lakes of Norway must, as already stated, 
be generally regarded as mere river expansions. Hence 
they are, as a rule, long and narrow, and, to judge from the 
soundings hitherto made, exceedingly deep. 

The most important are ; —Femundsó in Osterdal, 35 miles long, 
2300 feet above the sea; Oieren (Glommen); Mjósen, the largest 
inland lake of Norway, 57 miles long, with a surface-area of 200 
square miles, 400 feet above the sea, and 1483 feet in depth, the 
bottom being 1083 feet beneath the level of the North Sea ; Rands- 
fjord, 43 miles long; Tyrifjord, comparatively quadrangular in 
form; Króderen (the Hallingdal Elv), Nordsjó, Hiterdal Vand, 
Tinsjó, Siljord Vand, Bandak Vand, Nisser Vand, in Thelemark ; 
Bygdin, Gjende, 3314 feet above the sea; Vinster Vandene (Jotun 
Fjelde) Hornindal Vand (in Nordfjord), Selbusjó (Throndhjem), 
Rés Vand, possibly the largest inland lake of Norway next to 
Mjósen, and by comparison of a somewhat more quadrangular form, 
in Helgeland; and Alte Vand (Tromso stift). A map of Norway 
on a large seale shows a prodigious number of smaller sheets of 
water, more particularly in Christiansand stift. The total surface- 
area of all the fresh-water lakes of Norway is estimated at 2930 
square miles, or 2°38 per cent. of the area of the land. 

The numerous and in many cases very extensive fjords, 
as well as the height and contour of the country, give to 
the different parts of the coast of Norway a remarkably 
varied character. For long distances the mainland does 
not come into direct contact with the sea, girdled as it is 
by a belt of islands, holms, and skerries, more or less 
thickly set, which forms the so-called “skjergaard ” (fence 
of skerries) or outer coast. Between this wall of islets 
and the mainland, accordingly, extends a connected series 
of sounds—‘“‘leder” (roads), as they are called—of the 
greatest importance for coastal navigation, since they 
admit of the employment of smaller and weaker vessels. 
The whole of the coast from Svinesund, the terminal point 
of the southern frontier towards Sweden, as far as Lister, 
is comparatively low. Of its most noteworthy fjords the 
first in order is that of Christiania, 90 miles long from 
south to north, or from the Færder lighthouse’ to Chris- 
tiania. Here, at its head, it forms Bunde Fjord, extending 
north to south ; and some distance down Drammen Fjord. 
Farther west comes Langesund Fjord, which enters Skien 
Fjord in a northerly direction. The remaining fjords on 
this tract of the coast are of minor importance. Of islands 
must be mentioned those in close proximity to Christiania : 
—Jelóen, in the vicinity of Moss; the Hvalóer, off the 
eastern shore of Christiania Fjord ; Nóteró and Tjomó, off 
the western shore ; Jomfruland, in the vicinity of Kragero; 
and Tromóen, near Arendal. The navigable roads or sounds 
on this part of the coast are not strictly connected, though 
comparatively considerable in extent. Open tracts, un- 
protected by a belt of islets and skerries, occur at the 
mouth of Langesund Fjord, and along the coast westwards 
from Lindesnes, At Lister the coast begin: to rise, and 
continues to do so as far as the flats of Jæderen, where the 
land has a gentle slope towards the interior of the country. 
This tract, with the sole exception of Egeróen, has no 
girdle of skerries, nor is it anywhere intersected by any 
considerable fjords. 

From Bukken Fjord, however, which lies fully exposed 
to the sea, the ‘‘skjzrgaard,” in a stricter sense, com- 
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mences, to continue almost uninterruptedly along the 
whole west coast. Bukken Fjord sends off several arms, 
the principal of which are Stavanger Fjord and Lyse 
Fjord, the latter noted for its great narrowness and its 
lofty precipitous walls. The roads or navigable sounds 
between Bukken Fjord and Bergen are open to the sea at 
the mouths of the larger fjords only. Of such the most 
noteworthy is Hardanger Fjord, which, beginning at Dóm- 
melen and piercing the country for 80 miles in a north- 
easterly direction, sends off several arms. That nearest 
the head is the picturesque Sór Fjord, lying north and 
south. From Bergen northwards to Cape Stad there is, 
if the mouths of the fjords be excepted, a well-protected 
“led” or road. At the 61st parallel of latitude we have 
the longest fjord of Norway, Sogne Fjord, which penetrates 
100 miles into the country, everywhere shut in by high 
and precipitous rocky walls. Northwards, its chief arms are 
Fjærland Fjord, Sogndal Fjord, and Lyster Fjord ; east- 
wards, Aardal Fjord and Leirdal Fjord; southwards, 
Aurland Fjord, together with Nero Fjord, the grandest of 
them all. Off the north shore of Sogne Fjord we have the 
most westerly islands of Norway, viz., Utvær, and farther 
north the lofty islands of Alden, Kinn, Batalden, and 
Skorpen. Here Dals Fjord and Förde Fjord, and farther 
north Nord Fjord, of very considerable extent, penetrate 
into the country. Off Nord Fjord lies the island of Bre- 
mangerland, with a mountain summit, the Hornelen, rising 
to the height of 2940 feet. The land at Stad projects 
into the sea without any belt of islets ; the protecting fence, 
however, soon recommences farther towards the north-east. 
On this part of the coast, that of Romsdal, several large 
fjords penetrate deep into the country, such as Stor Fjord 
in Sóndmóre, with numerous arms, the most important 
being Hjórund Fjord and Sunelv Fjord, Romsdal Fjord, 
Sundal Fjord, and Surendal Fjord. To an exposed tract 
of coast, Hustadviken, south of Christiansund, succeeds 
Throndhjem Led (Throndhjem Road), shut off from the 
sea by the large low islands of Smélen and Hiteren, the 
latter of which is the largest island in southern Norway. 
From Throndhjem Led the broad and extensive Thrond- 
hjem Fjord stretches in several directions, first south-east- 
wards, then eastwards, and finally north-eastwards, for 
about 80 miles into the country, as far as Stenkjer on 
Beitstad Fjord. : 

North of Throndhjem Fjord an outer coast with a navi- 
gable “road ” extends almost unbroken to the North Cape. 
Among other fjords in Nordre Throndhjem amt Folden 
Fjord and Namsen Fjord must be mentioned; off the latter, 
the low-lying group of islands bearing the name of Vigten 
project far into the sea, surrounded, as in the case of 
Smólen and Hiteren, by an extremely shoaly ‘ skjsergaard,” 
which stretches right up to Vest Fjord, and renders an 
approach to land very difficult and dangerous. The coast 
of Nordland is distinguished by a chain of lofty picturesque 
islands, as Torghatten, with its natural tunnel, 400 feet 
above the sea, which runs from south-west to north-east for 
a length of 520 feet, Vægö, Dónnesó, Lovunden, Trzenan, 
Hestmandó, Lurö, Fugló, and Landegode. The mainland, 
too, exhibits magnificent mountain summits, viz., the Seven 
Sisters on Alstenóen, Strandtinderne, and the snow-field 
Svartisen. The fjords, though not so long as in southern 
Norway, are still of very considerable size, as, for example, 
Bindal Fjord, Vel Fjord, Vefsen Fjord, Ranen Fjord, Salten 
Fjord, Folden Fjord, Tys Fjord, and Ofoten Fjord. Off 
Salten are the well-known Lofoten Islands, skirting westerly 
the broad arm of the sea called Vest Fjord, which termi- 
nates in Ofoten Fjord. The Lofotens consist of a chain of 
islands separated from each other by broader and narrower 
channels. The mountains on the outermost group are not 
particularly high—indeed the principal island, Rést, is 
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remarkably low; but otherwise the islands exhibit a chain of 
granite peaks to be counted in hundreds, strangely charac- 
teristic with their Jagged, fantastic outlines, and towering 
to a height of from 2000 to 3500 feet above the level of 
the sea. This truly alpine scenery is rendered the more 
imposing in character by the fact of its rising directly from 
the sea. The Lofotens are connected on the north with 
the group of islands called Vesteraalen, which, in their south- 
ern parts, fully equal the Lofotens in grandeur. Within 
these groups of islands lies the largest island in Norway, 
Hindóen (area, 865 square miles), with the lofty peak, 
Mésadlen. From the innermost creek of Ofoten Fjord the 
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ous, being nowhere broken by channels through which ice-cold water 
from the depth of the Polar Sea would otherwise find a passage to 
the ‘‘sejlled” or navigable roads along the coast, and to the deep 
fjords that penetrate so far into the country. The Norwegian 
fjords have as a rule the remarkable characteristic that the bottom 
for great distances lies deeper, and in some cases very considerably 
deeper, than the surface of the coastal banks ; thus, for example, 
the Norwegian Channel is upwards of 400 fathoms deep in the 
Skagerrak, Stavanger Fjord has a depth of 380 fathoms, Hardanger 
Fjord 355, Sogne Fjord 670, Nord Fjord 340, Throndhjem Fjord 300, 
Ranen Fjord 235, Vest Fjord 340, Alten Fjord 225, and Varanger 
Fjord 230, These maximum depths occur in many cases at a great 
distance from the sea. 


For our knowledge of the geology of N orway we are Geology. 


Northern distance to the Swedish frontier is only 6 miles. North | chiefly indebted to the results brought to light by the 
fjords of Hindéen, in Tromsö amt, there is also a chain of large | Royal N orwegian Geological Survey, under the direction 
E. ds, islands, as Senjen, Kvaló, Ringvasó, and others. Of large | of Professor Kjerulf. To the geologist Norway presents 


a region of the highest interest, alike from the structure 

of the country itself and from the fact of the rock-surface 

almost everywhere lying bare and being intersected by 
natural profiles of valleys and ravines. Extensive tracts 
consist of the Archzean formation, with its strata of gneiss, Archean 
hornblende schist, and quartz,—the first of these forming forma- 
the lower, the last the upper section, both of great depth. tion. 


fjords may be mentioned Malangen Fjord, Bals Fjord, Ulfs 
Fjord, Lyngen Fjord, as also Kveenang Fjord, with the grand 
scenery of the Kvanang peaks. In Finmark, the large 
coast islands Sóro, Stjernó, Seiland, Kvaló, Ingó, Mageró 
extend to the North Cape; but here the “skjeergaard,” or 
outer coast, comes abruptly to an end. The coast of east 
Finmark presents a totally different character: flat mount- 


ain wastes descend precipitously to the ocean without any 
islands beyond, save Vardó, with two low islets at the 
farthest eastern extremity of Norway. The fjords of Fin- 
mark are broad and long, as Alten Fjord, Porsanger Fjord, 
Laxe Fjord, Tana Fjord, all extending southwards, and 
Varanger Fjord, which takes a westerly direction. The 
farther east one proceeds the lower does the country be- 
come ; the sharp peaks disappear and give way to a low- 
lying, monotonous landscape on the north side of Varanger 
Fjord ; the south side, however, exhibits a more varied 
aspect, especially where, between the tributary fjords, 
several islands occur. The total area of the islands of 
Norway amounts to 8460 square miles. 


The form of the sea-bed off the shores of Norway has been inves- 
tigated, partly by the Coast Survey and partly by the Norwegian 
North Atlantic Expedition, 1876-78. (Sce NORTH SEA and Nor- 
WEGIAN SEA.) The hundred-fathom line of the North Sea extends 
west of the British Islands, and north of Shetland towards Norway, 
off Cape Stad. But the bank bounded by this line does not fully 
reach the Norwegian coast. From off Stad (62° N. lat.) a depres- 
sion in the sea-bed, called the Norwegian Channel, stretches along 
the west and south coasts of Norway, southward and eastward, 
almost to Christiania Fjord and the Cattegat. The deepest part of 
this channel, upwards of 400 fathoms, extends through the Ska- 
gerrak between Arendal in Norway and the Scaw. Off Lister the 
depth is 200 fathoms, and off Bémmelen, the shallowest part, 120 
fathoms. Thence it increases in a northerly direction, reaching 
200 fathoms off Sogne Fjord, after which the channel finds an outlet 
into the deep basin of the Norwegian Sea. The breadth of the Nor- 
wegian Channel, computing by the hundred-fathom line, is from 50 
to 70 miles ; it is narrowest in the southernmost part, off Lindesnes. 
Its walls shelve gradually down on either side, and the bottom is 
comparatively wide and flat. The bank extending between the 
coast and the inner slope of the channel is exceedingly narrow, 
being only from 7 to 10 miles broad. The Norwegian Channel thus 
constitutes a definite boundary between the plateau of the North 
Sea, with the countries rising from it, and the land of Norway. 
North of Stad ocenrs an expansion of the Norwegian coastal bank. 
Its outer slope rapidly descends towards the deep basin of the Nor- 
wegian Sea. While the hundred-fathom line keeps comparatively 
close to the Norwegian coast as far as the Russian fronticr—off the 
Lofotens only does it extend a little more than 40 miles from land 
—the two-hundred-fathom line, which, off Romsdal, at Storeggen, 
runs at a distance of 40 miles from the shore, takes a northward 
direction, the coast, on the other hand, deflectin g towards the north- 
east and north-north-east. Accordingly the distance between them 
continues to increase till, off the coast of Helgeland, it reaches 130 
miles. Offthe Lofotens and Vesteraalen it again approaches the land, 
at its nearest point—off Andenæs in Vesteraalen— being scarcely 10 
miles distant. North of Vesteraalen, the two-hundred-fathom line, 
or the edge of the coastal bank, makes another bend towards the 
north, and draws off from the coast of Norway. The Barents Sea, 
which bounds Norway on the north, is a comparatively shallow 
ocean tract, the greater part of its bed ranging between 100 and 
200 fathoms below the surface. Norway is thus encompassed by 
a series of rampart-like coastal banks, in the strictest sense continu- 


The beds are generally folded, and in part vertical. This 
formation occurs particularly in. Romsdal, in the vicinity 
of Arendal, east of Christiania Fjord (gneiss) in Thele- 
mark, Hallingdal, Nordfjord (quartz) along the shores 
of Sogne Fjord, throughout the inner tracts of east Fin- 
mark. Above this formation is the Sparagmite, chiefly 
consisting of fragmentary rocks in thick strata, with felspar 
embedded. The lowest beds are grey and red Sparagmite, 
partly accompanied by deep masses of conglomerate. To 
this formation belongs the blue quartz, widely distributed 
throughout central Norway, as also subordinate green and 
black clay schist and black limestones. In the latter, which 
constitute the upper part of the formation, the Primordial 
Zone, we meet with the first traces of animal life—the oldest 
trilobites. The Sparagmite formation extends throughout 
a great part of central Norway, Osterdal, Gudbrandsdal, 
Land. In other parts the Primordial Zone is met with 
immediately above the Archzan rocks. Then succeeds the 


Silurian system, also of wide extent, occurring in a series Silurian 
Charac- System. 


of beds distinctly marked off by their fossils. 
teristic strata in this system are the orthoceratite limestone 
with graptolithic schist (Lower Silurian), next lime sand- 
stone, pentamerous limestone, coral limestone, along with 
other strata, such as red clay schist, limestones, and marl 
slate (Upper Silurian). The Silurian beds are almost every- 
where greatly bent, compressed, and dislocated ; the strike 
is in the great majority of cases from south-west to north- 
east. At and around Christiania, in the tracts bordering 
on Lake Mjósen and Skien Fjord, the Silurian beds occur 
without being metamorphosed, except locally at their con- 
tact with eruptive rocks. In the environs of Bergen, the 
outer part of Hardanger Fjord, the Hardanger Waste, 
in Sóndre Throndhjem amt we meet with regionally 
metamorphic schists and limestones containing Silurian 
fossils. In the medial of the three sections of the Thrond- 
hjem schist’ occur Upper Silurian fossils. The Silurian 
system in Norway extends in the direction of south-west 
to north-east, straight across the southern part of the 
country, from Hardanger Fjord to some distance east of 
Throndhjem Fjord, as also from Skien Fjord to Lake 
Mjósen. Above the Silurian system is found, in various 
localities, more particularly west of Christiania Fjord, a 
sandstone formation, to some extent along with conglo- 
merates, of which the geological age remains uncertain, no 
fossils having as yet been found in it. With this forma- 
tion the series of stratified rocks in southern Norway 
may be said to terminate, since the next fossil-bearing 
strata are diluvian, containing Pleistocene animal remains. 
XVII. — 73 


Local In various parts of the country we meet with extensive | copper ore; on those of gabbro, sulphuretted iron ore con- 

forma- and highly-remarkable beds, geologically established with | taining nickel and apatite. 

tions. «pecial local designations, and which, on the discovery of Volcanoes, in a strict sense, and their subsequent results, 
fossils indicating the sections, will, no doubt, at some later | such as hot springs, have not been met with in Norway. 
period be classed under the names given to the great and The portion of the carth's crust now visible in Norway has Geo- 
generally accepted formations with more precision than is obviously in the lapse of time undergone very great changes with logical 

mM E cael COE ih. the Ca respect to the position of its parts, their level, and their surface. changes. 

POSTON DE uch are, larthest north, the Walsa | Both the oldest formation and the later systems are almost every- 
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series and the Raipas series in Finmark ; in the Thrond- | where greatly bent, compressed, and distorted, —and also denuded, 
hjem region, the older of the Throndhjem schists, con- | and their parts forcibly dislocated, alike as regards situation and 
glomerate and the sandstone series, and the Gula schists ; relative height. Formations that in the interior lie at a height of 
in central Norwivevenvitonino she fotu ce UG several thonsand feet are on the coast found level with the surface 

y, ; S J > P : ofthe sea. Strata resting on the summits bordering a lake or the 
quartz. Of Mesozoic beds (Oxford clay) a few only still | shores of a fjord are again seen on islands in such lakes or fjords, 
remain on the island of Andó in Vesteraalen ; they consist | and level with the surface of the latter. One side of a valley ex- 
of sandstone, coal, and oil-shale, with embedded Jurassic | hibits a | Dee Rom pu o o ea, 
fossils iffor: j l ) of the opposite side. The who 

A ; : : : rocky sheet is cut up in various directions, and the several lamine 
Eruptive The eruptive rocks—granite, syenite, porphyry, gabbro, | are now sunk beneath, now raised above, those adjoining them. 
rocks,— norite, serpentine, greenstone, &c.—have broken through | These dislocations have been occasioned by fissures, which in many 
granite. the beds of the various formations in a variety of ways, at places can be pointed out, and the number of such provable nns 
: : : f dislocation increases almost every.year. The direction of the 
one time as vast masses in continuous streams, at another 4 ; : : p erecm 
2 : : : : É issures is manifestly of the greatest assistance in indicating the 
time as isolated dome-like summits or simply cutting up- | form exhibited by the surface of the country. The subsidence be- 
, : De 3 ry 
wards as dykes. Old granite occurs in Christiansand stift, | tween two fissures produces a valley, a fjord, its rise on the other 
Thelemark, the Hardanger Waste, where it extends over ex- hand a height, a promontory. Professor Kjerulf has succeeded in 
tensive tracts and at its boundaries is seen to break through | 2hosing Hat the eatin syst ena aS fone pindipal dictiones 
the Archean formation, sending off multitudinous coarse- | corresponding very nearly to the four quarters of the globe, round 
rained dykes, as also on the east side of the mouth of | which the principal directions of the valleys and fjords are found 
g y eias c Jo 
Christiania Fjord, in Aadaland in Hedal, south of Valders, uu wa Dese UM p uh M n 
AN Sese: : orway, and can also be shown to distinguish the fjords of Spitz- 
e ue Very extensive ti acts of granite are met bergen, ‘Iceland, and Greenland; the same directions are again met 
with along the coast of Romsdal and in Nordre Throndhjem | with in the lines of the Icelandic volcanoes, springs, lava-dykes, 
amt, where the coast, called Fosen, exhibits its charac- | and volcanic eruptions. 
teristic rounded forms. Up through Nordland we pass Vestiges left by the ice age are very conspicuous and varied Influence 
numerouseranite tracts of wr 1 extent. The 2. throughout Norway. The rock-surface exhibits almost everywhere, of the 
t qe i 1 ae and more especially when sheltered by loose superincumbent layers, ice age. 
of the Lofotens and Vesteraa, en, together with all the outer- | 4 ground, polished, and striated aspect ; up to a height of 4000 to 
most islets, holms, and skerries along the coast of Nordland, | 5000 feet the striation runs in the direction of the valleys, or from 
consist exclusively of granite. The interior of Finmark | the lofty inland tracts, towards the sea. Boulders of foreign origin 
also has very large eranite tracts. Extensive masses of | 2° found scattered over the mountains, in the fields, and in the 
oe hei i ee — . | loose layers covering the surface; their origin can often be deter- 
post-Silurian granite and syenite, as also of porphy Ty 1N | mined with certainty. Old moraines, consisting of gravel- walls 
sheets, occur to the west and north of Christiania Fjord ; | lying transversely to the direction of the strie, indicate by their 
it is at the borders of these masses that the Silurian sys- position the fronts of the ancient glaciers, and by their numerous 
tem here becomes prominent. The largest tract of gabbro serial lines an equal R of breaks x the retreat of the ice into 
is that of the Jotun Fjelde ; this rock is also met with Ee: EE ni Mu m avin actuals: D de 
extensively in Throndhjem stift and in Tromsö stift. | sedimentary deposit of the material carried down by the rivers of 
y dep M 
Norite oceurs chiefly near Sogne Fjord and at Egersund. | the ancient glaciers to the sea. 

: i en : At the present day perpetual snow is found in Norway only in Snow- 
E ee UNE ON EM elevated I EDS The met celebrated masses are the snos masses 
with principally throughout Throndhjem stift. Dykes of (1) the Justedalsbre, between Sogne Fjord and Nord Fjord. It 
post-Silurian porphyry, but more especially of greenstone, | occupies an area of 580 square miles, reaches an altitude of 5000 

: ; p PCR q 
pierce in large numbers the Silurian system of eastern | feet, descends with its snow-cap to between 4000 and 4500 feet, and 
Norway ; similar dykes, however, are also seen here and sends off numerous glaciers on either side; several of these extend 
tl is ome ei ; vndis 2 eum S | (oy. nearly down to the sea, as the Boiumbre in Fjærland, in Sogn, 
cm ounUMIOISIDMEDOUIISCUESUNEOG | 196 feet above the sea ; the largest of the Justedal glaciers is the 
granite, Nigardsbre. (2) The Folgefon, between Hardanger Fjord (Sor 
Minerals, Notwithstanding its great abundance of rocks, Norway | Fjord) and Aakre Fjord, with an area of 108 square miles and 
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cannot be said to be rich in valuable ores or minerals. 
Thus, for example, true coal does not occur ; Jurassic has 
been found on Andóen, but only in seams extremely limited 
in extent. Gold is met with very sparingly in veins of 
quartz at Eidsvold, in the rivers of Finmark, and along 
with silver in the Kongsberg mines. The latter metal is 
found as native silver in veins of calcareous spar at Kongs- 
berg, where the state owns a silver mine of considerable 
value. Copper occurs in numerous localities, as Thelemark, 
Róros in the Throndhjem district, many parts of the west 
coast, more especially at Vigsnees on Karmóen, and in north- 
ern Norway at Kaafjord in Alten. Nickel is produced in 
some parts from sulphuretted iron ore, particularly on 
the island of Senjen in Tromsö amt. ron ores are met 
with in southern Norway, particularly along the coast near 
Arendal According to the geological survey, the presence 
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an altitude of 5270 feet. It sends off only three glaciers. (3) 
Hallingskarvet. (4) The snow-fields of the Jotun Fjelde, east of 
Sogne Fjord. (5) The snow-fields of Snahetten. (6) The Store 
Börge Fjeld in Helgeland. (7) Svartisen, the largest snow-ficld 
but one in Norway, between Ranen Ejord and Salten Fjord in 
Nordland. It sends off a number of glaciers, some of which reach 
almost to the sea-level at the heads of the fjords. (8) The Suli- 
tjelma snow- field, east of Salten Fjord, on the Swedish frontier. 
(9) The Jókn! Fjeld, between Kveenang Fjord and Ox Fjord, on 
the boundary of Finmark. It sends otf magnificent glaciers towards 
the sea. One of these, in Jókel Fjord, a branch of Kvenang 
Fjord, extends down to the water’s edge, so that fragments of its 
ice fall into the fjord and float as small icebergs on the surface, the 
sole instance of the kind in Norway. (10) Seiland snow-field, on 
the island of Seiland, near Hammerfest, the most northerly névé 
in Europe. The limit of perpetual snow in Norway is estimated at 
3080 feet on the island of Seiland, 5150 feet on the Dovre Fjeld, 
from 4100 to 4900 feet on the Jotun Fjelde, from 3100 to 4100 
feet on the Justedal snow-fields, and from 3100 to 4100 feet on the 
Folgefon. 


Traces of relative changes of level between land and sea are Marine 
observed in numerous localities. The highest marine terraces (in terraces, 
which the remains of marine animals have been found) are met beach- 
with in the east part of the country and near Throndhjem at 600 lines. 
feet above the sea-level; at the heads of the fjords on the west coast 


of ore is intimately connected with the eruptive rocks, at 
the limits of which they are accordingly to be looked for, 
both in the Archzan and in the later formations; thus 
on the confines of the oldest granite we find alike iron and 
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they lie lower. This obviously proves these districts, at the termina- 
tion of the ice age, while the glaciers were still in process of melting, 
to have been relatively lower than at present. And we have further 
indication of the fact that the interior lay higher during the ice age in 
the ‘‘giant kettles” occurring near the level of the sea, since these 
are believed to have been formed at the foot of cataraets in the 
glaciers, the substratum of which must, of course, have been above 
the level of the sea. Along the whole coast, in numerous localities, 
from Sóndhordland (between Stavanger Fjord and Hardanger Fjord) 
nearly to the North Cape, and along the fjords, are found ancient 
beach-lines eut ont in the solid rock. Their real significance as 
sea-level marks is shown by their perfectly horizontal direction, by 
their extending in several localities on the same level as the most 
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way) and least on the coast—from Lindesnzs to Vardó. 
In Osterdal and the interior of Finmark the mercury 
sometimes freezes (-— 40°). Along the outermost line 
of coast, from Romsdal to Jæderen, the mercury never 
sinks below 12°. At Karasjok a temperature of — 58° has 
been observed. The highest known readings are those 
observed at Christiania (90°) and in Finmark (96° in the 
vicinity of Varanger Fjord). Throughout a tract extend- 
ing straight across the country near the 65th parallel of 
latitude the maximum temperature does not reach that 


elevated of the marine terraces (¢g., that of Throndhjem), by the observed in the south-east and in Finmark. Along the 
cirenmstance that in other places they run in a line contiguous | coast the highest temperature is from 77° to 79°, and 
with the surface of adjoining terraces, and finally by thedsea- | on the outermost skerries-it hardly reaches 75^. The 


wrought caverns found on the same level. It is in northern Nor- 
way especially that beach-lines largely oecur. In several localities 
there are two parallel lines, the one above the other. Throughout 
extensive tracts these lines ean be referred to particular levels, thus 
indicating a pause in the rise of the land that afforded sufficient 
time for the action of the sea, or pointing to the presence of certain 
climatic influences favourable to this production periodically alter- 
nating with unfavourable intervals. No change of level in the 
Norwegian coast within recent years can be scientifically shown. 
Earthquakes are of rare occurrence in Norway. 

The following is a summary of the results arrived at by 
the Norwegian Meteorological Institute (1867-83). The 
number of stations is from forty to fifty. The coldest parts 
of Norway, where the mean annual temperature is below 
32° Fahr., are the highest regions of the country and the 
interior of Finmark (Karasjok, 26°°4); on the sea-shore it 
is only at Varanger Fjord that it falls below 32°. The 
highest mean annual temperature (44°'6) is that of Skudes- 
næs; and the outer coastal margin from the mouth of Sogne 
Fjord to Lindesnzs has a mean annual temperature of 44°. 
The interior of southern Norway and that of Finmark have 
the longest winter (200 days with a mean annual tempera- 


diurnal range of the temperature of the air is greatest in 
the south-east (Christiania, 15° in July, 3° in January), 
least on the coast (only 5° in July). In Finmark it is 
inappreciable during the dark season, when the sun is 
below the horizon throughout the twenty-four hours. At 
Vardó it is 5° in July. In spring the heat everywhere 
makes its way from the coast towards the interior of the 
country (in Finmark from north to south) ; in autumn the 
cold passes from the interior towards the sea (in Finmark 
from south to north) The thermic anomaly is in Nor- 
way during the winter months always positive; along 
the west coast it reaches as much as 36° in January, and 
off the Lofotens amounts to even 43°, the highest value it 
anywhere attains on the globe ; even in central Norway it 
is +11° in January. In July it is greatest in Lapland, 
viz, +9°. Alonganarrow strip of the south-western coast 
of Norway it is negative in the month of July, though 
hardly — 2^; hence this strip of coast is comprised in the 
negative thermic anomaly of the North Atlantic during 
summer. 


The tension of vapour is at all seasons of the year greatest Relative 
on the coast and least in the interior of the country. humid- 
The relative humidity is greatest on the coast of Finmark ': 
(82 per cent. per annum). Leirdal in Sogn, which lies 


ture of under 32^) and the lowest winter temperature, the 
mean temperature of the coldest day being under 14°. From 
the interior districts towards the coast the climate becomes 
everywhere milder in winter. From Lindesnzs an exceed- 


ingly narrow strip of land stretches along the west coast 
northwards right to the mouth of Throndhjem Fjord where 
the lowest mean temperature of any day exceeds 32°. Röst, 
the outermost of the Lofoten Islands, belongs to this strip 
of coast (32°°9 in January). The January isotherm for 32° 
reaches beyond Tromsó up to the 70th parallel of latitude; 
on the one side it extends down to the southern coast of 
Iceland, on the other to the alpine districts of Norway. In 
January the interior of Finmark has a temperature of 2^: 5, 
central Norway, at an altitude of 1600 feet, 11°°3. The 
winter isotherms follow the contours of the coast and lie 
very close together. The summer is hottest in south- 
eastern Norway (Christiania, July, 61:9); next come 
Hardanger (July, 58*:3) and Sogn (Sogndal, July, 60*:3). 
Karasjok has in July a mean temperature of 57:2. On 
the coast the summer is colder than some distance inland ; 
it is coldest.on the Finmark coast (Vardó, July, 47°°7) 
and in the lofty inland tracts (Róros, 52°, 2000 feet above 
the sea). The interior of Finmark has a higher tempera- 
ture (upwards of 57°) than any part of the outermost 
coastal margin as far south as Jederen (59° N. lat.). The 
temperature in July (50-2) at the North Cape (71° N. 
lat.) is the same as in the southern part of Iceland (63* 
to 64° N. lat.). The isotherm for 52° passes through the 
Lofotens (68° N. lat.) and the Shetland Isles (62° N. lat.) ; 
that for 56° extends from Jederen straight across the 
North Sea to the northern part of Scotland. On re- 
ducing the temperature to the sea-level we get for the 
south-eastern part of Norway a maximum of heat exceed- 
ing 60°. "The interior having a warm summer and a cold 
winter, and the coast a cool summer and a mild winter, 
the annual range of temperature is greatest throughout 
the inland regions (55° in Finmark, 45° in central Nor- 


under the lee of the Justedalsbrz, has an annual relative 
humidity of only 65 per cent. In winter it is greatest in 
the cold traets of the interior (85 per cent.) and least on 
the west coast (70 per cent.) ; in summer it is greatest on 
the coast (upwards of 80 per cent.) and least in the 
interior (Christiania, 60 per cent.) On the driest days 
it can sink as low as 20 or even 12 per cent. 


Just as the isotherms exhibit a tendency to follow the Isobars. 


contours of the coast, so likewise do the isobars. In the 
mean for the year there is a maximum of pressure (reduced 
to the level of the sea and to the gravity at 45° lat.) in 
south-eastern Norway comprised within the isobar for 
29°88 inches. The isobar for 29:84 inches extends from 
the north of Scotland over Bergen, Dovre, Throndhjem, 
and parallel with the coast of Nordland to Lapland. The 
isobar for 29-80 inches passes across Shetland and the 
coasts of Romsdal, Nordland, and Finmark to the south 
side of Varanger Fjord. The isobar for 29°76 inches 
passes a little to the north of the Faroe Islands, across the 
Lofotens, and along the Finmark coast to Vardó. Out 
in the Norwegian Sea there is a minimum pressure of 
air (29°72 inches), with its longitudinal axis stretching 
from south-west to north-east, between Iceland and Nor- 
way; it extends into the Barents Sea, between Beeren 
Eiland, Novaya Zemlya, and Finmark. In January the 
normal isobars take approximately the same course. — Cen- 
tral Norway has a maximum of 29°97 inches. The isobar 
for 29°80 inches extends from the north coast of Ireland 
across Scotland to Stad and Lapland; that for 29°60 
inches passes from the Faroe Islands towards the north- 
east, off the coast of Norway. The least pressure of air in 
January is at the North Cape (29:64 inches). A mini- 
mum occurs east of Iceland (29°45 inches, a still lower 


Winds As a consequence of this normal distribution of the press- | is greatest during the months of July and August, on the 
ure of the air the prevailing winds in winter blow from the | west’ coast late in autumn or in the beginning of winter. 
land to the sea, with a deviation to the right. "These are | The amount of precipitation is least in spring. 
accordingly north-easterly along the Skagerrak, southerly Thunderstorms are not very frequent in Norway. They Thunder- 
along the west coast, south-westerly in northern Norway. | occur chiefly in summer, either during rainy weather and storms. 
They are for the most part cold winds, and cool down the | with southerly to south-westerly winds or (especially 
surface of the sea throughout the nearest tracts. In | throughout the interior) on very hot days. In winter the 
summer sea-winds prevail; they blow along the land with | heavy gales from the west and south-west on the west 
the land to the left, more especially in southern Norway, | coast are often accompanied with thunder and lightning 
where the coast of the Skagerrak has south-westerly, | of an exceedingly dangerous character, the clouds hanging 
Lindesnzs westerly, and the west coast northerly winds. | very low. Not less than a hundred churches in Norway 
In northern Norway the prevailing summer winds are | have been struck and destroyed by lightning during the 
northerly. The winds blowing along the coast, in one direc- | last 150 years, and of these not less than forty on the 
tion or another, up or down, are twice as numerous as those | coast, in the winter thunderstorms, as far north as the 
blowing across it, from theland or the sea. In accordance | Lofotens. At the North Cape, too, thunderstorms occur 
with the greater value of the normal gradient in winter than | in winter. 
in summer, the force of the wind on the coast is greatest in | ^ The mild climate Norway enjoys must be chiefly ascribed to the Tempera- 
winter; during that season it rarely ceases to blow on the | high temperature of the water that laves her shores. (See Nor- ture of 
coast; but the number of calm days is very considerable WEGIAN SEA.) "The fjords are filled with the heated water of the water in 
: a ed fth Im d qd 385 locali Atlantic, which in their deepest parts exhibits a constant tem- fjords. 
ina EE RNIMSERODUIEESL ID. OS QEQUE. 9 locality | perature as high as, in the north even higher than, the mean 
of the maximum barometric pressure. In summer calm | annual temperature of the air, representing an amount of heat 
weather is comparatively frequent on the coast (maximum | which during the coldest of winters can be reduced only to a slight 
zone of pressure), but not to the same extent in the interior. extent. Thus in the depths of the Skagerrak channel the tempera- 
Upon the whole DN rm mM ui tavprsopne Fjordis43"7, of Throndhjem Fjord 42"8, 

, : : of Ranen Fjord 40*:6, of Salten Fjord 38^1, of Vest Fjord 42^*8, of 
seasons of the year much greater than in the inland tracts. | Alten Fjord 39*2, and of Varanger Fjord 37°6. Where the tem- 
Storms are frequent on the coast (30 stormy days a year), rare | perature at a depth of 100 to 200 fathoms is above 82° the water 
in the interior (4 stormy days a year). Their most fre- does not freeze; henco the agen coasts and fjords of Norway. It 
quent direction is the sameas that of the prevailing winds, | Gy Povas into which rivers disembogue, as also along shallow 
viz., for the whole country on an average from the south- | stretches of coast—the coast of Lister, for example—that the 
west, then from the west and the north-west. They are | sea is found to freeze in winters of exceptional severity. The cold 
most frequent in winter, particularly during December prevailing land-winds in winter cool the surface of the sea z the 

: coasts; therefore the surface-temperature increases outwards to- 
and January (4 a month), rarest in summer (hardly la wards A thermal axis extending off the coast of Norway, and the 
month). ’ : isotherms of the sca-surface assume the same linguiform shape 

Clouds. The amount of cloud in Norway is on the whole con- | as those of the air. In winter the surface of the sea on the coast 
siderable. The coast of Finmark has the largest proportion ns a ligo temperatures era M uem ans le aoe 
k : : anuary 4^ at the Skagerra at the Nor - n 
(upwards of 3 cloudy days to 1 clear day). In the interior the fads of the sea is in part very slightly colder than the air. 
of the country the amount of cloud approximates 50 per | Thus upon the whole the sca exerts a direct influence in raising the 
cent. The summer months are somewhat clearer than | temperature of the air; and the prevailing direction of the wind 
those of winter. from the south-west tends to diffuse this heated air over une nearest 
For. Fog is most frequent on the west nd the coast | inland tracts, in particular those of the west coast. In summer 
g " wp ee * em aie deua sii € F i E^ Norway is indebted, as regards climate, to the long days which, by 
, MAIUS Souta-east | reason of her high northern latitude, she enjoys. The heated water 
part of the country the reverse is the case. In winter a | on the banks and in the fjords having during winter rendered im- 
frosty fog hangs over the inner extremities of the fjords | possible the formation of ice on the coast, and thus provided against 
when the cold is severe and the wind blows out from the | any waste during summer of solar energy in a melting process, the 
—— ie sun can freely exert his beneficent influence, working, so to speak, 
land over the open water of the fjord. o well-nigh—in Finmark actually—without intermission throughout 
Rain. The number of days with rain or snow is upon the whole | the short period of vegetation. 
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(29°37 inches) west of Iceland, and another not quite so 
low in the Barents Sea to the north-east of the North 
Cape (29°56 inches). In July there is a minimum of 
pressure (29:80 inches) over central Norway (61° N. lat.). 
Along the part of the country adjoining the coastal region 
we have a maximum zone with a pressure of 29°85. In 
the sea between Iceland and Norway a trifling minimum 
(29°76 inches) occurs. It is obvious that the distribution 
of pressure must be regulated by that of temperature,— 
a maximum pressure of air over the colder, a minimum 
over the warmer localities. 


greatest on the coast, from Jeederen to Vardo, least in the 
south-east part of the country. At the North Cape, 1n the 
Lofotens, along the west coast between Stad and Sogne 
Fjord, precipitation occurs on as many as 200 days of the 
year. On the Dovre Fjeld and on the coast bordering the 
Skagerrak the number of rainy days amounts to about 100 
a year. The number of days with snow is least at Lister, 
increasing from 20 a year in that locality to 50 on the coast 
of Nordland in the vicinity of Throndhjem Fjord, on the 
Dovre Fjeld, and in Christiania, to 90 at Andenæs and 
Vardó, and to 100 at the North Cape. From Vardó to 
Andenss, on the Dovre chain, and in the high mountain 
tracts snow occurs more frequently than rain. Snow can 
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fall on the coast in all months of the year from the North 
Cape to the Lofotens. The amount of precipitation is 
greatest on the coast, between Sogne Fjord and Stad, where 
it amounts to 77 inches. West of a line from the coast of 
Romsdal to Christiansand it is above 40 inches. In the 
Lofotens it reaches 45 inches. Throughout the south-east 
and in Finmark it falls as low as 12 inches. In the former 
region, however, exceptions occur; thus, for example, a 
short distance north of Christiania the annual rainfall is 
40 inches, whereas in the city itself it amounts to only 
26 inches. In the south-east the amount of precipitation 


The current sets as a rule along the Norwegian coast from the 
mouth of Christiania Fjord, passing round Lindesnes and thence 
on to the North Cape and the Russian frontier. In the Skagerrak 
the water is much less salt than on the west coast, being mixed 
with fresh water from the great rivers in the south-east part of the 
country, and those emptying into the Baltic. The tidal water is 
scarcely appreciable east of Lindesnes ; its height increases, how- 
ever, rapidly northwards (Lindesnes 1 foot, Stavanger 3 fect, Bergen 
4 feet, Throndhjem 8 feet, Hammerfest and Vardo 9 fect). In 
narrow sounds the tidal current is often exceedingly strong ; the 
following are examples—the Moskenstrém or Malstróm in the 
Lofotens, the Saltstróm at Bodö, the Rystróm at Tromsö. 


The forest growth of Norway consists chiefly of pine and fir, Flora. 


which clothe the slopes of the mountain valleys, especially in 
southern Norway (as those of the Glommen and its tributaries, 
those of the Drammen, Laurvik, Skien, Arendal, and Christiansand 
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districts, and those drained by the rivers disemboguing at Fre- 
derikshald). Extensive forests of Coniferous trees are also found 
in Throndhjem stift and the amt of Nordland. The Coniferous 
woods of Bergen and Tromsö stifts consist —with a solitary excep- 
tion—of fir alone. The extreme limit of the fir belt in southern 
Norway is from 2200 to 3000 feet above the sea; throughout the 
Throndhjem region, from 1600 to 2000 feet; at Talvik in Alten 
(70° N. lat.) it does not exceed 700 feet. With the sole exception 
of the birch, none of the foliferous trees indigenous to the country 
form woods of great extent. The birch, reaching higher up the 
mountain sides than do any of the Conifers, forms a belt above 
them, which is, however, exceedingly narrow in southern Norway. 
Next come the dwarf birch (Bctula nana) and various species of 
willows, and, last of all, between this and the snow-limit, the 
lichen belt. But the line of demarcation between this region and 
the willow belt is not distinctly traceable, the dwarf birch and 
some few of the willows—more especially the creeping rotundi- 
folious varieties (Salix herbacca or polaris)—extending occasionally 
to the very edge of the snow-fields. Other plants also, such as the 
snow ranunculus, the Alpine heather, and numerous mountain 
plants, many of them distinguished by their beautiful flowers, 
grow abundantly here. The region of the Dovre is especially note- 
worthy, as the tract in which the alpine flora of Northern Europe 
is found in greatest variety, and within comparatively narrow 
limits. In the fertile and less elevated districts of Norway the 
forest growth, apart from Conifers, includes the ash, clm, lime, oak, 
beech, and black alder. The aspen, white alder, mountain ash, and 
bird cherry thrive at a considerable elevation, and are occasionally 
found even in the bireh zone. The oak still grows abundantly on 
the south-eastern coast, from Jarlsberg-Laurvik amt to Christian- 
sand, but is nowhere found in extensive forests. ‘The only locality 
in which the beech can be said to thrive is Jarlsberg-Laurvik amt. 

The vast fir and pine forests are still the haunts of the largest 
of European carnivora—the bear, the lynx, and the wolf. The 
numbers of the last-mentioned, however, have, in sonthern Norway, 
been steadily and one may almost say unaccountably decreasing 
during the last twenty years; and the wolf may be now regarded 
as the most rare of all Norwegian beasts of prey. In Finmark 
it still abounds, constituting the worst enemy to the herds of 
reindeer. The bear also is less frequently met with, a fact to be 
accounted for by the immense quantities of timber felled of late 
throughout the country. The animal is most numerous now in 
Throndhjem, Nordland, and Romsdal amts; it oceurs with com- 
parative frequency in the amts of Bratsberg, Nedenes, Buskerud, 
Hedemark, and Christian, and is not absolutely rare in Nordre 
Bergenhus amt. About 150 are annually killed throughout Nor- 
way ; in 1849 the number was twice as great. The lynx does not 
appear to have suffered any diminution within the last twenty 
years; as many as 120 are annually killed. Nordre Throndhjem 
amt would appear to be its northern limit. This animal is most 
destructive to hares and all kinds of feathered game. In the great 
forests—especially where the soil is marshy, and there is a mingled 
growth of ash, mountain ash, and willow (Salix caprea)—the 
elk oceurs, and indeed appears to be increasing in numbers in 
some places, notwithstanding the vast quantities of timber felled, 
a fact chiefly attributable doubtless to the rapid decrease of its 
worst enemies, the wolf and the bear. It is most numerous in 
Hedemark and Buskerud, and in some parts of Akershus and 
Smaalenene, though considerable numbers have been inet with of 
late throughout Nordre Throndhjem amt; in a westerly direction 
it has penetrated as far as Nedenæs amt. The elk is not found in 
the west of Norway, but its place is partially taken by the red 
deer, which selects as its haunts the largest of the wooded islands 
on the coast and the numerous semi-insular projections of the 
mainland. It is most abundant on the island of Hiteren, at the 
mouth of Throndhjem Fjord. The wild desolate wastes of the 
fjelds are the home of the glutton and the reindeer, the lemming 
and the polar fox. Large herds of reindeer still roam throughout 
the alpine region of the fjelds between eastern and western Nor- 
way, and on the Dovre mountains, the Rundane, and the high- 
lands between Gudbrandsdal and Osterdal, and Gudbrandsdal and 
Valders ; but this noble animal has become scarcer of late years, 
owing chiefly to the numbers killed by peasant hunters, who fire 
their rifles into the midst of the herd, sometimes maiming at a shot 
half-a-dozen animals, which they cannot hope to secure, and which 
afterwards become the prey of the glutton. In some years, and in 
certain localities, the lemming makes its appearance in countless 
multitudes, to be attacked by its numerous enemies, particularly 
birds of prey, among which are the snowy and the short-eared owl ; 
the common kestrel too, and the rough-legged buzzard, are seen in 
large numbers at such times, sweeping over the wastes of the fjelds. 
The lemming has an enemy among ruminants even, the reindeer 
crushing it with a stroke of his cloven hoof for the sake of the 
vegetable matter it contains. Hares are found all over the country 
up to the snow-limit. In Finmark oceur several species of small 
mammals of Russian origin. 

The sea that washes the shores of Norway abounds in fish; and 
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hence the coast, with its numberless islands, holms, and skerries, 
is a favourite haunt for such birds and mammals as prey upon fishes 
and other marine animals, When the herring approaches the coast 
to spawn, it is hotly pursued by the whale ; and in Finmark when 
shoals of capelan make for the coast in spring, accompanied by 
eod, which gorge themselves with this their favourite food, the fin- 
whale (Balenoptera musculus) and the blue- whale (Balenoptera 
sibbaldi) are also exceedingly numerous, and their presence has 
given rise to a most important branch of the fishing industry. The 
waters of the fjords, and the holms and islets of the coast, abound 
in the spotted seal (Phoca vitulina), and the Phoca barbata is not 
uncommon in some localities on the outermost skerries. 


Feathered game—eapereally, blaek-cock, hazel grouse—is still Avi- 
abundant in the forests, though less plentiful now than formerly, fauna. 


owing to the reckless manner in which they have been destroyed 
by amateur sportsmen. The woodcock is distributed pretty equally 
over the whole country ; besides the lynx, it has enemies in the 
marten, fox, and weasel, the birds of prey most destructive to it 
being the sparrow-hawk and the great eagle owl. The finest ptar- 
migan are found in the birch region of the fjelds; but in southern 
Norway they often prefer the more elevated tracts of the willow 
zone during summer, though even then they are most abundant 
in the birch zone. The “rype” must be regarded as the most 
important of Norwegian game birds, on account of its numbers no 
less than of its flavour. It is extensively snared in winter, and of 
late years dogs have been used to hunt it. On the numerous 
islands lying off the northern coast, where the vegetation is 
strikingly similar to that of the birch belt and willow region of 
the fjelds, ptarmigan are plentiful. The treeless island of Smolen, 
in the bailiwick of Nordmore, where they occur in great num- 
bers, is the most southerly of the insular localities they fre- 
quent. The marshy tracts of the fjelds are the breeding-grounds 
of numerous varieties of fen-fowl, the lapwing (Charadrius apri- 
ciarius) and the dotterel plover (Charadrius morincllus) occurring 
in great numbers. The double snipe and the teal, which also breed 
in the willow belt, are frequently shot by sportsmen when in pursuit 
of ptarmigan. In the numerous mountain tarns various species 
o: divers are met with, for instance the Fuligula marila and the 
Fuligula clangula. The partridge, which has strayed across from 
Sweden, is now pretty evenly distributed throughout the amts of 
Akershus, Buskerud, Hedemark, and Christian; but in severe 
winters, when the fall of snow is exceptionally heavy, nearly every 
bird perishes, and several years elapse before the stock is recruited 
by immigration from the neighbouring kingdom. Almost every 
species of sea-fowl occurring in northern Europe that prey upon 
fish is found along the coasts, some of them breeding together in 
countless thousands in certain localities. The coast north of Stad 
is their chief haunt. The so-called ‘‘ fugleberge” (bird cliffs) are 
chiefly frequented by the Mormon fratercula, the flesh, eggs, and 
feathers of which provide the owners of these preserves with some 
of the chief necessaries of life. The great black-banded loom occurs 
in tarns and mountain-lakes all over the country. 


Of the various species of freshwater fish the Salmonide# are beyond Fish. 


comparison the most important to the inhabitants. In the more 
extensive of the lakes, which are generally of great depth, trout 
attain almost the size of salmon, weighing up to 30 Ib. In some 
lakes the red charr attains a weight of 12 Ib, as does also the Fin- 
mark variety of this fish, which, in common with the sea-trout, 
remains durmg most of the year in deep sea-water, ascending the 
rivers in the spawning season only. Mountain-trout are found 
to thrive best in certain lakes and tarns within the birch and 
willow belts ; but, owing to the abundance of food they can obtain, 
do not readily take the fly, hence they must be fished for with 
live bait or netted. As a rule, however, the great mountain-lakes 
yield excellent sport to the angler. The Mjósen abounds in grayling 
and charr; there is good grayling fishing too in the Tyrifjord and 
Randsfjord. Next to these species the perch, pike, bream, and 
eel are found in greatest numbers ; but the eel is met with almost 
exclusively in a few rivers of southern Norway. Norway, notwith- 
standing the great number of its rivers which empty their waters 
into the sea, will not, owing to their inaceessible character, bear 
comparison with Great Britain or Ireland as a salmon-producing 
country. The most destructive enemies of freshwater fish in Nor- 
way are the otter, the loom, the duck, and the osprey. 

The sea being very deep, both in the fjords and off the coast, sueh 
fishes and marine animals as affect great depths are there abundant. 
Some species are of great economic importance. On the banks off 
the coast of Finmark, at a depth of 150 to 200 fathoms, zs num- 
bers of the Greenland shark (Scymnis glacialis) are annua ly cap- 
tured, their livers yielding a large quantity of oil. During the first 
half of the present century the sun fish, or basking shark (Sclache 
mazima), abounded on the coast, its capture forming an important 
branch of the fishing industry. It is now but rarely met with ; 
and the fishery has been discontinued. No species of fish can 
compare in point of importance with the herring and the cod, 
which, taken in immense quantities on the western coast, consti- 
tute one of the chief sources of national wealth. 
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Part II.—SrATISTICS. 


The population of Norway on the 31st of December 1882 was 
1,913,000, of whom 1,509,000 were living in the country districts, and 
404,000 in the towns. Subjoined are the figures for each of the 
cighteen counties (amter) into which the kingdom is divided :— 


Smaalenene rH 1345000 Stavanger .....--........- 118,000 
Akershus sosmes t senm aa 100,000 | Sóndre Bergenhus ........ 121,000 
Buskenud US eonono.adtie saco 104,000 | Nordre Bergenhus ........ 88,000 
Jarlsberg and Laurvik ... 92,000) Romsdal ...............- 125,000 
Bratsberg 16.6.6924 reses 87,000 | Sóndre Throndhjem ...... 123,000 
Hedemar 123,000 | Nordre Throndhjem ...... 84,000 
Gnmstan PEE 113,000 | Nordland ............ 116,000 
Nedenes. eee 79,000 | Tromsó ........... 60,000 
Lister and Mandal........ 71,000| Finmark ............... 27,000 


Christiansund, 9025. 

Norway is the most sparsely-populated country in Europe, having 
an average of about eighteen persons to the square mile. The dis- 
tribution is very anega the greatest density is in Christiania 
stift, which contains about seven-twentieths of the whole popula- 
tion in seven-hundredths of the total area of the country. The 
density is relatively great along the coast. The districts which lie 
more than 600 to 700 feet above the sea are comparatively sparsely 
peopled. Notwithstanding the great emigration to America and 
Australia which has taken place in recent years, the population of 
the country has steadily advanced. About 1660 it numbered only 
300,000, while at the beginning of the present century it was 800,000. 

According to the returns completed in 1875, the owners of real 
property in the rural districts numbered 173,183, the total value 
of their properties being stated at £42,390,000. 24,713 English 
square miles of the southern stifts are estimated to be under wood, 
while the whole arable land of the country in 1875 amounted to 
738 square miles, with a production valued at £2,794,000. At the 
same date the live stock included 151,903 horses, 1,016,617 cattle, 
1,686,306 sheep, 322,861 goats, 101,020 pigs, and 96,567 reindeer. 

The fisheries form one of the most important sources of the 
national wealth. In 1881 they employed upwards of 120,000 men, 
and the aggregate profits were estimated atabout £1,111,000. "The 
principal are the cod fisheries, along the inner coasts of the Lofoten 
Islands, where, in 1881, 26,850 men on 6153 boats caught 28,400,000 
fish, valued at £312,400. In the same year the cod fishery in 
Finmark yielded about 13,000,000 fish, at a value of £131,000 ; 
those on the coast of Séndmére produced only one-fourth of this 
amount. Next come the herring fisheries, which in 1881 yielded 
2,412,630 bushels, valued at about £277,800. 6,165,000 mackerel 
(£42,700) were also taken. The summer fisheries of coal-fish, ling, 
salmon, trout, lobsters, and oysters at the same time gave a total 
of £222,200. 

Mannfacturing establishments in 1878 numbered 2628, employing 
an aggregate of 41,391 hands. The leading place here is taken by 
the saw-mills, of which there were 112 driven by steam (3402 hands) 
and 630 by water (4274 hands). Next come 551 cotton-mills 
(2037 workmen), 199 brick-works (3540 workmen), 123 cod-liver- 
oil works (598 workmen), 112 shipbuilding yards (2388 workmen), 
and 27 wood-fibre factories (805 workmen). 

Mines are a considerable source of wealth to the country, their 
production in 1879 being estimated at £202,200. To this sum must 
be added £11,310 for apatite, £6150 for felspar, and £24,360 as 
the value of hewn stone exported in that year. The most import- 
ant mines are :—the silver mines at Kongsberg, which in 1879 
produced 9415 Ib of silver, and a surplus of £3750; the copper 
works at Róros, producing 6880 tons, valued at £17,800 ; the copper 
pyrite mines at Vigsnes, with a production of 39,898 tons, and a 
value of £69,440; the nickel-works at Senjen in Nordland, which 
yielded 3828 tons, valued at £5000; the iron-works of Nes and 
Egeland, which produced 2400 tons, at a value of £1050; and the 
jron-works of Holden, with 5660 tons, worth £2500. It must, how- 
ever, be mentioned that the production of the mines since 1879 
has been diminishing. 

The foreign trade of Norway is steadily increasing. Its aggregate 
value in 1882 was estimated at £15,724,500 (imports, £8,916,700 ; 
exports, £6,807,800). The principal imports were :—corn, 1,100,000 
quarters, £1,836,650 ; beef and pork, £202,660 ; butter, £310,570 ; 
colonial wares, £894,950; and manufactured goods, £1,305,560. 


Among the exports the leading place is taken by timber (£2,549,450), 


of which the greater part was sent to England. The fishery pro- 
ducts sent abroad were valued at £1,444,450, and the metals at 
£117,450. The port of Christiania has the largest trade, the 
imports in 1882 having been worth £4,082,800, and the exports 
£1,409,200; next to Christiania come Bergen and Throndhjem. 
The mercantile marine of Norway some years ago passed through 
a period of stagnation, but revived somewhat in 1880 and 1881. At 
the close of the latter year it consisted of 7977 vessels (7618 sailing 
vessels and 359 steamers), with an aggregate tonnage of 1,520,407. 
The gross freight earned was £5,021,200, of which not less than 
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£3,969,500 were derived from the carrying trade. The largest 
shipping ports are those of Stavanger (669 vessels, 120,017 tons), 
Arendal (412 vessels, 171,858 tons), Bergen (348 vessels, 84,870 tons), 
Christiania (318 vessels, 105,193 tons), and Drammen (281 vessels, 
85,028 tons). 


The Norwegian railways have a total length of 973 English miles. Railways. 


(1) From Christiania along the eastern coast of Christiania Fjord 
to the Swedish frontier (Smaalensbanen), including the inner or 
eastern line between the station of Ski and the town of Sarpsborg, 
156 miles. (2) The Trunk Railway (Hovedbanen), between Chris- 
tiania and Eidsvold by Lake Mjósen, 42 miles. (3) From Lillestróm 
on the Trunk Railway to the Swedish frontier (Kongsviugerbanen), 
71 miles. (4) From Eidsvold to Hamar (Hedemarksbanen), 36 
miles. (5) From Hamar to Throndhjem (Rorosbanen), consisting 
of four administratively separate sections— Hamar to Grundset, 24 
miles; Grundset to Rena, 16 miles; Rena to Stóren, 199 miles; 
and Stóren to Throndhjem, 31 miles. (6) From Throndhjem to 
the Swedish frontier (Merakerbanen), 63 miles. (7) From Chris- 
tiania to Drammen, 33 miles. (8) From Drammen along the west- 
ern coast of Christiania Fjord to Skien (Grevskabsbanen), with 
a branch line from Skopum, 98 miles. (9) From Drammen to 
Randsfjord Lake (including branch lines from Hougsund to Kongs- 
berg and from Vikersund to Lake Kréderen), 89 miles. (10) From 
Stavanger to Egersund (Jederbanen), 47 miles. (11) From Bergen 
to Vossevangen, 67 miles. The first three are commonly called the 
eastern railways (Ostbanerne), (5) and (6) the northern (Nord- 
banerne), and the last three the western (Vestbanerne). 


With improved means of communication the Norwegian post- Post- 
In 1882 there were Office. 


office has made corresponding advances. 
forwarded a total of 13,990,100 letters, of which 11,749,600 were 
inland, and 2,240,400 were sent abroad ; 2,728,800 letters were in 
the same period received from foreign countries. The Government 
telegraphs had at the close of 1882 a line length of 47,065 miles, 
with a wire length of 85,485 miles. The telegrams transmitted in 
that year reached a total of 880,876. 


As regards primary education Norway takes a leading place Educa- 
In the country distriets 207,922 tion. 


among the states of Europe. 
children were instructed in 6408 schools by 3374 teachers and 108 
preceptresses in 1878; in the same year 40,826 children in the 
towns were instructed by 372 teachers and 367 preceptresses in 144 
schools. There are, besides, 147 citizen-schools, middle-schools, and 
higher-schools, with a staff in 1878 of 824 teachers and 466 pre- 
ceptresses ; the scholars numbered 16,800 (9150 boys and 7650 
girls). The university, that of Christiania, has 50 professors and 
1000 students. 


Service in the army or navy, without the right of DE a Army 
p 


substitute, is obligatory on all males who have com 


cal functionaries, pilots, and the inhabitants of Finmark. To the 
navy are drafted all conscripts who have made a voyage to foreign 
parts of at least twelve months, all conscripts from Nordland and 
Tromsö, and a certain number of those from southern Norway who 
are accustomed to the sea. The army is made up of the troops of 
the line, the landvern, and the landstorm ; the term of service 
is seven years in the line, and three in the landvern. The land- 
storm consists of every man capable of bearing arms, under fifty 
years of age, who does not belong to the line or the landveern. 
The troops of the line in continuous service number 1850 non- 
commissioned officers and men, and consist partly of volunteers ; 
the other troops of the line in time of peace are called out for drill 
only in summer. For infantry recruits the minimum period of 
drill is forty-two days, for cavalry and artillery ninety days ; for 
those who have passed out of that category it 1s only twenty-four 
days. The military schools are at Christiania. The average 
annual conscription is 6300 men. The total establishment of the 
army on 30th June 1878 was 68,809 men, viz., infantry 60,672 
(48,275 combatants), cavalry 2735 (1843 combatants), artillery 
5150 (2867 combatants). The commissioned officers numbered 703. 
The numbers on a peace footing were :—for the line 15,878 (war 
complement 3203), for the reserve 17,089, for the landvern 12,846. 
There were also 532 musicians. 

The navy is manned in part by volunteers. The term of service 
is from the age of twenty-two to that of thirty-five. The schools 
for naval instruction are at Horten, where also is the chief royal 
dockyard. The fleet consists of two wooden steam frigates, two 
wooden steam corvettes, four monitors, two first-class gunboats, 
several second and third elass gunboats, two training ships, and 
some transports. There is also a torpedo service. 


The constitution of Norway primarily rests on the ‘‘ fundamental Consti- 
law,” or grundlov, which was promulgated at Eidsvold on the 17th tution. 


of May 1814, and afterwards, on the union with Sweden, agreed to, 
with slight modifications, in Christiania on the 4th of November in 
the same year. To this must be added the Swedish succession 
ordinance of the 26th of September 1810, accepted by Norway in 
November 1814, and the rigsact, or charter of union, of 1815. 
By the first-mentioned Norway is a free, independent, indivisible 
kingdom, united with Sweden under the same king. The form of 


eted their and 
twenty-third year; the only exemptions are in favour of ecclesiasti- navy. 
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governinent is a limited monarehy, and the throne is hereditary iu 
the male line. Evangelical Lutheranism is the established religion, 
In their foreign relations the two kingdoms are regarded as one. 
The one eannot make war without the otlier, and there is a common 
diplomatic eorps, whieh is controlled by the ministry of foreign affairs 
in Stockholm. Yn all other respects each kingdom is regarded as 
sovereign and independent. The executive is vested in the king, 
who comes of age when he is eighteen. His person is inviolable, 
and all responsibility for his official aets rests with the conneil of 
state. This body eonsists of two ministers, and at least seven (at 
present nine) eouneillors, chosen by the king from among the 
citizens, of at least thirty years of age. One minister and two 
councillors must always be with the king when he is not in Norway. 
The others form, under the presideney of the remaining minister, or 
of the viceroy if there be one, the Government in Christiania ; its 
authority is decisive, except in cases reserved for the king, when it 
only advises. As vieeroy in Norway the king can nominate only 
the crown prinee. Formerly the Government in Christiania was 
presided over by a governor, but this offiee was never filled after 
1855, and in 1873 it was abolished (on the aceession of Oscar IT.). 
Each of the seven councillors has charge of one of the seven state 
departments (finance, justice, home aflairs, chureh, war, navy and 
post-office, and audit) The king ean declare war and eonelude 
peace, make alliances and treaties, and has the supreme command of 
army and navy ; but for offensive war the consent of parliament is 
necessary. The king appoints to all public offices, and can dismiss 
at pleasure his council of state and other Government funetionaries, 
the highest officials of church and state, the heads of the army, 
and the commandants of fortresses. He ean also issue provisional 
ordinances relating to trade, taxation, industry, and legal procedure, 
provided they are not contrary to the fundamental law of the 
country and the laws agreed upon by parliament ; these ordinances 
are in force till next meeting of parliament. 

While the king has thus the exeeutive power, the right of legis- 
lation and taxation is exereised by the people through their repre- 
sentatives in the parliament or storthing, whieh statedly meets in 
Christiania in the beginning of February every year. The king 
can, however, when eireumstanees require it, summon an extraor- 
dinary storthing. The elections are for a period of three years. 
The number of members is, by a law passed in 1878, fixed at 114,— 
38 from ihe towns and 76 from the country. The members are 
not chosen directly, but by electors nominated by the voters. 
Several little towns are grouped into one electoral distriet. In the 
country there is an elector for every hundred voters in the parish 
(herred). The electors afterwards meet in each county, and choose 
the number of members fixed by law. Only citizens who have the 
right to vote are eligible, and they must, moreover, be at least 
thirty years of age and have been ten years settled in the eountry. 
Kvery Norwegian citizen, not being a criminal or in foreign service, 
is entitled to vote, if he has passed his twenty-fifth year, has been 
settled in the country five years, and has certain property qualifica- 
tions—a public appointment, ownership or tenancy of land, or, in 
towns, ownership of property worth at least 600 crowns (about £33). 

Immediately after the opening of parliament one-fourth of its 
members are elected to constitute the ‘‘upper house" or lagthing ; 
the remaining three-fourths form the lower house or odelsthing. In 
practiee this means a division between the legislative and the con- 
trolling powers of parliament. Every bill or proposed enactment 
must be introduced either by a member or by Government through 
a councillor in the odelsthing. If it passes it is sent to the upper 
house, and if carried there also the royal assent gives it the force of 
law. If rejected by the upper house it goes back, with or without 
remark, to the lower house, where it is again discussed. If again car- 
ried it is sent once more to the upper house, and if it fails to obtain 
the requisite majority of votes the whole parliament now meets, and 
two-thirds decide the motion. To give legal sanction to a resolu- 
tion of parliament thus carried the royal assent is still required. 

The royal veto in ordinary questions is not absolute ; a resolution 
passed unchanged by three successive regular parliaments becomes 
law ipso facto; but it is otherwise where alterations in the funda- 
mental law are involved. Parliament also fixes taxation, its enact- 
inents with regard to whieh continue in foree only until the Ist of 
July of the year in whieh the next ordinary parliament meets. 
Parliament alone has eontrol of the members of the council, of the 
supreme court of justice, and of its own members ; for crimes in their 
public capacity these can be put on their trial at the instance of 
the lower house before the supreme court of the kingdom (rigs- 
retten), which is composed of the supreme court of justice and the 
upper house of parliament. The proceedings of parliament and 
of its divisions are carried on, when not otherwise determined by 
special vote, with open doors, and published. "The members of the 
eouncil are not allowed to take part in the proceedings. By the 
fundamental law Norwegians only, with a few exceptions, are eligible 
for publie appointments. 

Administratively Norway is divided into six dioceses (stifter), 
with a bishop at the head of eaeh, and into eighteen eounties 
(amter) under the civil administration of an amimand or gover- 
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nor.! The towns of Christiania and Bergen form counties by them- Adminis- 
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selves. The dioeceses are Christiania, Hamar, Christiansand, 


Throndhjem, and Tromsö. 


tanla, Haina Bergen, trative 
Christiania stift embraees the counties divisions 


of Smaalenene, Akershus, Buskerud, part of Bratsberg, Jarlsberg and 


and Laurvik ; Hamar those of Hedemark and 
tiansand those of Bratsberg (part of), Nedenæs, Lister and Mandal 

Stavanger; Bergen, besides Sóndre and Nordre Bergenhus, takes in 
part of Romsdal ; Throndhjem the rest of Romsdal, with Sóndre 
and Nordre Throndhjem; Tromsó the three northern counties. 
Each diocese is divided into deaneries (provstier), each under a 
dean, who is eleeted by the clergy of the distriet concerned : each 
amt is divided into bailiwicks (fogderier), each presided over by 
a sheriff or foged, appointed by the king to watch over the main- 
tenance of the law, carry out judgments, and colleet taxes and cus- 
toms. In each town similar funetions are assigned to the byfoged 
or town sheriff, who, however, has a more extended authority. 
The sheriff in the country has generally in each parish a substitute 
or lensmand. In the larger towns there are additional officers 
charged with munieipal and police affairs. As regards courts of 
justice, only the supreme court and the rigsret, already spoken of, 
are fixed by the constitution. Courts of first instance are held in 
the towns by the sheriff and in the country by district judges, who 
travel on circuit twice or thrice a year. From the inferior courts 
cases are in second instance carried on appeal to the superior dio- 
cesan courts, of which there are four—one at Christiania (in two 
divisions), one at Christiansand, one at Bergen, and one at Thrond- 
hjem. From these eourts eases relating to values of more than 400 
crowns (about £22) and criminal eases proceed to the supreme court 
of the kingdom, which, according to the fundamental law, is com- 
posed of a president (justitiarius) and at least six assessors. The 
municipal court of Christiania consists of a president and seven 
assessors ; from this court there is direct appeal to the supreme 
court of the kingdom. 

The kingdom of Norway has its own national flag, red, divided 
by a dark-blue, white-bordered cross into four parts. In the 
upper square, next to the staff, the union mark is placed. The 
Norwegian escntcheon is a crowned golden lion on a red field, 
armed with the battle-axe of the tutelary saint, St Olaf. d 

(H. MO.—H. RA.— O. A. 6.) 


Part III.—Hisrory. 


The early history of Norway is exceedingly obscure. 
The scanty allusions to Scandinavia and its inhabitants 
which we find in the classical writers refer to the inhabit- 
ants of Denmark and of the south of Sweden. The first 
mention of names which can be identified with any cer- 
tainty as those of known Norwegian tribes is found in 
Jordanes, a writer of the 6th century. The traditions of 
the earlier times which are preserved in Norse literature 
can scarcely be said to afford any sure ground for history, 
for whatever truth may be in them seems to be almost 
hopelessly concealed beneath an overgrowth of mythological 
and genealogical legend. It is, however, certain that the 
first settlers after the nomad tribes of Lapps or Finns, 
whose traces are still found far south of their present 
limits, were the ancestors of the present inhabitants,— Ger- 
manic tribes closely akin to the Danes, Swedes, and Goths. 
The time of their immigration is unknown, but is conjec- 
tured with probability to have been at the latest not 
long after the commencement of the present era. The way 
by which they came has been the subject of a lengthened 
controversy. Munch and his school held that the first 
proper Norwegian settlements took place in the north, 
and spread thence down the western coast and the centre 
of the country. Later historians incline to the more 
probable theory that the country was settled by immigra- 
tion from the south. To some extent the theory of a 
northern immigration derived its vitality from a view of 
early Norwegian history which is now generally rejected. 
Until recently the collection of old Norse poetry which 
passed under the name of the Eddas was regarded not 
merely as the peculiar inheritance of the Norse branch of 
the Scandinavian family but as the oldest and most primi- 
tive relic of Germanic mythology and legend. It fell in 

1 This territorial division is the only one which has been known in 
Norway sinee that into **fylkis," which had become antiquated even 
in the days of Harold Haarfager. These fylkis were more numerous 
than the present amter. 
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naturally with this view to regard the Norse people as 
leaving their primitive home at a later time, and as travel- 
ling by a different route from the rest of their kin. And 
plausible arguments could also be drawn from archeology. 
There is a well-marked distinction between the older and 
younger iron ages in Scandinavia. The older age, which 
is more fully developed in Denmark and the southern part 
of the Scandinavian peninsula, is marked by greater refine- 
ment of workmanship, and is more under the influence 
of southern art. The younger age, which is best marked 
in Norway and in Sweden proper, is rougher, and has more 
the appearance of an independent growth. It seemed 
natural, therefore, to regard the comparatively sudden 
transition to the more recent archeological period as evi- 
dence that the land had been occupied by a new people, 
closely akin indeed to the earlier inhabitants of the 
south, but which had come fresh from the common home 
and had not been subjected to the same influences. For 
various reasons, however, this more recent period cannot 
well be put farther back than the end of the 7th century, 
a date which brings the supposed northern immigration 
so near historic times that if it had taken place it must 
have been distinctly commemorated in tradition ; and, at 
the same time, it is now generally admitted that even the 
oldest of the Eddic poems must be referred to a period 
close to or within the limits of authentic history. In all 
probability, therefore, we may regard the change of custom 
and the rise of the earliest poetry as marking a period of 
development and expansion which affected all the Scandi- 
navian peoples, but which, we may well suppose, presented 
peculiarly individual characteristics in the isolated districts 
of Norway. 

Towards the end of the 8th century we first hear of 
that phase of history which made the Scandinavian peoples 
well known during the next two hundred years to the 
nations of north-western Europe. In 787, if we may trust 
a record of later date, the ships of the Northern sea rovers 
first appeared on the English coast, and in 793 and 794 
they plundered Lindisfarne and Monkwearmouth. Thence- 
forward we find them in continually increasing numbers on 
the coasts of Scotland and Ireland, in England and France, 
and on the southern coasts of the North Sea, isolated ex- 
peditions going as far as Spain and the Mediterranean. 
It is not easy to determine the share taken by the Danes 
and Norwegians respectively in these earlier expeditions, 
for the contemporary chroniclers confounded them under 
common names. But the geographical relations of the 
two peoples naturally led them into different tracks. The 
coasts which lay nearest to the Danes were those of the 
southern shores of the North Sea and the English Channel; 
but the nearest way for the Norsemen of western Norway 
lay straight across to the Shetlands and Orkneys and 
thence south along the Scottish coasts. It seems probable, 
therefore, that the first expeditions which ravaged the 
coast of Northumberland, and which swept down by the 
Hebrides to Ireland, and thence in some instances to the 
more southern coasts of France, before Flanders and the 
northern coasts of France began to suffer, started from 
the western coasts of Norway. Some years later, when 
the Danish expeditions become numerous and powerful, 
they fall with heaviest force on Flanders, England, and 
France. Of course, when the rovers increased in number 
and their excursions became wider, we find these kindred 
peoples in the same countries and joining in common ex- 
peditions. At an early period they come into collision in 
Ireland. Northumberland seems for a while to have been 
almost common ground, and Rollo, the chief who completed 
the permanent settlement in Normandy, is generally ad- 
mitted to have been a Norseman, although the point is 
contested by Danish writers. But on the whole it was 
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in the north and west that the Norse vikings had their 
chief haunts and formed their settlements. At first even 
the largest viking expedition had no further aim than 
plunder: they simply devastated the coasts on which they 
landed and returned with their booty to their native 
country, or sold it in foreign parts; but after a time we 
find them making permanent settlements, either attracted 
by the richer countries or driven from their own by the 
pressure of population or by political reverses. In the 
middle of the 9th century the Norse kingdom of Dublin 
was founded. In the latter half of the century the Danes, 
with a possible admixture of Norsemen, had obtained a 
permanent footing in England. Towards the end of the 
century the Scottish islands, which had hitherto formed 
a temporary refuge and starting-point for vikings, were 
occupied by permanent Norse settlers, and the colonization 
of Iceland was commenced. 

Before the end of the 9th century we know comparatively 
little of the internal condition of Norway. The land is 
divided into fylkis, which in point of relative size answer 
roughly to the English shire. The word is connected 
etymologically with * folk," and seems to indicate that the 
fylki was originally a district peopled by a subdivision of 
the race. In the case of many of the fylkis this is borne 
out by the formation of the individual name, while in 
others the name seems to have applied directly to the 
district itself. There seems to have been an early union 
between some of these fylkis, having laws and customs of 
their own. The Egils Saga tells us that Gula-thing was 
originally constituted from Horda-fylki, Sygna-fylki, and 
Firda-fylki ; and this seems confirmed by the three twelves 
which form so conspicuous an element in the Icelandic 
law courts. In this case Horda-fylki may give us the 
name of the race by which that part of the country was 
originally settled, while the others are simply names of dis- 
tricts subsequently occupied by the same tribe. At a later 
time the whole country was divided into great districts, 
each with à common thing and a body of law of its own. 
These law districts, which corresponded to natural divisions 
of Norway of considerable importance in its history, were 
the district of the Frosta-thing, which comprehended the 
northern fylkis as far south as Sogne Fjord; that of the 
Gula-thing, which comprehended the south-western fylkis ; 
and that of the Uplands and Vik, which included all the 
country south and east of the central mountain chain, and 
which had in old times its only common meeting-place in 
the Kidsifia-thing, but from which at a later time the Vik 
district with its Borgar-thing was separated. Within the 
fylki we find a minor subdivision called the herad, at the 
head of which stood the Aersir, who held his office by 
hereditary right, and who, like the Icelandic godi, pre- 
sided over the civil and religious affairs of the district. 
At the head of each fylki stood as a rule the king, though 
occasionally we find more than one king in a fylki, or more 
than one fylki under the rule of a king. In at least one 
district of the country, also, the chief power is in the hands 
of a race of jarls, a title which in later times was conferred 
by the kings, but which at this early period, although in- 
ferior to that of king, does not appear to be necessarily 
subordinate. It is difficult to define precisely the positior 
of these petty kings. They seem to have represented the 
fylki in external affairs and to have been its leaders in war, 
but their power depended greatly on their personal qualities 
and the extent of their private possessions. That they had 
no very deep hold is clear from the readiness with which 
they disappear after the union of the kingdom. But both 
in fylki and herad every matter of importance was deter- 
mined at the thing, the meeting of the free people. In 
some respects the condition of the people in Norway differed 
materially from that of other Germanic peoples at a similar 
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stage of development. Owing probably to the nature of 
the country, we find no trace of the village community 
which has played so important a part in kindred races. 
As far back as we can go the ground was owned by indi- 
vidual proprietors, who partly held it in their own use and 
partly let it out to men who were practically their depend- 
ents. These proprietors, with the hersir families at their 
head, formed something closely resembling a landed aristo- 
cracy. The most powerful members of the class, distin- 
guished by their descent, possessions, and personal qualities, 
scarcely acknowledged a superior. They were surrounded 
by a band of dependents trained to arms, and were accus- 
tomed to foreign expeditions, which increased their wealth, 
power, and warlike habits. Nor did the law of equal 
succession which at all times prevailed in Norway at all 
break up the power of these great families. The more 
common practice seems to have been, not to divide the 
lands, but to give the younger and more restless members 
their share of the inheritance in movable goods and let 
them seek a settlement for themselves. After the lands 
were settled such a practice must eminently have tended to 
increase the readiness to undertake foreign expeditions, 
while at the same time the wealth and power acquired in 
these expeditions fostered the increase of powerful families 
at home. 

About the end of the 9th century Norway first became 
a united kingdom, and from that time we have a compara- 
tively full and authentic record of its history. On the 
west side of the Vik, the present Christiania Fjord, lay a 


Vestfjold small district called Vestfjold, ruled over by a race of kings 
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descended, according to a not very trustworthy legend, from 
the Swedish Upsala kings. The whole country round the 
Vik stood, as might be expected from its situation, in 
closer relation to Denmark and Sweden than the rest of 
Norway did. According to one version of history the Vest- 
fjold kings occupied for a short time the Danish throne, 
while according to another they were tributaries of Den- 
mark. There was a well-known trading-place within their 
territory ; and probably at an early time they shared ex- 
tensively in the traffic of the neighbouring seas and in the 
expeditions of the Danes. The first clearly discernible 
figure amongst these Vestfjold kings is Halfdan the Black, 
who, partly by family connexions and partly by conquest, 
included within his kingdom the country around the head 
of the Vik, and thence inland to Lake Mjósen. Halfdan 
died at a comparatively early age, leaving a son, Harold, 
who afterwards bore the famous name of Harold Fairhair, 
and who, according to the commonly received story, suc- 
ceeded his father in 860, being then ten years of age. 
Mr Vigfusson contends, however, with considerable prob- 
ability, that Harold's reign, as well as the colonization of 
Iceland, has been antedated by nearly thirty years, and it 
seems, to say the least, improbable that the events during 
the first ten years of his accession could have taken place 
in his early youth. But, setting aside the question of 
chronology, the story of Harold's reign, as given in Norse 
history, appears to be substantially trustworthy. After 
obtaining a firm hold on his father’s dominions, he went 
north through Gudbrandsdal and descended uponthecountry 
of Throndhjem, which he speedily brought to subjection ; 
and in the three or four subsequent years he had subdued 
the whole country as far south as Sogne Fjord. He ap- 
pears to have received material assistance from two great 
chiefs, Earl Hakon, whose descendants are conspicuous in 
subsequent history as the Hlada jarls, and Earl Rognwald 
of Mori, the ancestor of the dukes of Normandy and the 
Orkney earls. The country south of Sogne Fjord was 
still unsubdued, nor was its conquest apparently attempted 
for some years later. It was the most warlike part of 
Norway, and from it probably issued the greater part of 
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the Norwegian viking expeditions, which were now in 
their fullest vigour. The western chiefs appear at length 
to have taken the initiative, and to have gathered together 
a great force, summoning aid apparently even from their 
kinsmen beyond the western sea. Harold sailed south to 
meet them, and a fierce battle took place at Hafrs Fjord, 
near Stavanger, in which he gained a complete Victory ; 
the hostile force was entirely broken, and from this time 
his rule over all Norway appears to have been undisputed, 
Every man was forced to own him as master; new taxes 
and obligations were imposed ; the fylkis were put under 
the rule of earls, and the hersirs became or were replaced 
by the king's lendermenn,—a title which becomes familiar 
in subsequent history. These lendermenn, however, must 
not be mistaken for an official nobility deriving their main 
strength from the king. They became the king’s men, 
bound to support him and to follow him in war, and they 
received lands from him in return, from which they derived 
their name; but they were still for a long time merely the 
old hersirs under another name, powerful local chiefs who 
were ready at any moment, if the occasion seemed to 
require it, to lead against the king their dependents and 
the free proprietors by whom they were surrounded. But 
many of the leading men refused to live in Norway upon 
these terms. They sailed with their families and depend- 
ents, some of them to Iceland, but many more to the Scot- 
tish islands, which had long been a favourite resort of 
the western Norwegians ; and thence for years they kept 
up a series of raids upon Norway. Harold for a while 
endeavoured to encounter them on the Norway coast, but 
finding this interminable he at last crossed the sea with a 
great force and fell upon the vikings from the northern 
islands as far south as Man. Orkney, and probably the 
Hebrides, were placed under Norwegian earls, and from 
this time we hear comparatively little of marauding ex- 
peditions from these islands to Norway. Many of those 
driven out in this western expedition settled ultimately in 
Iceland, the colonization of which was completed during 
Harold's reign (see IckLAND). Harold in his later years 
divided his kingdom among his sons, giving a predomi- 
nance among them to his favourite Erik Blood-axe. He 
died at an advanced age c. 933 A.D. 

On Harold's death Erik attempted to make himself sole 
king of Norway, and defeated and slew two of his brothers 
to whom vassal kingdoms had been assigned by their father; 
but his tyrannical and unpopular character fostered the 
reaction which naturally set in against the strong rule of 


Harold. Hakon, a younger son of Harold, who was brought Hakon, 


up at the English court, and was afterwards known as ‘%° 
Athelstan’s foster-son, was sent for from England. Hep 
was presented by Earl Sigurd, the son of Earl Hakon 
(Harold’s early supporter), at a great thing at Throndhjen, 
and there, after promising that he would restore the old 
rights which his father had taken away, he was accepted 
asking. In the words of the saga, the tidings flew through 
the land like fire in dry grass that the Throndhjem people 
had taken to themselves a king like in all things to Harold 
Fairhair, except that Harold had enslaved and oppressed 
all the people in the land, while this Hakon wished good 
to every one and offered back the odal rights which Harold 
had taken away. The people flocked to him from all sides, 
and Erik soon found himself compelled to leave the country, 
and sailed west to the Orkneys. Hakon’s reign was true 
to the promise of its commencement. In the Uplands ` 
and in Vik he left his kinsmen in possession of the vassal 
kingdoms ; Earl Sigurd ruled under him in the north, and 
the rest of the kingdom he took into his own hand. The 
landowners were freed from the burdens and vassalage of 
Harold’s days, although some of the least oppressive taxes 
appear to have been continued, and the Gula-thing and 
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Frosta-thing were reorganized, with probably several 
amendments on their respective laws, and were extended 
to their later boundaries. In one respect Hakon was not 
in accord with his subjects. He had been brought up as 
a Christian at Athelstan’s court, and attempted to intro- 
duce Christianity into the land; but in this attempt he 
signally failed, and at one time seems nearly to have broken 
with his people in consequence. On the whole, however, 
Norway enjoyed under Hakon internal peace. The troubles 
which beset his reign, more especially towards its close, 
arose from Denmark and the sons of Erik Blood-axe. 
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some time during his English expedition, and had taken 
up Christianity in a more serious manner than was gener- 
ally the case with the Northern converts of his class, who 
as a rule submitted to baptism as a convenient or neces- 
sary transaction. Olaf’s Christianity does not appear to 
have been of a very deep or enlightened type, but he was 
thoroughly in earnest about it, and set himself to enforce 
its supremacy with the whole energy of his character. 
And in an incredibly short time, if he had not exactly 
succeeded in making his subjects Christian, he had at 
least made it very unsafe for them to be anything else. 


Erik It is not easy to trace Erik’s career after he fled to the | By force, or gifts, or persuasion, or even by torture if 
Blood- Orkneys. According to the Norse sources, he received | necessary—for his anger was sometimes cruel enough—he 
= Northumberland from Athelstan as a vassal kingdom not | had soon scarcely left a man of note unbaptized in Nor- 
long after leaving Norway. In the English sources we find | way. Even Iceland was persuaded to accept the faith by 

him represented as holding Northumberland not under but | his energetic handling of the Icelanders at his court. Of 

in opposition to the English king. It is probable enough | course this wholesale conversion was of a very nominal 

that he may have held it in both relations; but, however | character, and even Olaf himself always appears to be 

that may be, he certainly ruled for a time at York, and fell | little more than a loyal and devoted heathen vassal of the 

in England c. 952. At the time of his death his wife | new faith. Perhaps the strangest thing is not merely that 
Gunhild went to the Orkneys with her children and thence | he attained his end so rapidly, but that he did so without 

to Denmark. She was a famous character in the history | rousing and alienating the people. His splendid personal 

of the time, and to her the Norse tradition attributes much | appearance, his wonderful strength and skill in arms, his 

of the evil that appears in the career of her husband and | inexhaustible courage and energy, and the frank chivalrous 
children. According to one account she was the sister of | nature—bright and joyous when in quiet, but capable of 
Harold Bluetooth, but it is scarcely credible that the rela- | terrible passion when enraged—seem to have overawed and 
tionship between two such well-known figures in the 10th | attracted every one at the time, and have made him since 
century should be unknown to the principal Norse writers. | the favourite hero of Norse history. In the fifth year of 

The favourable reception which she and her children met | his reign (c. 1001) Olaf undertook an expedition to the 

with in Denmark is sufficiently accounted for by Erik's | Baltic, and a league was formed against him by the kings 

own Danish descent, and the relations which then existed | of Denmark and Sweden, and by Earl Erik, the son of 
between Denmark and Norway. Shortly after their arrival | Hakon, who had fled into Sweden after his father's death. 

in Denmark Erik's sons commenced a series of expeditions | Olaf went with a powerful fleet, he himself commanding 
against Norway which lasted during the rest of Hakon's | his great ship the “ Long Serpent,” the largest and best 

reign ; at last, after gaining many victories over the in- | manned that had ever sailed from Norway. His foes lay 
vaders, Hakon was taken by surprise and slain c. 961. in wait for him on his return under Swóld, an island off 

On Hakon's death the sons of Erik, with Harold, after- | the German coast which cannot now be identified, and 

wards called Greyfell, at their head, got possession of the | there took place the most famous and picturesque battle 
western part of Norway, but Vik and the Uplands remained | in Norse history. Olafs ships were induced by treachery 

under their former kings, and Earl Sigurd still kept firm | to pass by the island behind which the forces of his ene- 

hold of the Throndhjem country. EarlSigurd was treacher- | mies lay, while the hostile chiefs watched them as they 

Earl ously slain, and was succeeded by his son, Earl Hakon the | sailed by. At last when all were gone on their way to 
Hakon (reat; and for many years afterwards the history of the | Norway but the few ships which with Olaf himself brought 
c country is a series of struggles between the sons of Erik and | up the rear, the enemy rowed out and fell upon them. 
Hakon, mixed up with occasional interferences from Den- | Olaf bound his ships together with the * Long Serpent" 

mark. At length Harold Greyfell was slain in Denmark, | in the centre, and his foes surrounded him on all sides. 

and Hakon succeeded with the help of the Danes in | One after another the ships were taken and cleared of 
driving the sons of Erik out of the country. For a time | men, and at last the crew of the * Long Serpent" were 

he remained in nominal dependence on Denmark, but this | left alone, under a shower of spears and arrows, with the 

was soon shaken off, and in the latter part of his life | whole enemy around them and with fresh men continually 
Hakon, though he never assumed the title of king, ruled | attempting their decks. The saga tells us that Olafs 

in entire independence over the whole north and west of | men grew so mad with rage that they leaped at the ships 
Norway. Latterly he excited animosity by some reckless | that surrounded them, not seeing that they were often 
outrages on the feelings of the people; a rising took place | so far off, so that they fell into the sea and perished. 
against him in the Throndhjem country, in which he was | At length almost none were left, and Olaf leaped over- 

slain c. 995, and at the very time of the rising Olaf | board in his armour. His people at home could scarce 
Tryggvason landed in Norway. believe that he could have perished, and for many years 

Olaf Olaf was a great-grandson of Harold Fairhair. His father, | stories were circulated that he had been seen in foreign 
= adii Tryggve, had been treacherously slain by the sons of Erik, | countries; but, however that may be, says the chronicler, 


and his mother had with difficulty escaped with him. 
After some strange adventures the boy was received and 
brought up at the court at Novgorod, and then in his early 
youth took to a viking life. He soon became a famous 
leader, and plundered far and wide. In 991 we hear of 
him in England as one of the chiefs who fought the battle 
of Maldon, and he appears there again in 994. He sailed 
on his Norwegian expedition from Ireland, and found the 


Olaf Tryggvason came back no more to his kingdom in 
Norway. 

The two kings and Earl Erik divided Norway among 
them, but in reality the greater part of the country was 
held by Earl Erik and his brother Earl Svend, under a 
little more than nominal vassalage. In the south some of 
the districts were more directly dependent on Denmark and 
Sweden. Fourteen years afterwards another descendant 


of Harold Fairhair appeared in the country. Olaf, son of Saint 
Harold Grünske, had, like most of his race, spent his early Olaf. 
youth in foreign expeditions. When about nineteen he 


whole country well disposed to receive him as king. Olaf’s 
short reign of five years was chiefly oceupied with his 
efforts to Christianize the country. He had been baptized 
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came back to Norway with a small band of well-tried men, 
and went first to his kinsmen in the Uplands, where some 
of the small kings of Harold's race still remained in a not 
very close dependence on Denmark. Erik was by this time 
dead ; Olaf succeeded in driving Svend out of the land, 
and became in a short time more thoroughly king of all 
Norway than any one had been since Harold Fairhair. 
He rebuilt Nidaros (the modern Throndhjem), which had 
been founded by Olaf Tryggvason, and which may be 
called henceforward the capital of Norway. Like Olaf 
Tryggvason, he was a zealous adherent of Christianity, 
and, as soon as he was firmly settled, proceeded to enforce 
it on his subjects. "The previous conversion of the land 
had been superficial so that, except in the parts of the 
country which came most into relations with foreign 
countries, the old religion had still a strong hold, and in 
some districts was predominant. Under Olaf heathen 
worship was suppressed with the utmost severity, and 
Christianity may be said to have become the professed 
religion of the land. Olaf’s rule was firm and powerful. 
Equal justice was dealt out, as far as practicable, to every 
one, often in a summary fashion. The great families had 
flourished under the earls, and seem to have been almost 
wholly independent within their own districts, but, as 
they one after the other came into collision with the king, 
they had to yield. Olaf was in many ways a greater man 
than Olaf Tryggvason: his aims were higher, and he 
understood them more thoroughly; but he lacked some 
of the gifts of his brilliant predecessor. Olaf Tryggvason 
was the very incarnation of the old popular ideal, and, 
had the times been favourable, might well enough have 
passed into tradition, Christianity and all, as one of the 
Æsir who had come back again to earth. But the other 
Olaf was in some ways a new force in Norway. He was 
aiming at a united Christian kingdom under a strong 
central power, and these ideas, in so far as they were 
intelligible, were repugnant to the Norse chiefs. And, 
besides, his character was somewhat still and reserved, not 
always destitute even of traits of cunning, so that alto- 
gether, though every one was forced to respect his courage 
and ability, and his own followers were devotedly attached 
to him, most of the Norwegian chiefs never wholly under- 
stood or trusted him. In one way or another he incurred 
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of Canute, made Norway bitterly regret the loss of Olaf. 
The resentments which had been awakened by his stern, 
just rule passed out of sight, and men only remembered 
his great qualities, and that in his time the land was free 
from foreign interference. His devoted adherence to 
Christianity, especially in his later days, gave a definite 
direction to these reminiscences; he was regarded as a 
martyr and saint, and miracles were reported to have been 
wrought by him even under the very nose of his Danish 
successor, Olaf was rightly regarded as the patron saint 
of the new Christian monarchy. It was he who not only 
had Christianized the land, but had for the first time 
thoroughly united the kingdom. His reign had given rise 
to a feeling of unitedness and independent existence which 
the country never had before and never afterwards wholly 
lost. For nearly a century afterwards Norway was ruled 
in internal peace by the kings of his race. The church was 
organized and became powerful. The private viking ex- 
peditions gradually ceased, for it began to be considered 
a scandal to plunder in Christian lands ; and possibly also 
the practice grew more dangerous. Swein Asleifson, in 
the middle of the 12th century, is the last recorded viking 
of the old type, and he dwelt in the Orkneys. At the 
saine time several of the kings made greater foreign expe- 
ditions, which probably afforded a sufficient vent for their 
more restless subjects. The central authority of the king 
grew stronger and more stable. His court and personal 
following were better organized. The lendermenn, although 
still remaining chiefs of the landed aristocracy, ceased to 
exercise the same semi-independent power in their own 
districts, and came into closer relations with the king and 
court. 


In 1035 Magnus, Olaf's son, who had remained in Russia, Magnus, 


was sent for by some of the leading men, and was readily m ni 
aln 


accepted as king. Magnus, or rather the chiefs in his) 
name, for he was still very young at the time, had settled 
the quarrel with Denmark by coming to an agreement with 
Hardicanute, that when one died the other should succeed 
to his crown. In 1042 Hardicanute died, and Magnus 
peacefully took possession of his kingdom. But troubles 
soon arose from Svend Estridsen, nephew of Canute the 
Great, who attempted to seize Denmark, and who had 
entered into terms with a formidable Norse ally. Harold, 


the enmity of many of the most powerful men in the, 


Sigurd's son, known sometimes as Hardrada (hard coun- Harold 
west and north, and he had a dangerous foreign enemy. 


sel), the half-brother of Olaf, was one of the last and most d 


Canute was at the height of his power, had claims, he 
thought, upon Norway, and was, moreover, deeply irri- 
tated by an expedition which Olaf had made upon Den- 
mark along with the king of Sweden. He had con- 
nexions with many of the chiefs, which he fostered as 
much as possible, and in 1028 he came with a great force 
to Norway ; Olaf could make no head against him, and 
was compelled to fly to Russia. But after a while Olaf 
heard that there was for a time no ruler in Norway, and re- 
solved to attempt to win back his kingdom. He obtained 
assistance in Sweden, gathered his friends from Norway, 
and then went over the mountains into the Throndhjem 
country. The chiefs who were most bitterly opposed to 
him drew together a great force and met him at Stikkle- 
stad, and there, when only thirty-five years old, he was 
defeated and slain in August 1030. There is a singular 
change to be observed in the narrative of this latter part 
of Olaf's life. He seems to have become more devoted to 
Christianity, and in every way more thoughtful and gentle. 
The stories about him look as if his adversities had forced 
him to take a retrospect of his life and prepare for a new 
career; and if he had been the victor at Stikklestad it 
is hard to say what influence he might not have exercised 
upon subsequent history. 

A short experience of Danish rule under Svend, the son 


famous of the great viking chiefs. His father was a small ^ 
Upland king of Harold Fairhair’s race; he had fought 
when a boy at Stikklestad, had gone to the East and taken 
service with the Greek emperor, and was now come back 
to the North with great wealth and fame. For a short time 
he entered into league with Svend, but an arrangement 
was soon brought about by which he and Magnus were 
made friends, and Harold became joint king of Norway. 
Magnus died in the following year (1047), leaving Den- 
mark to Svend and Norway to Harold; Harold was not, 
however, inclined to relinquish Denmark, and wasted it 
year after year by terrible incursions; at last he under- 
took a more formidable task, and fell in England in 1066 
with the very flower of Norway at the battle of Stamford 
Bridge. 


Harold's son, Olaf Kyrre (the quiet), ruled Norway in Olaf 


peace for twenty-seven years, a peace which may in some Kyrre. 


respects have been due to the way in which the country 
had been drained of its hottest blood by Harold's expedi- 
tions. During this reign the country attained considerable 
prosperity, trade increased, and, among other merchant 
towns, Bergen, which soon attained the first place, was 


founded. But Olaf's son Magnus (known sometimes as Magnus 
Magnus Barefoot), who succeeded his father in 1093, reigned Barefoot. 


in a manner more like his grandfather. He was continu- 
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ally occupied in foreign expeditions, and at last fell in 
Treland in 1103. 

The three sons of Magnus succeeded to the kingdom at 
his death. One of them died in youth, but Sigurd and 
Eystein reigned long together, Eystein being a king like 
Olaf Kyrre, while Sigurd inherited to the full the warlike 
qualities of his family. The great external event of the 
reign is Sigurd’s expedition to the East, from which he 
gained the name of Jorsalafari (the traveller to Jerusalem). 
The account given by the saga of the origin of that expe- 
dition is characteristic and probably enough true. Many 
men had already been to Jerusalem and to Constantinople, 
and there they had got renown, and had all kinds of news 
to tell when they came home, and those who had taken 
service at Constantinople had the best luck in the way of 
gain; so the people bade one of the kings undertake the 
expedition. Sigurd went with a great force, fought many 
battles by the way, gained much plunder in heathen lands, 
and visited Jerusalem and Constantinople. Sigurd survived 
Eystein, and died in 1130. In his last year he showed 
traces of insanity. He was the last true representative of 
Harold Fairhair’s great race, and with him the classical 
period of Norwegian history may almost be said to come 
to an end. 

With the death of Sigurd commences à long period of 
internal strife. His son Magnus was forced to share the 
sovereignty with a colleague, Harold Gilchrist, who pro- 
fessed to be a natural son of Magnus Barefoot, and who in 
a short time succeeded in deposing his colleague. Harold 
was slain in 1136 byanother pretender. Parties had formed 
themselves amongst the lendermenn aristocracy, who took 
as their nominal heads the sons and grandsons of Harold 
Gilchrist, often mere children ; the church hierarchy, now 
growing powerful, interfered in the struggle, and the whole 
land was divided by bitter feuds. The disorganization of 
the country was shown by the appearance of bands of armed 
disorderly men, generally at first on the Swedish frontier. 
Unity at last seemed likely to be secured by an innovation 
in the succession. A powerful chief named Erling Skakke 
managed to get his son Magnus, who by his mother’s side 
was a grandson of Sigurd Jorsalafari, accepted as king, 
first by the leading party and then practicaily by the whole 
country. He came to terms with the hierarchy ; an agree- 
ment was entered into in 1164, by which various privileges 
were secured to the church, and a definite rule of succession 
was adopted. The kingdom was to be held as a fief of St 
Olaf, and the church dignitaries were to have a powerful 
voice in the succession. In return for these concessions 
Magnus was solemnly crowned by the archbishop of 
Throndhjem, and his defective claim was thus strengthened 
by a new form of legitimation. 

There seemed every reason to suppose that the kingdom 
would now rest firmly on the united support of the aristo- 
cracy and the church, but in reality the basis proved to 
be an insecure one. The aristocracy stood no longer as 
formerly in close connexion with the mass of the free 
people, and they had not yet become welded together in a 
separate organized order. One of the troops of adven- 
turers which had appeared in the previous state of con- 
fusion, and had been the followers of one of the various 
claimants to the throne, was known as the Birkebeinar. 
They were on the verge of extinction when they secured a 
leader of no common type. Sverri was a Faroe Islander. 
He seems to have been well enough aware himself that he 
had no claims to royal birth, but he gave himself out as 
the son of Sigurd, the son of Harold Gilchrist, and as 
In a little while 
it became clear that his talents for command were of the 
first order, and the little troop of disorderly men became 
in his hands a disciplined military force. A fierce struggle 
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ensued with Magnus, who in the end was defeated and 
slain in 1184 at Fimreite on Nord Fjord. Sverri became 
king, and represented himself as maintaining the old law 
of succession and the old order of things as against the 
arrangement of 1164. But in reality his reign was the 
commencement of a new phase. The older kings were 
within very narrow limits absolute, and claimed the king- 
dom as an odal right; but they were confronted and con- 
trolled by the mass of free landowners under their local 
aristocratic chiefs. A change had gradually taken place, 
and it seemed as if a separate aristocracy were to detach 
themselves from the people, and, with the help of the 
church, take the administration into their own hands. 
Sverri struck the hardest blows at both. He effectually 
prevented the formation of a powerful nobility, and he 
wholly repudiated the domination of the church. He had 
hammered out for himself a theory of church and state 
not unlike that of Henry VIIL, and held that the king 
derived his title from God, and was entitled to an equal 
supremacy over both. The church retaliated by excom- 
munication, for which, however, Sverri and his followers 
cared nothing, and by which their position does not seem 
to have been in the least affected. New officials appear 
in the administration of local affairs who were appointed 
and directly controlled by the king, and if his plans had 
been fully carried out it seems likely that the whole power 
would have been centralized under his hands. He had to 
fight, however, for his kingdom to the very end, and at 
his death in 1202 it seemed doubtful what turn affairs 
would take. 

The party strife continued with scarcely an intermission 
until long after Sverri’s death. The party of the Birke- 
beinar, however, kept well together and were on the whole 
the stronger. Their rivals had their chief seat in the 
south, and were closely connected with Denmark. At 
last Hakon, a grandson of Sverri, was placed on the throne 
in 1217, and in 1240 the last of the rival claimants to the 
throne fell, and the whole country was once more at peace 
under one king. The stormy times of Norway’s history 
appear suddenly to pass away, and the stillness that ensues 
is likened by one of its historians to “the stillness on a 
battlefield after the battle." Hakon died in 1263. There 
are only two external events of note in his long reigm. 


-The one is the acquisition of Iceland, which, like the parent 


country, had been thoroughly worn out by the struggles of 
its chiefs. The other is Hakon's Scotch expedition in 
1261, which was put an end to by a storm and by the not 
very important battle of Largs, and which showed con- 
clusively how much the seamanship and fighting power of 
Norway had declined. Hakon’s son Magnus surrendered 
the Hebrides to Scotland by the treaty of Perth in 1268. 
'There is some dispute whether or not this was done under 
condition of a tribute, but there seems to be no doubt 
that the tribute, if due, was at all events never paid. 
Magnus was known by the surname of Lagabetr (law 
reformer), a designation which indicates the chief work 
of his reign. The great changes that had taken place 
during the long period of the civil wars must have 
rendered some alteration of the old law imperatively 
necessary; and, while something had been done in Hakon's 
reign, the work was completed under Magnus. In place 
of the old provincial laws a new law book was prepared 
for the whole kingdom, compiled from the older laws with 
the changes that seemed necessary. Many of these changes 
relate to eustoms and rights which had their origin in 
heathen times. Others show the altered relation of classes. 
A conspicuous feature is the new importance of the king's 
officials and the increased power and position of the king 
himself. Magnus died in 1280 and was succeeded by 
his son Erik, whose, only child, the Maid of Norway, 
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perished at sea when on her way to Scotland. In 1299 
Erik died and was suceeeded by his brother Hakon, 
who died in 1319, and whose only daughter carried the 
Norwegian crown into the Swedish line. During the 
reign of Hakon the lendermenn, who had so long been 
conspicuous in Norse history, finally disappeared. Hakon 
abolished them by a deeree, without apparently even con- 
sulting his council, and without encountering the slightest 
resistance. They do not even reappear in the minority 
which followed, and which must have afforded them a very 
favourable opportunity of recovering their power. They 
oceupied, in truth, an anomalous and untenable position. 
They had long ceased, as we have seen, to be the chiefs 
and representatives of the free landowners, and they had 
failed to assert themselves as a separate power by the side 
of the king. Under Magnus Lagabeetr they had acquired 
the title of barons, but even under long minorities they 
never got any real hold of power. The king was too 
strong for them after they had lost their old position, and 
he preferred ruling through officers of his own who were 
wholly dependent on him. Neither was there any room for 
the growth of a nobility of another type. On the one 
hand the position of the king was too absolute, and on 
the other hand the people were too firmly rooted in their 
old traditional independence. The mass of the small 
landowners, among whom the greater families, by the 
partition of their domains, gradually sank back, were 
ready to obey the king and his officers ; but they were not 
the material on which an intermediate power could be 
rested. "They admitted that the king had an odal right 
to his kingdom and a definite claim for services and pay- 
ments, but in the same way they themselves had an im- 
memorial odal right to their lands. The situation of Norway 
during the Middle Ages might be shortly described as an 
absolute monarchy resting almost directly on one of the 
most democratic states of society in Europe. Titles appear, 
but they represent little or nothing. The ruling officials 
or deputies of the king are occasionally oppressive, but 
there is no permanent subjection to them. 

From the time of the union with the Swedish crown 
the history of Norway is bound up with that of the other 
Scandinavian countries. With Sweden she entered the 
Calmar union in 1397, but when that union was broken in 
the beginning of the 16th century she remained with Den- 
mark, and during the whole time of union can scarcely be 
said to have had a history of her own. The Danish kings 
were accepted in Norway with only an occasional show of 
dissent and resistance. One of her oldest and most famous 
colonies, the Orkney and Shetland Islands, was in 1468 
given in pledge, never to be redeemed, to the Scottish king 
by Christian I. The commercial towns fell under the iron 
rule of the Hanseatic League and all the old enterprise 
seemed to have perished. Intellectual life appeared to 
fall as low as commercial prosperity. The vigorous Norse- 
Ícelandic literature was supplanted after the time of 
Hakon Magnusson by versions of foreign legends and 
history, but even that disappeared, and, as the manuscript 
copies grew scarcer, it appears as if for a while the Nor- 
wegians had ceased to read as well as to write. The Re- 
formation spread more slowly into Norway than into the 
other Scandinavian countries, and had to be encouraged 
by the Danish kings by methods not altogether dissimilar 
to those by which Christianity had at first been introduced. 
But better times began to dawn during last century. Re- 
strictions were removed from lands and the administration 
was improved. The material prosperity of the country 
rapidly increased and a new life began to appear. 

By the terms of the peace of Kiel (14th January 1814) 
Norway was to be transferred from Denmark to Sweden. 
The Norwegians were at first inclined to resist this, but 
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their means of resistance were small and the Swedes offered 
liberal terms. In the same year the constitution was 
solemnly ratified, and Charles XIII. was taken as king. 
Since then the country has been peaceful and prosperous. 
The only serious political troubles have been those arising 
from the question whether the king has an absolute veto 
upon alteration of the fundamental law of the kingdom. 

_ Bibliography.—P. A. Munch, Det Norske Folk’s Historie (Chris- 
tiania, 1852-63); J. E. Sars, Udsigt over det Norske Historie 
(Christiania, 1873-77); R. Keyser, Norges Stats- og Retsforfatning 
(Christiania, 1867). Different views of the part taken by Norway 
and Denmark in the viking expeditions are represented in Gustav 
Storm's Kritiske Bidrag til Vikingetiden’s Historie (Christiania, 
1878); and J. C. H. R. Steenstrup’s Inledning i Normannertiden 
(Copenhagen, 1876). Sec also Konrad Maurer's Die Bekehrung 
des Norwegisehen Stammes zum Christenthume (Munich, 1855). The 
original sources are only accessible to English readers in Laing’s 
Chronicle of the Kings of Norway (London, 1844), a translation 
from Heimskringla, which does not, however, represent the best 
versions of some of the sagas. Valuable historical notes are to be 
found in Messrs. Vigfusson and Powell's Corpus Pocticum Boreale 
(Oxford, 1888). (A. GI.) 


Part IV.— LITERATURE. 


The literature of Norway bears something of the same 
relation to that of Denmark that American literature bears 
to English. In each case the development and separation of 
a dependency have produced a desire on the part of persons 
speaking the mother-tongue for a literature that shall ex- 
press the local emotions and conditions of the new nation. 
Two notable events led to the foundation of Norwegian 
literature: the one was the creation of the university of 
Christiania in 1811, and the other was the separation of 
Norway from Denmark in 1814. These events were the 
signals for intellectual and political independence. Before 
this time Norwegian writers had been content, as a rule, 
to publish their works at Copenhagen, which was the 
metropolis of the realm ; they had now a capital of their 
own in Christiania, The great distinction, however, between 
Norway and America was that the former was sufliciently 
ancient and sufficiently neighbouring to contribute to the 
glory of Denmark a great many young men who quitted 
the colonial and narrow circle into which they were born, 
and became to all intents and purposes Danish writers. 
The first name on the annals of Danish literature, Peder 
Claussón, is that of a Norwegian; and if all Norse writers 
were removed from that roll the list would be poorer by 
some of its most illustrious names, by Holberg, Tullin, 
Wessel, Treschow, Steffens, and Hauch. 

We must first examine what was done in Norway itself 
during the colonial.period. The first book printed in the 
country was an almanac, brought out in Christiania in 1643 
by a wandering printer named Tyge Nielsen, who brought 
his types from Copenhagen. But the first press set up 
definitely in Norway was that of Valentin Kuhn, brought 
over from Germany in 1650 by the theologian Christian 
Stephensen Bang (1580-1678) to help in the circulation of 
his numerous tracts. Bang’s Christianix Stads Beskrifuelse, 
1651, is the first book published in Norway. The name 
which next detains us is that of Christen Jensen (d. 1653), a 
priest who collected a small glossary or glosebog of the local 
dialects, and which was published in 1656. Gerhard Milzow 
(1629-1688), the author of a Presbyterologia Norwegica, 
1679, was also a Norse priest. The earliest Norwegian 
writer of any original merit was Dorthe Engelbrechtsdatter 
(1634-1716), afterwards the wife of the pastor Ambrosius 
Hardenbech (see vol. viii. p. 214). She is the author of 
several volumes of religious poetry, of a very lacrymose 
and lamentable order, which have enjoyed great popu- 
larity down to the present day. The hymn-writer Johan 
Brunsmann (1637-1707), though a Norseman by birth, 
belongs by education and temper entirely to Denmark. 
Not so Peder Dass (1647-1708) (see vol. vi. p. 831), the 
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most original writer whom Norway produced and retained 
at home during the colonial period. Another priest, Jonas 
Ramus (1649-1718), wrote two important posthumous 
works in prose, JVorriges Kongers Historie (History of the 
Norse Kings) in 1719, and JVorriges Beskrivelse, 1735. The 
celebrated missionary to Greenland, Hans Egede (1686- 
1758), wrote several works on his experiences in that 
country. Peder Hersleb (1689-1757) was the compiler of 
some popular treatises of Lutheran theology. Frederik 
Nannestad, bishop of Throndhjem (1693-1774), deserves 
mention as the founder of the periodical press in Norway, 
having started a weekly gazette in 1760. The missionary 
Knud Leem (1697-1774) published a number of philo- 
logical and topographical works regarding the Lapps of 
Finmark, one at least of which, his Beskrivelse over Fin- 
markens Lapper, 1767, still possesses considerable interest. 
The famous Erik Pontoppidan (1698-1764) cannot be re- 
garded as a Norwegian, for he did not leave Denmark 
until he was made bishop of Bergen, at the age of forty-nine. 
On the other hand the far more famous Baron Ludvig 
Holberg (1684-1754), the chief of Danish writers, belongs 
to Denmark by everything but birth, having left Norway 
in childhood. 

A few Norsemen of the beginning of the 18th century 
distinguished themselves, chiefly in science. Of these 
Johan Ernst Gunnerus (1718-1773), bishop of Throndhjem, 
was the most eminent; he was the first man who gave 
close attention to the Norwegian flora. He founded the 
Norwegian Royal Society of Sciences in 1760, in unison 
with his friends Gerhard Schéning (1722-1780) the his- 
torian and Hans Strém (1726-1797) the zoologist. Of 
these three friends Schóning deserves the greatest promi- 
nence in this place, because he wrote more in Danish 
and less in Latin than the other two. In belles-lettres 
Norway began to show vitality only when the century had 
reached its half-way point. Peder Christofer Stenersen 
(1723-1776), a writer of occasional verses, merely led the 
way for Christian Braumann Tullin (1728-1765), a lyrical 
poet of exquisite genius, whose talent is claimed by Den- 
mark as one of the jewels in the crown of her literature, 
but who must be mentioned here, because his poetry was 
not only mainly composed in Christiania, but breathes a 
local spirit. He has been called the Father of Danish 
lyrical verse. From Tullin’s day for about thirty years 
Denmark was principally supplied with poets from Norway. 
That portion of the chronicle of Danish literature which 
extends between the great names of Evald and Baggesen 
presents us with hardly a single figure which is not that of 
a Norseman. The director of the Danish national theatre 
in 1771 was a Norwegian, Niels Krog Bredal (1733-1778), 
who was the first to write lyrical dramas in Danish, and 
who exercised wide influence. A Norwegian, Johan Nor- 
dah] Brun (1745-1816), was the principal tragedian of the 
time, in the French taste. It was a Norwegian, J. H. 
Wessel (1742-1785), who laughed this taste out of fashion. 
In 1772 the Norwegian poets were so strong in Copen- 
hagen that they formed a Norske Selskab (Norwegian 
Society), which exercised a tyranny over contemporary 
letters which was only shaken when Baggesen appeared. 
Among the leading writers of this period we can but just 
mention, besides those above named, Claus Frimann (1746- 
1829), Peter Harboe Frimann (1752-1839), Claus Fasting 
(1746-1791), Johan Wibe (1748-1782), Edvard Storm 
(1749-1794), C. H. Pram (1756-1821), Jonas Rein (1760- 
1821), Jens Zetlitz (1761-1821), and Lyder Christian 
Sagen (1771-1850), all of whom, though Norwegians by 
birth, find their place in the annals of Danish literature. 
To these poets must be added the philosophers Niels 
Treschow (1751-1833) and Henrik Steffens (1773-1845), 
and in later times the poet Johannes Carsten Hauch (1790- 
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1872). There is no example of a writer of importance, 
born in Norway since 1800, who is counted among Danish 
authors. 

The first form which Norwegian literature took as an 
independent thing was what was called **Syttendemai- 
Poesi,” or poetry of the seventeenth of May, that being the 
day on which Norway obtained her independence and pro- 
claimed her king. Three poets, called the Trefoil, came 
forward as the inaugurators of Norwegian thought in 1814. 
Of these Conrad Nicolai Schwach (1793-1860) was the 
least remarkable. Henrik Anker Bjerregaard (1792- 
1842), born in the same hamlet of Ringsaker as Schwach, 
had a much brighter and more varied talent. His poems, 
collected at Christiania in 1829, contain some charming 
studies from nature. He brought out a tragedy of Mag- 
nus Barfods Sónner (Magnus Barefoot’s Sons) and a lyrical 
drama, ZJjeldeventyret (The Adventure in the Mountains), 
1828. "The third member of the Trefoil, Mauritz Chris- 
topher Hansen (1794-1842), was a laborious and fecund 
worker in many fields. His novels, of which Ottar de 
Bretagne, 1819, was the earliest, were much esteemed in 
their day, and after Hansen's death were collected and 
edited, with a memoir by Schwach.  Hansen's Poems, 
printed at Christiania in 1816, were among the earliest 
publications of a liberated Norway, but were preceded by 
a volume of Smaadigte (Short Poems) by all three poets, 
edited by Schwach in 1815, as a semi-political manifesto. 
These writers, of no great genius in themselves, did much 
by their industry and patriotism to form a basis for Nor- 
wegian literature to be built upon. They wrote, however, 
on national themes without much knowledge, and in com- 
plete bondage to the conventional forms in vogue in 
Copenhagen in their youth. 

The creator of Norwegian literature, however, was the 
poet Henrik Arnold Wergeland (1808-1845), a man of 
great genius and enthusiasm, who contrived within the 
limits of a life as short as Byron’s to concentrate the 
labours of a dozen ordinary men of letters. He held 
views in most respects similar to those pronounced by 
Rousseau and Shelley; he never ceased to preach the 
dignity of man, the worth of liberty to the individual and of 
independence to the nation, and the relation of republican 
politics to a sound form of literature. His own ideal of 
literature, however, was at first anything but sound. He 
was the eldest son of Professor Nikolai Wergeland (1780- 
1848), who had been one of the constitutional assembly 
who proclaimed the independence of Norway in 1814 at 
Eidsvold. Nikolai was himself pastor of Eidsvold, and 
the poet was thus brought up in the very holy of holies of 
Norwegian patriotism. His earliest efforts in literature 
were wild and formless. He was full of imagination, but 
without taste or knowledge. He published poetical farces 
under the pseudonym of “ Siful Sifadda,” trifles unworthy 
of attention. These were followed, in 1828, by Sinclair's 
Death, an unsuccessful tragedy; and in 1829 by a 
volume of lyrical and patriotic poems, which attracted the 
liveliest attention to his name. At the age of twenty-one 
he became a power in literature,—nay more, an influence 
in the state. But these writings were coldly received by 
connoisseurs, and a monster epic, Skabelsen, Mennesket, og 
Mesias (Creation, Man, and Messiah), which followed in 
1830, showed no improvement in style. From 1831 to 
1835 Wergeland was submitted to severe satirical attacks 
from Welhaven and others, and his style became improved 
in every respect. His popularity waned as his poetry im- 
proved, and in 1840 he found himself a really great poet, 
but an exile from political influence. His Jan van Huy- 
sums Dlomsterstykke (J. van Huysum’s Flower-piece), 1840, 
Svalen (The Swallow), 1841, Jéden (The Jew), 1842, 
Jódinden (The Jewess), 1844, and Den Engelske Lods 
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(The English Pilot) 1844, form a series of narrative 
poems in short lyrical metres which remain the most in- 
teresting and important of their kind in Norwegian litera- 
ture. He was less successful in other branches of letters; 
in the drama, neither his Campbellerne (The Campbells), 
1837, Venetianerne (The Venetians), 1843, nor Sokadetterne 
(The Cadets) 1848, has achieved any lasting success, 
while his elaborate contribution to political history, Vorges 
Konstitutions Historie, 1841-43, is forgotten. The poems 
of his last five years, however, enjoy as true a popularity 
as ever, and are not likely to lose it. The only influence 
which Wergeland, in spite of his genius, has had on Nor- 
wegian literature is the removal of traditions and the 
release of style in various directions. His obscurity and 
extravagance have stood in the way of his teaching, and 
his only disciples in poctry have been Sylvester Sivertson 
(1809-1847), a journalist of talent whose verses were col- 
lected in 1848, and Christian Monsen (1815-1852). 

A far more wholesome and constructive influence was 
that of Johann Sebastian Cammermeyer Welhaven (1807- 
1873), who was first brought to the surface by the con- 
servative reaction in 1830 against the extravagance of the 
radical party. His first publications were polemical, and 
were mainly directed against Wergeland. A savage attack 
on Henrik Wergeland’s Poetry, published in 1832, caused 
a great sensation, and produced an angry pamphlet 
in reply from the father, Nikolai Wergeland. The con- 
troversy became the main topic of the day, and in 1834 
Welhaven pushed it into a wider arena by the publication 
of his beautiful cycle of satirical sonnets called Norges 
Dainring (The Dawn of Norway), in which he preached a 
full conservative gospel. Norway has not followed Wel- 
haven in politics, but it certainly has in literature. The 
salutary character of his advice was instantly felt by the 
younger men of letters. As a poet and as a critic he con- 
tinued to do admirable work. He published volumes of 
lyrical and romantic poems in 1839, 1845, 1848, 1851, 
and 1860; and he enriched the language by two excellent 
critical studies, one on //olberg, 1854, and the other on 
Evald and the Norwegian Club, 1863. His collected 
works appeared in eight volumes in 1867-68. He was 
assisted in his controversy with Wergeland by Henrik 
Hermann Foss (1790-1853), author of Zidsnornerne (The 
Norns of the Age), 1835, and other verses. 

Andreas Munch (b. 1811), the oldest now-living Norwegian 
author of any repnte, has been one of the most rapid and industrious 
of poetical writers. He took no part in the fend between Werge- 
land and Welhaven, but adele pede himself to the study of Danish 
models independently of either. He published a series of poems 
and dramas, one of which latter, Kong Sverres Ungdom, 1837, 
attracted some notice, without securing much position. His popu- 
larity commenced with the appearance of his Poems Old and 
New in 1848, and has only lately begun to decline. Andreas Munch 
makes little or no appeal to the highest poctical susceptibilities ; 
his work is melodious, facile, and graceful, but without depth 
of feeling or artistic beauty. His highest level as a poet was 
reached by his epie called Aongedatterens Brudefart (The Bridal 
Journey of the King’s Daughter), 1861. Two of his historical 
dramas have enjoyed a popularity greatly in excess of their merit ; 
these are Solomon de Caus, 1854, and Lord William Russell, 1857. 
Muneh published a fragment of an autobiography in 1874, with 
the title of Barndoms- og Ungdonts-minder {Memoirs of Childhood 
and Youth). 

A group of minor poetieal writers may now be considered. 
Magnus Brostrup Landstad (1802-1881) was born on Maas, an 
island in the vieinity of the North Cape, and therefore in higher 
latitudes than any other man of letters. He was a hymn-writer 
of merit, and he was the first to collect, in 1853, the Norske Folke- 
viser, or Norwegian folk-songs.  Landstad was ordered by the 
Government to prepare an official national hymn-book, which was 
brought out in 1861. Peter Andreas Jensen (1812-1867) published 
volumes of lyrical poetry, mostly to edification, in 1858, 1849, 
1855, and 1861, and two dramas. He was also the author of a 
novel, En Erindring (A Souvenir) in 1857. Aasmund Olafsen 
Vinje (1818-1870) was a peasant of remarkable talent, who was the 
principal leader of the movement known as the ‘‘maalstreev,” an 
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effort to distinguish Norwegian from Danish literature by the adop- 
tionofa peasant dialect, or rather a new language arbitrarily formed 
on a collation of the various dialects. Vinje wrote a volume of 
lyries, which he published in 1864, and a narrative poem, Storegut 
(Big Lad), 1866, entirely in this fietitions language, and he even 
went so far as to issue in it a newspaper, Dölen (‘The Dalesman), 
which appeared from 1858 to Vinje’s death in 1870. In these 
efforts he was supported by Ivar Aasen, to whom we shall return, 
and by Kristofler Jansen (b. 1841), now the only remaining 
** maalstrever," who resides in the United States, and who is the 
author of various important works,— an historical tragedy, Jon 
Arason, 1867 ; several novels, —Fraa Dygdom, 1865; Torgrim, 1872; 
Fra, Dansketidi, 1875 ; Han og Ho, 1878; and Austanfyre Sol og 
Vestanfyre Maane (East of the Sun and West of the Moon), 1879; 
besides a powerful but morbid drama in the ordinary language of 
Norway, En Kvindeskjebne (A Woman's Fate), 1879. Superior to 
all the preeeding in the quality of his lyrical writing was the late 
bishop of Christiansand, Jérgen Moe (1813-1882), author of three 
little volumes of exquisite verses, published in 1850, 1851, and 
1853, He is, however, better known by his labours in compara- 
tive mythology, in conjunction with P. C. Asbjórnsen. 

The mixture of such opposite elements as the wild genius of 
Wergeland and the cold eritical judgment of Welhaven would 
seem to have formed a singularly happy basis for the writers of the 
next generation to build a literature npon. The now-living poets 
of Norway may hold their own without fear of too severe a rivalry, 
not merely with those of Denmark and Sweden, whom they easily 
excel, but with those of the great powers. "There ean be no reason- 
able question that Ibsen and Bjornson are the two most original 
figures of their generation in the Teutonie world of imagination. 
But their energy, and that of their companions, has been almost 
entirely confined to two fields, —the drama and the novel. The 
narrative and epical forms of poetry, and even the lyrie in its more 
ambitious direetions, have not flourished in the modern Norwegian 
school. ‘The most conspicuous name in Norwegian literature is 
that of Henrik Ibsen (b. 1828). His early efforts were not remark- 
able, and to this day he has not succeeded in any field but the 
drama, where he isa master. His first tragedy, Catilina, 1850, was 
a work of little importanee. It was not until 1856 that he came 
forward with a romantie drama, Géldet paa Solhaug (The Feast 
at Solhaug), in which an individual style was noticeable. Two 
successive tragedies, Fru Inger til Osteraad, 1857, and Harmendene 
paa Helgeland (The Warriors on Helgeland), 1858, displayed a 
sudden development of power. In 1863, at last, he wrote an his- 
torical tragedy, Kongsemnerne (The Pretenders), which is a work 
of maturer genius. He had by this time, however, been drawn into 
a new channel. In 1862 he began his series of lyrico-satirical 
dramas on modern Norwegian life with his Ajerlighedens Komedie 
(Love’s Comedy), a brilliant study, which was sueceeded by two 
masterpieces of a similar kind, Brand in 1866, and Peer Gynt in 
1867. These were long dramas, written entirely in octosyllabic 
rhyming verse. In De Unges Forbund (The Young Men's League), 
1869, whieh was a political satire of much force, he abandoned 
verse, and has since written all his dramas in prose. In 1871 he 
collected his lyrical poems, and in 1873 he published Kejser og 
Galileer (Emperor and Galilean), a double drama of portentous 
size, on the career of Julian the Apostate. Since that time he has 
published, about once in every two years, satirical comedies of: 

reat pungency and wit, laying bare some sore of modern social 
life among his countrymen,—Samfundets Stötter (The Pillars of 
Society), in 1877; Et Dukkehjem (A Doll's House, or Nora), in 
1879; Gengangere (Ghosts), in 1881; and kn Folkefiende (An 
Enemy to the People) in 1883. The last of these is a humorous 
apology for the poet's severity as a satirist, which in his latest 
works has seemed excessive even to his greatest admirers. He has 
lived in voluntary exile from Norway since 1864. 

It has been a misfortune to Bjórnstjerne Björnson (b. 1832) that 
he was born four years later than Ibsen, with whose powers his 
might else be more exactly matched. It is possible that in some 
respects his mind is more riehly endowed than Ibsen's, and it would 
seem to be more versatile ; the elder poet, however, is the superior 
artist, and has his qualities under more severe control Björnson 
has made several false starts ; Ibsen scarcely one. The first successes 
of Bjéruson were made in the field of the novel, where he adapted 
from the German school of ** dorfgeschichten," a species of realistic 
and yet romantic tale of life among the peasants in the mountains, 
which was singularly charming and attractive. Of these the two 
first, Syanóve Solbakken, 1857, and Arne, 1858, were among the 
best, and made his name famous. His ambition, however, was to 
excel in dramatic writing, and after three comparative failures— 
Halte Hulda (Halting Hulda), 1858 ; Mellem Slagene (Between the 
Battles), 1859 ; and Kong Sverre (King Sverre), 1861—he made a 
great snecess with his heroic trilogy of Sigurd Slembe in 1862. In 
the meantime small sketches of peasant life, and the exquisite little 
story called En Glad Gut (A Merry Lad), had supported his repu- 
tation. In 1863 he brought out a tragedy of María Stuart i Skot- 
land, and in 1865 a little comedy De Nygifte (The Newly-married 
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Couple), which enjoyed an overwhelming success. Another story, 
Fiskerjenten (The Fisher-Girl), in 1868, was found less fresh and 
unaffected than his early stories, and he returned to his charming 
pristine manner in Brudeslaaten, 1873. Since that year he has 
published but one novel, Magnhild, 1877, and a slight study of 
Italian life, Kaptejn Mansana, 1879, neither quite worthy of his 
genius. All his other productions have been dramatic. Fired with 
emulation for Ibsen, he has written Sigurd Jorsalfar, in 1873, an 
historical saga-drama, and a series of satirical comedies, — EZ Fallit 
(A Bankruptcy), 1875, an admirable piece ; Redaktéren (The Editor), 
1875; Kongen (The King), 1877, a political manifesto in four acts ; 
Leonarda, 1879; Det ny System (The New System), 1879 ; En 
Handske (A Glove), 1883; and Over Ævne (Beyond his Reach), 
1883,—the last a very singular study of epileptic hysteria as a fac- 
tor in religious enthusiasm. Björnson is a republican of the most 
advanced order, and his views are pushed forward too crudely for 
artistic effect in several of his later works. 

Two writers of novels who owe much to the example of Ibsen 
and Björnson are Jonas Lie (b. 1833) and Alexander Kielland (b. 
1849). Lie was late in developing his talent, and has lost much 
time in wavering between the sentimental and the realistie schools 
of treatment. He has finally thrown in his cause with the latter 
in his last novel Lévs-Slaven, 1883. His best books have been 
stories of seafaring life— Den Fremsynte (The Man with the Second 
Sight), 1870; T'remasteren Fremtiden (The Threemaster ‘‘ Future "), 
1872; Lodsen og hans Hustru (The Pilot and his Wife), 1874 ; and 
Rutland, 1880. His tales of town-life— T'homas Ross, 1878, and 
Adam Schröder, 1879—have less of the novelist's illusion. Kielland 
may prove to possess a stronger talent than Lie; his progress has 
been more rapid and steady, and he has a clearer idea of what 
he wishes to do. He began by being strongly influenced by Zola 
in his Garman og Worse, 1879, and his Arbeidsfolk (Working 
People), 1880. His latest works have shown steady improvement 
in style and a growing independence of French models. From 
this, the youngest of distinguished Norwegian writers, we may 
turn back to a few older names which close the list of novelists. 
Nicolai Ramm Ostgaard (1812-1873) to some extent preceded 
Björnson in his graceful romance E» Fjeldbygd (A Mountain 
Parish), in 1852. Frithjof Foss, who wrote under the pseudonym 
of Israél Dehn (b. 1830), attracted notice by a series of no less 
than seven separate stories published between 1862 and 1864, but 
has been silent since. The two most important women-novelists 
have been Jacobine Camilla Collett (b. 1813), a cousin of the 
poet Wergeland, author of Amtmandens Düttre (The Governor's 
Daughters), 1855, an excellent novel, and many other volumes ; 
and Anna Magdalene Thoresen (b. 1819), a Dane by birth, author 
of a series of novels. 

The labours of Peter Christen Asbjórnsen (b. 1812), in conjunction 
with Bishop Moe, in the collection of the old Norse folk-tales, de- 
mand prominent recognition in any sketch of Norwegian literature. 
Before they were twenty years of age these friends began to write 
down the stories of the peasants. In 1838 Asbjérnsen first made 
publie some of the results of his investigations in a little publication 
for children called Nor. Not until 1842 did the first authorized 
edition of the Norske Folkeeventyr see the light. It was followed 
in 1845 by Huldreeventyr, or stories about the fairies or sirens 
which haunt the mountain dairies, by Asbjérnsen alone. Of these 
a second series appeared in 1848, and in 1871 a new series was 
published again by Asbjórnsen alone of the Folkeeventyr. It was 
from minstrels, boatmen, vagabonds, and paupers that the best 
stories were collected, and it is a significant fact that most of these 
professional reciters are now dead. Had Asbjérnsen and Moe 
neglected the duty of preserving the ancient legends, they would 
now, in all probability, be entirely lost. What has been done by 
Asbjórnsen for the peasant-stories has been done for the dialects in 
which they were composed by Ivar Aasen (b. 1813). Since 1850 


NORWEGIAN SEA. The sub-polar regions of the 
Atlantic lying between the Scandinavian peninsula and 
Greenland have been in recent years carefully investigated 
by Norwegian expeditions under Professors Mohn and Sars; 
and, as the sea immediately to the west of Norway has not 
hitherto been known by any distinctive name, Mohn has 
proposed the name of “Norwegian Sea,"—a suggestion 
which has been now generally adopted. The Norwegian 
Sea, therefore, includes the whole of the region between 
Greenland and Norway, a portion of which, to the north- 
west of the island of Jan Mayen, is sometimes known 
as the Greenland Sea. The Norwegian Sea is a well- 
marked basin cut off from the Atlantic by submarine ridges 
connecting the north of Scotland, the Faroe Islands, Ice- 
land, and Greenland. On the summit of these ridges 
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he has received a pension from the state to enable him to study the 
peasant-patois, and his great dictionary, Norsk Ordbog, first printed 
in 1858, and his other linguistic publications have been the result. 
He is the creator of the artificial language, the “maal,” which Vinje, 
K. Jansen, and others have written in; and he has published in 
it a valuable collection of proverbs, 1851. 

The principal historian of Norway has been Peter Andreas Munch 
(1810-1863), whose multifarious writings include a grammar of Old 
Norse, 1847 ; a colleetion of Norwegian laws until the year 1387, 
1846-49; a study of Runic inscriptions, 1848 ; a history and de- 
scription of Norway during the Middle Ages, 1849 ; and a history 
of the Norwegian people, in 8 vols., 1852-63; Jakob Aall (1773-1844) 
was associated with Munch in this work. Jakob Rudolf Keyser 
(1803-1864) performed services scarcely less important in printing 
and annotating the most important documents dealing with the 
medieval history of Norway. Carl Richard Unger (b. 1817) has 
taken part in the same work and edited Morkinskinna in 1867. 
Sophus Dugge (b. 1833) is a leading philologist of a younger school, 
and Oluf Rygh (b. 1833) has contributed to the archæological part 
of history. ‘The modern language of Norway found an admirable 
grammarian in Jakob Olaus Lokke (1829-1881). A careful historian 
and ethnographer was Ludvig Kristensen Daa (1809-1877). Ludvig 
Daae (b. 1834) has written the history of Christiania, and has traced 
the chronicles of Norway during the Danish possession. Bernt 
Moe (1814-1850) was a careful biographer of the heroes of Eidsvold. 
Eilert Lund Sundt (1817-1875) published some very curious and 
valuable works on the condition of the poorer classes in Norway. 
Professor J. A. Friis (b. 1821) has published the folk-lore of the 
Lapps in a series of very curious and valuable volumes. 

n jurisprudence the principal Norwegian anthorities are Anton 
Martin Sehweigaard (1808-1870) and Frederik Stang (b. 1808). 
Peter Carl Lasson (1798-1873) and Ulrik Anton Motzfelt (d. 1865) 
were the lights of an earlier generation. In medical science, the 
great writer of the beginning of the century was Michael Skjel- 
derup (1769-1852), who was succeeded by Frederik Holst (b. 1791). 
Daniel Cornelius Danielsen (b. 1815) is a prominent dermatologist ; 
but probably the most eminent of recent physiologists in Norway 
is Carl Wilhelm Boeck (b. 1808). The elder brother of the last- 
mentioned, Christian Peter Bianeo Doeck (1798-1877), also demands 
recognition as a medical writer. Christopher Hanstecn (1784-1873) 
was prominent in several branches of mathematical and chemical 
literature, and was professor of mathematics at the university for 
nearly sixty years. Michael Sars (b. 1805) has obtained a European 
reputation through his investigations in invertebrate zoology. He 
has been assisted by his son Georg Ossian Sars (b. 1837). Balta- 
zar Michael Keilhau (1797-1858) and Theodor Kjerulf (b. 1825) 
have been the leading Norwegian geologists. Mathias Numsen 
Blytt (1789-1862) represents the section of botany. His Norges 
Flora, part of which was published in 1861, was left incomplete at 
his death. Niels Henrik Abel (1802-1829) was a mathematician of 
extraordinary promise; Ole Jakob Broch (b. 1818) must be men- 
tioned in the same connexion. Marens Jakob Monrad (b. 1816), 
an Hegelian, is the most prominent philosophical writer of modern 
Norway. Among theological writers may be mentioned Ilans 
Nielsen Hauge (1771-1824}, author of the sect which bears his 
name; Svend Borchman Hersleb (1784-1836); Stener Johannes 
Stenersen (1789-1835); Wilhelm Andreas Wexels (1797-1866), a 
writer of extraordinary popularity ; and Carl Paul Caspari (b. 1814), 
the learned professor of theology in the university of Christiania. 

No very recent coinpendinm of Norwegian literature exists. La Norvége 
Littéraire, by Paul Botten-Hansen (1824-1869), is an admirable piece of biblio- 
graphy so far as it reaches, but comes down no farther than 1866. Professor 
L. Dietrichson published in 1866 the first and only part of an Omrids af den 
Norske Poesis Historie (Outline of the History of Norwegian Poetry). J. B. 
Halvorsen is now publishing a Norsk Forfatter-Lexikon, 1814-1880 (Norwegian 
Dictionary of Anthors); this promises to be a very valuable work, but has not 
as yet procceded beyond the letter B. In English sce the earlier chapters of 
Gosse's Northern Studies (1879 ; 2d edition, 1882). (E. W. G 


there is an average depth of about 250 fathoms. Between 
Spitzbergen and Lapland there is a wide opening into the 
Barents Sea, where the depth is from 100 to 200 fathoms. 
Between Spitzbergen and Greenland a wide and deep open- 
ing extends into the frozen Arctic Ocean, with a depth of 
2500 fathoms. The surrounding land is almost every where 
high, rugged, deeply indented with fjords, and skirted with 
outlying islands, which are mostly composed of stratified 
rocks and ancient geologicalformations. Jan Mayen, situ- 
ated near the centre of the basin, Iceland, and the Faroe 
Islands are of volcanic origin. 

The marked peculiarity of the Norwegian Sea is the 
striking contrast in the climate of its eastern and western 
portions. If we draw a line from the east side of Iceland 
to the south end of Spitzbergen we have, generally speaking, 
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on the west of this line à sea covered with ice during the 
whole of the year, throughout nearly its entire extent. It 
is only rarely that the east coast of Greenland can be ap- 
proached through the lanes and openings formed in the 
ice. An arctic current passes southward along the coast 
of Greenland, carrying with it vast fields of hummocky 
ice, and enters the North Atlantic through the straits 
which separate Iceland from the coast of Greenland. To 
the eastward of this line we have a sea free from ice 
throughout the year. A warm current—the so-called ex- 
tension of the Gulf Stream— passes between the coasts of 
Scotland and Iceland, and carries a large amount of heat 
to the shores of Norway and Lapland, rendering them 
relatively mild and habitable. The prevailing wind over 
the western part of the Norwegian Sea is from the north- 
east, while that over the eastern is from the south-west, 
in each case corresponding with the direction of the ocean 
currents. With respect to the relations of the barometric 
minimum to the prevailing winds and currents see METEOR- 
oLoGY, vol. xvi. p. 139. 

In March and April a very extensive seal fishery is carried 
on to the north and east of Jan Mayen along the edge of 
the ice-fields, —as many as 300,000 young seals having been 
captured in one season. Large numbers of polar bears are 
at this time noticed in the neighbourhood of the seal rook- 
eries, and are captured on the ice at great distances from 
‘land. Later in the season there is a right whale fishery 
to the north and west of the island of Jan Mayen. A large 
number of small vessels from Hammerfest and Lapland 
ports visit the coasts of Spitzbergen each season to collect 
eider-down, and to engage in the walrus and shark fisheries. 
Narwhals (fonodon) are also captured along the edge of the 
ice-floes. Guillemots, little auks, gulls, and other sea-birds 
are found in vast numbers near the coast of Spitzbergen and 
along the edge of the pack-ice. Along the coast of Nor- 
way there are valuable cod, mackerel, herring, and lobster 
fisheries. The Norwegian Sea has a depth almost rivalling 
that of the great Atlantic and Pacific Oceans, that of the 
whole of the central parts execeding 1000 fathoms, while 
to the south-east of Jan Mayen there is a depth of 2000 
fathoms, and off Spitzbergen of 2500 fathoms. 

The bottom in the western portion is composed of a 
inixture of mud and stones formed from the detrital matter 
carried from the land by floating ice, and containing not 
nore than 5 or 6 per cent. of carbonate of lime. In the 
deeper parts of the eastern portion we have a fine mud or 
clay containing sometimes 50 per cent. of carbonate of 
lime, and a total absence of the ice-borne stones and gravel 
so abundant in the western portion. The carbonate of 
lime consists chiefly of the shells of Globigerina which have 
fallen from the surface, and some other species of Fora- 
ininifera (the most frequent of which is Biloculina) which 
live on the bottom. In some places this deposit approaches 
in character the Globigerina ooze or mud of the Atlantic, 
but is very poor in pelagic shells when compared with the 
deposits in lower latitudes. The pelagic Foraminifera and 
Pteropod shells so abundant in tropical parts of the Gulf 
Stream are killed off and fall to the bottom as they are 
carried into the colder areas of the North Atlantic. The 
upper layer of this deposit is of a brownish colour, and is 
less compact and contains more lime than the deeper layers, 
which have a blue or greyish colour. In this respect it 
agrees with the deposits found at similar depths around all 
continental shores, The deposits along the Norwegian 
coast, in depths less than 1000 fathoms, consist chiefly of 
detrital matter from the shores, the mineral particles 
consisting of quartz, felspars, mica, hornblende, magnetite, 
and fragments of rocks. Around Jan Mayen and Iceland 
the deposits consist largely of voleanic sand. In all the 
deposits there are many Diatom frustules. 
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The isotherms of the atmosphere receive a very remarkable de- 
flexion to the north along the coast of Norway, as may be seen by 
reference to the article METEOROLOGY, figs. 8-11 (vol. xvi. pp. 133 
135, 136). A similar remarkable deflexion takes place with the 
isotherms of the ocean, showing the temperature of the sea surface, 
In January the warmest water is found at a distance of over 100 
miles from the coast, and ranges from 46° Fahr. in the south to 36° 
Fahr. in the north. In July and Angust the warmest water is found 
close along the shore, the range being from 60° Fahr. in the south 
to 47° Fahr. in the north. This is due to the cooling effect of the 
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Map of Norwegian Sea. 


In the western 
part of the Norwegian Sea ice-cold water is found at the surface 


land in winter and its warming effect in summer. 


throughout the year. The deeper parts are wholly filled with iee- 
cold water, this temperature being met with off the coast of Norway 
at a depth of 400 or 600 fathoms. The remarkably mild and genial 
temperature of Norway, considering its latitude, is to be accounted 
for (1) by the warm current from the south which flows north- 
wards over the banks and fills up the deep fjords beyond with water 
of a relatively high temperature; (2) by the banks which extend 
along its shores with a depth of between 100 and 200 fathoms, — 
sometimes stretching out several hnndred miles from the land and 
thus keeping the ice-cold water of the basin out of the deep bays 
and fjords. The water at the bottom of the deep fjords usually 
ranges from 40° Fahr. to 43° Fahr. throughont the year. In summer 
the surface is warmer than the bottom water in these fjords, but 
in winter it is several degrees colder (see Norway, p. 580). The 
bottom water in the fjords is not affected by the cold of winter or 
heat of summer, owing to the great depth in connexion with the slow 
rate at which changes of temperature are communicated through 
the water. The specific gravity ranges from 170265 along the coast 
of Norway to 10250 among the ice-floes off the coast of Greenland. 

The narrow and deep channel running between the Faroe Islands 
and Scotland (see fig. 1, p. 064) must be specially referred to on 
account of the deep-sea investigations which have been there carried 
on. Indeed the widespread interest taken at the present time in 
the deep sea arose in a great degree from the interesting discoveries 
made in this channel T Dr Carpenter and Wyville Thomson in 
1868 and 1869, in H.M.S. *'Poreupine" and “Lightning.” Two 
areas were found, one having at the bottom a temperature of 30° 
Fahr. and the other a temperature of 45° Fahr. The faunas in the two 
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areas were likewise eharacterized by remarkable differences. "There 
appears to have been no suspicion that a submarine ridge separated 
the bottom water of the one area from that of the other. ‘The re- 
searches carried on in H.M.S. ‘‘Challenger” showed that in all 
eases there were indications of submarine ridges separating areas in 
which a difference of temperature was found at the bottom. In the 
years 1880 and 1882 this channel was again investigated by H.M.S. 
** Knight Erant " and “Triton.” A ridge, now called the Wyville 
Thomson ridge, was discovered running in a north-north-west direc- 
tion from the north of Scotland to the Faroe banks, and separating 
the warm and cold areas. The average depth on this ridge is 250 
fathoms, but there is a small saddle-back in the northern portion of 
it with a depth of a little over 300 fathoms, Ice-cold water was 
traced to the top of this ridge, and through the saddle-back to 
the south-west margin. Here the cold water is met by the warm 
current passing to the north-east, a mixture takes place, and the 
whole flows towards the north-east. No true ice-cold eurrent 
appears to pass into the Atlantie through the Faroe channel (see 
the map) That the ridge is swept by strong tidal currents as well 
as by the steady flow to the north-east is shown by the fact that 
no fine deposit is allowed to accumulate on it, and by the particles 
of sand and gravel from the ridge which are spread over the sea- 
bottom to the north-east. Over the ridge large smooths and well- 
ings up of water take place at certain times as the great tidal wave 
passes through this channel into the North Sea. The top of the 
ridge, which is about 5 miles wide, is covered with gravel and rocks, 
many of them rolled and glaciated, consisting of granite, gneiss, 
mica-schists, sandstone, limestone, diorites, &c. On both sides of 
the ridge a mud is found containing Foraminifera shells, Diatoms, 
and minute mineral fragments, such as quartz, mica, hornblende, 
augite, felspars, magnetite, glauconite, &e. Mineral particles from 
the ridge are much more numerous and larger in the cold than in 
the warm area, thus indicating the direction in which the currents 
sweep. The stones resemble those of the Orkneys, and were most 
probably carried to their present position by glaciers or icebergs 
during the Glacial period. Since temperature is the most important 
factor in the distribution of marine species it is not astonishing to 
find a considerable difference in the fauna on each side of the ridge. 
Mr Murray states that in the ‘‘ Knight Errant" dredgings, of 
seventy-one species from the warm area and forty-seven from the 
cold area, the depths being about the same and the distance only 
about 40 miles apart, there were only two common to both areas. 
The animals from the cold area are chiefly aretie forms, and re- 
semble closely those from similar depths off the east coast of 
North Ameriea, while those from the warm area have a southern 
and abyssal character. We have indeed in the Faroe channel a 
curious mixture of arctic, abyssal, and modified British faunas, the 
distribution and limits of which have not yet been worked out. 
A thorough investigation of this channel in its hydrographical and 
biological relations is still a great desideratum. 

The Norwegian Sea exhibits an abundant pelagic fauna and 
flora. The warm water of the Gulf Stream very frequently brings 
to the coasts of Norway animals usually met with only at lower 
latitudes. Diatoms and other minute Alge are found in vast 
banks, especially in the neighbourhood of the melting ice, giving 
the water a peculiar green colour. This green-eoloured water is re- 
garded by the whalers as one of the best indications of good fishing 
grounds. Entomostraca, Meduse, Ctenophora, Siphonophora, 
Pteropods, and Radiolarians are also to be found in great abundance 
on the whaling grounds. The deep-sea dredgings of the Norwegians 
do not show sueh an abundant or rich fauna as is met with at 
similar depths in more southern latitudes. 

See Wyville Thomson, The Depths of the Sea (2d ed., London, 1874); ** Pre- 
liminary Report of the Scientific Exploration of the Deep Sea in H.M. Snrvey- 
ing-vessel ‘ Porcupine’ dnring the Summer of 1869, conducted by Dr Carpenter, 
Mr J. Gwyn Jeffreys, and Professor Wyville Thomson," in Proc. Roy. Soc., vol. 
xviii. p. 397 (1870); The Norwegian North-Atlantic Expedition (1876-78), by 
Professors Mohn, Sars, and others; ‘‘ Exploration of the Faroe Channel during 
the Summer of 1880, in H.M.’s hired ship ‘ Knight Errant,' by Staff-Commander 
Tizard, R.N., and John Murray, with snbsidiary reports by various scientific 
men," in Proc. Roy. Soc. Edin., vol. xi. p. 638 (1882); and ''Remarks on the 
Soundings and Temperatures obtained in the Faroe Channel during the Summer 
of 1882," by Staff-Commander T. H. Tizard, R.N., in Proc. Roy. Soc., vol. xxxv. 
p. 202 (1883). (J. MU.) 


NORWICH, a city of England, the capital of Norfolk, 
a county of itself and a municipal and parliamentary 
borough, stands mainly on the right bank of the winding 
Wensum, a little above its confluence with the Yare, by 
rail being 20 miles west of Yarmouth, 681 north-east of 
Cambridge, and 114 north-north-east of London. The 
municipal and parliamentary boundaries enclose an area of 
7472 acres; but the ancient walls (1294-1342), some por- 
tions of which remain, with their twelve gate-houses—the 
last demolished in 1808— were only 4 miles in circuit. 
Those narrow limits were long ago outgrown, for Evelyn 
writes in 1671 that “the suburbs are large, the prospects 
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sweete, with other amenities, not omitting the flower- 
gardens, in which all the inhabitants excel.” Beneath the 
low chalky heights of Mousehold Heath, once wooded now 
heathery, lies antique Norwich. ‘A fine old city, truly,” 
to quote George Borrow, * view it from whatever side you 
will; but it shows best from the east, where the ground, 
bold and elevated, overlooks the fair fertile valley in which 
it stands. At the foot of the heights flows the narrow and 
deep river, with an antique bridge [Bishop’s Bridge, 1295] 
communicating with a long and narrow suburb, flanked 
on either side by rich meadows of brightest green, beyond 
which spreads the city; the fine old city, perhaps the 
most curious specimen extant of the genuine old English 
town.” 

In 1094 the seat of the East Anglian bishopric was re- 
moved by Bishop Herbert de Lozinga or Lorraine from 
Thetford to Norwich, where in 1096 he laid the foundation 
of the cathedral, and dedicated it to the Holy Trinity in 
1101, establishing at the same time a Benedictine monas- 
tery. As completed by his successor before the middle of 
the 12th century the cathedral in style was purely Norman ; 
and it still retains its original Norman plan to a much 
greater degree than any other English example of equal 
magnitude. "True, changes and additions were made from 
time to time in the successive styles—the Early English 
lady chapel (demolished about 1580) belonging to the 
middle of the 13th century, the mixed Decorated and 
Perpendicular spire to the 14th, the west front and porch 
and the lierne stone vaulting of the nave, with its elabo- 
rate 328 bosses, to the 15th, and to the 16th the vaulting 
of the transepts and Bishop Nix’s chantry, whilst the 
fine cloisters, 175 feet square, 12 feet wide, with | 45 
windows, in style mainly Decorated, were begun in 1297 
and not completed till 1430. The following are the dimen- 
sions in feet of the cathedral :—total length, 407 ; length 
of nave, 204; length of transepts, 178; breadth of nave 
and aisles, 72 ; total height of spire, 315 (in England ex- 
ceeded by Salisbury only); height of tower, 14042, ; height 
of nave, 694; height of choir, 834. The chief entrance 
on the west is a Perpendicular archway, above which is an 
immense window filled with poor modern stained glass. 
The nave within is grand and imposing, divided by four- 
teen semicircular arches of great depth and solidity, whose 
massive piers are in two instances ornamented with spiral 
mouldings. The triforium is composed of similar arches. 
The side aisles are low, their vaultings plain. The choir, 
extending westward some way beyond the crossing, is of 
unusual length, and terminates in an apse, with the only 
fragment of an ancient episcopal chair that has been 
allowed to remain in situ. The oak stalls and misereres 
are very richly carved. A curious quatrefoil, opening on 
the north side of the presbytery, beneath the confessio or 
relic chapel, deserves mention. There are but two monu- 
mental effigies—one of Bishop Goldwell (c. 1499), the other 
of Bishop Bathurst (1837) by Chantrey. Mural monu- 
ments are plentiful. Sir William Boleyn, great-grandfather 
of Queen Elizabeth, is buried on the south side of the 
presbytery, in the midst of which stood the tomb of Bishop 
Herbert, the founder. Of three circular apsidal chapels 
two remain; and in one—the Jesus chapel—the ancient 
colouring has lately been renewed, this being part of a 
series of restorations carried out at great cost since 1801. 
Two richly-sculptured gateways lead to the cathedral—the 
Erpingham gate (1420) and the Ethelbert gateway (c. 
1300). The bishop’s palace and the deanery are buildings of 
high antiquity, but both have undergone many alterations. 
The latter has a well-restored chapel. A beautiful Early 
Decorated ruin in the palace garden, known as “ Bishop 
Salmon's gateway," is supposed to have been the porch to 
the great hall (c. 1319). The grammar-school is a Decorated 
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edifice of c. 1316, originally a chapel, with a **earnary ” or 
crypt below. Among its scholars have been Coke, Lord 
Nelson, Rajah Brooke, and George Borrow. St Andrews 
Hall (124 by 64 feet) is the seven-bayed nave of the Black 
Friars’ church, rebuilt with the aid of the Erpinghams 
between 1440 and 1470. A splendid specimen of Perpen- 
dicular work, with its twenty-eight clerestory windows and 
chestnut hammer-beam roof, it has served since the Re- 
formation as a public hall, in which from 1824 have been 
held the triennial musical festivals, second only in date and 
in fame equal to those of Birmingham. It was restored in 
1863. The guildhall, on the site of an earlier tolbooth, 
is a fine flint Perpendicular structure of 1408-13; one of its 
rooms, the mayor's council-chamber, fitted up with furniture 
of the time of Henry 
VIIL, is an interesting 
specimen of a court of 
justice of that period. 

Of forty-three churches 
— Perpendicular flint- 
work, mostly of the 15th 
century—St Peter Man- 
croft, restored in 1880- 
83, is by many esteemed 
the finest parish church 
in England. Measuring 
212 by 70 feet, it has a 
richly-ornamented tower 
and flèche, 148 feet high, 
with a matchless peal of 
twelve sweet bells,a long 
light clerestory of thirty- 
four windows, à beauti- 
ful carved-oak roof, a 
remarkable font cover, 
and the tomb of Sir 
Thomas Browne. $t 
Andrew, St Stephen, St 
Michael Coslany, St | 
John Maddermarket, St 
Lawrence, and St Giles 
—the last with a tower | 
126 feet high—are also ^ 
noticeable. A new Ro- , 
man Catholic church, 
about to be built at the | 
cost of the duke of Nor- ; 
folk, will be much the 
largest and finest of a 
number of Nonconform- 
ist places of worship. 

The museum (1839) has collections of fossils and birds (especially 
Raptores). It houses the literary institution (1822 ; 26,000 vols.), 
as also archeological, medical, art, and meteorological societies. Ad- 
joining it is the free library (1857 ; 8000 vols.). These two buildings 
mark the site of the 17th-century palace of the dukes of Norfolk, 
said to have been the largest town-house in the kingdom out of 
London. The public library (1784; 50,000 vols.) in 1835 was 
transferred to its present quarters, a handsome building with Doric 
portico. The Norfolk and Norwich Hospital, first built in 1772, 
and rebuilt in 1879-83, is in the Queen Anne style, and on the 
pavilion system, with 220 beds. Other buildings are the lunatic 
asylum (1877-80 ; accommodation, 300), the workhouse (1858-60 ; 
accommodation, 1057), Jenny Lind Infirmary for sick children 
(1853), St Giles’s or the old men’s hospital (1249), Doughty’s 
Hospital (1687), an asylum and school for jh indigent blind (1805), 
the cavalry barracks (1791), the drill hall (1866), the agricultural 
hall (1882; 175 by 103 feet), the corn exchange (1861; 125 by 81 
feet), the post-office (1865), and the theatre (1826). The cemetery 
(1856 ; 43 acres) has four mortuary chapels and a striking soldiers' 
monument (1878). 

The textile manufactures of Norwich, once so important, have 
declined ; and now its great industrial establishments are a mustard 


and starch works employing upwards of 2000 hands, three or four 
large breweries, and ironworks. Boots, elothing, vinegar, and 
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agricultural implements are also made in large quantities. There 
is one daily paper, and eight others are published weekly. The 
corporation consists of a mayor, deputy mayor, and sheriff (elected 
annually), sixteen aldermen, and forty-eight councillors ; and the 
city has sent two members to parliament since the reign of Edward 
A ue e Enn (1801) 36,832, (1831) 
14149, , 990, 1) 87,842—males 40,288 
—in 20,764 houses (1881). l a "on 
Norwich seems to have been the Caer-Gwent of the Britons, the 
Venta Icenorum of the Romans; and its name of Nord-wic, or 
*^north-town," which first appears in the Saxon Chronicle under 
date 1004, is thought to refer to the large and perfect Roman camp 
of Caister, 3 miles to the south, which by earlier antiquaries was 
itsclf identified with Venta Icenorum, and by tradition is said to 
have been ‘a city when Norwich was none, for Norwich was built 
of Caister stone.” A Saxon ''burh" appears to have stood at 
Norwich in 767, but the present castle was probably built or rebuilt 
inthereignof Rufus. Only 
its keep remains, which, 
crowning the summit of a 
steep mound, has been 
adapted to prison purposes. 
Frequently sacked by the 
Norsemen, Norwich was 
Guthrum's headquarters in 
878, in 1004 was burned by 
Sweyn, and in 1017 was 
Canute's residence. In 
Domesday the city is de- 
scribed as having 1320 bur- 
gesses with their families, 
25 parish churches, and be- 
tween 800 and 900 acres of 
land. Ralph de Guaer in 
1075, rebelling agaiust the 
Conqueror, defended tho 
castle unsuccessfully ; in 
| 1122 Henry I. gave Nor- 
wich a charter containing 
the same franchise as that 
of London, and the govern- 
ment of the city was then 
separated from that of the 
castle, the chicf magistrate 
being styled Prepositus or 
provost. In the same reign 
a colony of Flemish weavers 
introduced the woollen 
4 manufacture at Worstead, 
about 13 miles from Nor- 
wich ; and a second colony 
settled at Norwich itself 
under Edward III., when 
the city was made a staple 
town for the counties of 
Norfolk and Suffolk. The 
dauphin plundered and 
burned the city in 1216; 
and in 1272 the priory was 
burnt in a riot between the 
monks andthecitizens. The 
“black death” of 1318-49 
cut off two-thirds of the 
inhabitants, and in 1381 the Norfolk Levellers, under John le 
Littester, did much damage ; but by 1403 the city had sufficiently 
recovered to be honoured with a charter, under which it might 
elect a mayor and two sheriffs. In 1422 the doctrines of the 
Reformation made their appearance in Norwich; and several 
persons were executed as Wickliffites or Lollards. Among the 
list of martyrs is the name of Thomas Bilney, who was burned in 
1531. In 1549 the city was the scene of an insurrection which 
grew out of the enclosure of commons, and was headed by Robert 
Kett alias Knight, a tanner. Norwich, in common with all Nor- 
folk and Suffolk, warmly espoused the cause of the Reformation ; 
and under Elizabeth the burnings of Roman Catholics rivalled the 
flames which Protestants had fed in former reigns, whilst martyrdoms 
for heresy of doctrine cven among Protestants themselves were far 
from uncommon. In 1582 the city contained 5000 Dutch and 
Walloons, Protestant refugees from the Low Countries, who did 
much to foster manufactures. During the Commonwealth the city 
was put in defence against the royal cause and the castle was forti- 
ficd for the service of Cromwell, But at the Restoration Norwich 
was amongst the earliest to do homage to Charles. In June 1660 
the fee-farm of the city was resigned to him, with a present of £1000 
in gold ; and in 1663 the charter of the city was renewed and en- 
larged. In 1701 the art of printing, which had been introduced 
in 1570 but discontinued for many years, was revived, and news- 
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apers began to be printed. The famous ‘‘ Norwich school” of 
andscape painting flourished during the first half of the present 
century, the principal artists being Crome, Cotman, Stark, and 
Vincent. Distinguished natives were John Kaye or Caius, Arch- 
bishop Parker, Robert Greene, Thomas Legge, Bishop Cosin, Bishop 
Pearson, ** Old Crome,” William Taylor, Amelia Opie, Harriet Mar- 
tineau, and Dr Crotch, whilst among residents the best known have 
been Sir Thomas Erpingham, Bishop Hall, and Sir Thomas Browne. 

See A. D. Bayne, Norwich, its Political, Religious, and Municipal History 
ot Dean Goulburn, Sculptures in the Roof of Norwich Cathedral, with a 
History of the See (1876); Jarrold, Handbook to the City of Norwich (1883) ; and 
other works cited under NORFOLK. (F. H. G.) 


NORWICH, a city of the United States, one of the 
county seats of New London county, Connecticut, lies 16 
miles from Long Island Sound at the junction of the 
Yantie and the Shetucket to form the Thames, and 13 
miles north of New London by the New London Northern 
Railroad. The greater part of the city is built on rising 
ground between the valleys of the confluent streams, and 
with its white and handsome houses has a highly pictur- 
esque effect. Besides the court-house (1873), used for 
county, township, and city affairs, the more conspicuous 
edifices are the free academy (1856), the Park Church (Con- 
gregational) and Christ Church (Episcopalian). Among 
the numerous industrial establishments settled at Norwich, 
on account of the abundant water-power in the district, are 
cotton, wool, paper and rolling mills (all on a very large 
scale), as well as factories for firearms, printing-presses, 
water-wheels, locks, stoves, belts, bolts, wood-type, carriages, 
&e. Steamers ply daily between the city and New. York, 
and there is a thriving trade in coal, lumber, and general 
goods. The population of the town was 14,048 in 1860, 
16,653 in 1870, and that of the city 15,112 (of the town 
21,143) in 1880. 


In 1659 the Indian chief Uncas, whose grave may still be seen 
in the old Indian burying-ground, sold the site of Norwich to 
Major John Mason and a body of thirty-four settlers. The incor- 
poration of the city dates from 1784. 


NORWOOD, a large suburban district of London, 
county of Surrey, is situated in a hilly and finely-wooded 
district about 1 mile south-west of Dulwich and 4 south 
of Lambeth. It is divided into Upper, Lower, and South 
Norwood, all consisting principally of villa residences and 
détached houses inhabited by the better classes. Alms- 
houses for the poor of St Saviour’s, Southwark, were opened 
at South Norwood in 1863, a Jewish convalescent home 
in 1869, and the royal normal college and academy of 
musie for the blind at Upper Norwood in 1872. There 
is also a Catholic convent and orphanage of the Faithful 
Virgin. Red pottery ware is manufactured in the neigh- 
bourhood. Norwood received its name from an old forest 
of oak trees. Near it is Gipsy Hill, where at one time 
dwelt the celebrated Margaret Finch, who died in 1740 
at the age of 109, and to whom a monument has been 
erected in Beckenham churchyard. The population of 
Norwood (area 1009 acres) in 1871 was 12,536, and in 
1881 it was 19,017. 

NORWOOD, a municipal suburb of Adelaide, South 
Australia, is situated about 2 miles north-east of the 
centre of the city, with which it is connected by a tram- 
way. It possesses a post and telegraph office, a mechanics’ 
institute, and a branch of the bank of Adelaide. Nor- 
wood along with Kensington forms a municipality, with 
an area of 14 square miles and a population in 1881 of 
10,087. 

NOSE. See SMELL. 

NOSSI-BE, an island off Passandava Bay, on the north- 
west coast of Madagascar, in 13° 23' S. lat. and 45° 59’ 
E. long., is situated 149 miles from Mayotte, and governed, 
along with the smaller island of Nossi-komba, by a French 
commandant subordinate to the governor of Mayotte. 
Nossi-bé is of volcanic formation, the north and south 
parts of older, the central part of more modern date. Be- 
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sides a number of true volcanic craters of no great height 
(the culminating point of the island is only 1486 feet 
above the sea), M. Velain found a great many crater-lakes 
or circular troughs level with the ground—the result, prob- 
ably, of subterranean explosions which did not last long 
enough to allow the lava to reach the surface (sce Nature, 
March 1877, p. 417). Nossi-bé has an area of 481,845 
acres (nearly 750 square miles), of which not more than 
1800 or 2000 acres are planted with sugar-cane, coffee, &c. 
Trade is mainly carried on with Madagascar, though a few 
vessels come directly from Zanzibar or Bombay. In 1878 
the value of the imports was 1,470,449 francs, that of the 
exports 2,092,385. The population, consisting mainly of 
Sakalavas, varies considerably in number. Hellville, the 
European chief town (so called after De Hell, governor of 
Réunion at the time of the French annexation), had in 
1878 from 1200 to 1500 inhabitants and the rest of the 
island about 6000. 


In 1837 Tsiomeika, queen of the Sakalavas, was expelled by the 
Hovas and fled to Nossi-bé and Nossi-komba.  Failing to obtain 
assistance from the imam of Muscat, she accepted French protec- 
tion. In 1849 a vigorous attempt was made to expel the French. 
See Von Jedina in Revue géogr. internat., 1877. 


NOSTRADAMUS (1503-1566), the assumed name of 
MICHEL DE NOTREDAME, a French astrologer, who was 
descended from a family of Jewish origin, and was born 
at St Remi in Provence 13th December 1503. After 
completing a course of study in humanity and philosophy 
at Avignon, he entered the school of medicine at Mont- 
pellier, where he eventually took the degree of doctor of 
medicine in 1529. Shortly afterwards he settled at Agen, 
and in 1544 he established himself at Salon near Aix in 
Provence. Both at Aix and at Lyons he acquired great 
distinction by his devoted and skilful labours during terrible 
outbreaks of the plague, and he was already well known 
before he appeared in the character of a seer. In 1555 
he published at Lyons a book of rhymed prophecies under 
the title of Centuries, which secured him the notice of the 
superstitious Catherine de' Medici of France ; and in 1558 
he published a second and enlarged edition with a dedica- 
tion to the king. The seeming fulfilment of some of his 
predictions greatly increased his influence, and Charles 
IX. named him his physician in ordinary. He died 2d 
July 1566. 

The Centuries of Nostradamus have been frequently reprinted, 
and have been made the subject of many commentaries. In 1781 
they were condemned by the papal court, being supposed to con- . 
tain a prediction of the fall of the papacy. Nostradamus was the 
author of a number of smaller treatises. See especially Bareste, 
Nostradamus (Paris, 1840). 

NOTARY or Notary Puse. In Roman law the nota- 
rius was originally a slave or freedman who took notes 
(nota) of judicial proceedings in shorthand or cipher. The 
notary of modern law corresponds rather to the tabellio or 
tabularius of Roman law than to the notarius. In the 
canon law the notary was a person of great importance, 
and it was a maxim of that law that his evidence was 
worth that of two unskilled witnesses. 

In most European countries he still holds something 
of his old position under the canon law. In France, for 
instance, a document attested by a notary is said to be 
“legalized,” a term much too strong to express the effect 
of such attestation in England, where the notary public, 
in spite of his name, is not recognized as a public officer 
to such a degree as the notary in other countries. The 
office of notary in England is a very ancient one. It is 
mentioned in statute law as early as the Statute of Pro- 
visors, 25 Edward III. stat. 4. The English notary is a 
skilled person, nominated since 25 Henry VIII. c. 21 by the 
archbishop of Canterbury through the master of the facul- 
ties (now the judge of the provincial courts of Canterbury 
and York), in order to secure evidence as to the attesta- 
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tion of important documents. 
tical courts must be notaries. 

The office is still nominally an ecclesiastical one, though 
its duties are mainly of a secular character. “The general 
functions of a notary consist in receiving all acts and con- 
tracts which must or are wished to be clothed with an 
authentic form ; in conferring on such documents the re- 
quired authenticity; in establishing their date; in preserv- 
ing originals or minutes of them which, when prepared in 
the style and with the seal of the notary, obtain the name 
of original acts; and in giving authentic copies of such 
acts” (Brooke, On the Office of a Notary, chap. iii.). The 
act of a notary in authenticating or certifying a document 
is technically called a “notarial act." In most countries 
the notarial act is received in evidence as a semi-judicial 
matter, and the certificate of a notary is probative of the 
facts certified. But English law does not recognize the 
notarial act to this extent. An English court will, in 
certain cases, take judicial notice of the seal of a notary, 
but not that the facts that he has certified are true, except 
in the case of a bill of exchange protested abroad. 

The most important part of an English notary’s duty 
at the present day is the noting and protest of foreign 
bills of exchange in case of non-acceptance or non-payment. 
This must be done by a notary in order that the holder 
may recover. He also prepares ship protests and protests 
of other kinds relating to mercantile matters. The office 
of notary is now usually, though not necessarily, held by 
a solicitor. In London he must be free of the Scriveners’ 
Company. The principal statutes relating to English 
notaries are 25 Henry VIII. c. 21; 41 George III. c. 79; 
3 and 4 William IV. c. 70; 6 and 7 Vict. c. 90. 


In Scotland, before the reign of James III., papal and imperial 
notaries practised until the third parliament of that king, heid at 
Edinburgh on the 29th November 1469, when an Act was passed 
declaring that notaries should be made by the king. It would 
appear, however, that for some time afterwards there were in Scot- 
land two kinds of notaries, clerical and legal,—the instruments 
taken by the latter bearing faith in civil matters. In 1551 an Act 
was passed directing sheriffs to bring or send both kinds of notaries 
to the lords of session to be examined ; and in a subsequent statute, 
passed in 1555, it was ordained that no notary, ‘‘ by whatsoever 
Mies he be created,” should use the office ** except he first present 
himself to the said lords, showing his creation, and be admitted 
by them thereto." It does not appear that this statute vested 
the right of making notaries in the court of session ; but in 1563 
it was by law declared that no person should take on him the 
office, under the pain of death, unless created by the sovereign's 
special letters, and thereafter examined and admitted by the 
lords of session. Since then the court of session has in Scotland 
exercised full and exclusive authority on the admission of notaries 
in all legal matters, spiritual and temporal The position of 
notaries in Scotland is somewhat higher than it is in England. 
Certain facts connected with the title to land must be authenticated 
by notarial instrument, 21 and 22 Vict. c. 76. A notary may exe- 
cute a deed for a person unable to write, 37 and 38 Vict. c. 94, 
s. 41. The parish clergyman has notarial aha to the extent 
of executing a will,—a relic of the old ecclesiastical position of 
notaries. 

In America the duties of a notary vary in different States. ‘‘They 
are generally as follows :—to protest bills of exchange and draw up 
acts of honour; to authenticate and certify copies of documents ; 
to receive the affidavits of mariners and draw up protests relating 
to the same; to attest deeds and other instruments; and to admini- 
ster oaths " (Bouvier, Law Dictionary). 


NOTICE. The primary meaning of notice is know- 
ledge (notitia), as in “judicial notice ;" thence it comes to 
signify the means of bringing to knowledge, as in “notice 
to quit;” at last it may be used even for the actual writing 
by which notice is given. The most important legal uses 
of the word are judicial notice and the equitable doctrine 
of notice. Judicial notice is the recognition by courts of 
justice of certain facts or events without proof. Thus 
in England the courts take judicial notice of the existence 
of states and sovereigns recognized by the sovereign of 
England, of the dates of the calendar, the date and place 
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of the sittings of the legislature, &c. The equitable doc- 
trine of notice, so called because it wasa doctrine formerly 
peculiar to the courts of equity, is that a person who 
purchases an estate, although for valuable consideration, 
after notice of a prior equitable right, will not be enabled 
by getting in the legal estate to defeat that right. On 
the other hand, a purchaser for valuable consideration 
without notice of an adverse title is as a rule protected 
in his enjoyment of the property. Other common uses of 
the word are notice to quit, notice of dishonour, notice of 
action (generally necessary in case of a breach of duty 
created by statute), notice of trial, notice in lieu of 
service of a writ (where the defendant is a foreigner out 
of the jurisdiction), notice to produce, &c. Notice may 
be either express or constructive. The latter is where 
knowledge of a fact is presumed from the circumstances 
of the case, e.g., notice to a solicitor is usually constructive 
notice to the client. Notice may be cither oral or written. 
It is usually advisable to give written notice even where 
oral evidence is sufficient in law, as in the case of notice 
to quit. The American use of notice is practically the 
same as in England. 

NOTKER, a name of somewhat frequent occurrence in 
the ecclesiastical history of the Middle Ages. Among those 
by whom it was borne two are specially distinguished. 
NoTKER BALBULUS (c. 840-912) was a native of northern 
Switzerland, and, having become a monk of the monastery 
of St Gall, held the position of “magister” in its school 
for many years. He was canonized in 1513. Balbulus 
compiled a martyrology and was the author of other 
works, but is mentioned principally in connexion with 
his services to church music and with the * sequences " of 
which he was the composer. See Hymns, vol. xii. p. 583. 
NorkER LABEO, also a monk of St Gall, died on 29th 
June 1022. His translations of the Old Testament Psalms, 
the De Consolatione of Boetius, the Categories of Aristotle, 
and some other works into Old High German are of con- 
siderable philological interest. See vol. x. p. 517. 

NOTO, a city of Italy, in the province of Syracuse (Sicily), 
24 miles south-west of Syracuse by road on the way to 
Modica. Built on a new site after the earthquake of 1693, 
itislaid out in modern style, and contains a number of 
handsome mansions belonging to the provincial aristocracy. 
The population of the city was 15,925 in 1881; that of 
the cominune, 16,590 in 1871, reached 18,239 in 1881. 


Netum or Neetum (Nénrov) vas one of the cities left to Hiero 
of Syracuse by the treaty of 263 s.c. Like Messina and Tauro- 
menium (Taormina) it was a federata civitas in the time of Cicero, 
and ata later date it still enjoyed the rare privileges of a Latin town. 
Under the Saracens it was a place of importance and gave its name 
to one of the divisions of the island, Val di Noto. It was one of the 
last of the towns of Sicily to surrender to Roger the Norman. In 1837 
it was made capital of the province instead of Syracuse, but this dig- 
nity was restored to the larger city by the new italian parliament. 


NOTTINGHAM or Norrs, an inland couaty of England, Plate 
is bounded N. by Yorkshire and Lincolnshire, W. by XX} 


Derbyshire, S. by Leicestershire, and E. by Lincolnshire. 
It is of an irregular oval shape, its length from rorth to 
south being about 50 miles, and its greatest breadtu from 
east to west about 25 miles. The area is 527,752 acres, 
or nearly 825 square miles. 

The surface, though for the most part low, generally 
presents a pleasant diversity of hill and dale. The northern 
part is included in the great plain of York, and in the 
extreme north there is some extent of marshes. The 
valley of the lower Trent and that of the Idle are also very 
flat. In the south-west, between Nottingham and Warsop, 
the undulations swell into considerable elevations, reaching 
near Mansfield a height of about 600 feet. This district 
includes Sherwood Forest, of which, in 1609, there were 
44,839 acres enclosed, 9486 woods, and 35,080 waste. 
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Some portions of it are still retained in their original con- 
dition, and there are several very old oaks. The county 
generally is finely wooded, although to the east of the 
valley of the Soar there is a considerable stretch of wolds. 
The principal rivers are the Trent, the Erewash, the Soar, 
and the Idle. The Trent, which enters the county near 
Thrumpton, where it receives the Erewash from the north 
and the Soar from the south, flows north-east past Notting- 
ham and Newark, where it takes a more northerly direction, 
forming the northern part of the eastern boundary of the 
county till it reaches the Isle of Axholm (Lincolnshire). 
The Soar forms for a short distance the boundary with 
Leicester, and the Erewash the boundary with Derby. 
The Idle, which is formed of several streams near Sher- 
wood Forest, flows northwards to Dawtry, and then turns 
eastward to the Trent. The Idle has been made navigable 
from Bawtry to the Trent. There are also several canals. 

Geology and Minerals.—The oldest rocks of the county 
are the Coal-measures, which, forming part of the Yorkshire, 
Nottingham, and Derby coalfield, stretch in from Derby, 
occupying principally the district west of a line drawn from 
Nottingham to Kirkby, although coal is obtainable below 
the other rocks as far east as Lincolnshire, at a depth of 
probably less than 4000 feet. The principal workable 
seams are the Top Hard, the Deep Soft, the Deep Hard, and 
the Kilbourne coal In 1881 there were thirty-nine 
collieries, producing together 4,758,060 tons. Ironstone 
is found, but not in sufficient quantities to make its work- 
ing profitable. The Coal-measures are bounded by a narrow 
strip of Permian rocks, consisting chiefly of magnesian 
limestone, which is overlaid by the Middle Permian marls 
and sandstones, Red and white sandstone, freestone, and 
magnesian limestone are quarried in the neighbourhood of 
Mansfield. The lower beds of the limestone are made use 
of for paving-stones.  'lhe remainder of the county is 
occupied chiefly by the New Red Sandstone. The higher 
ridge between the Idle and the Trent is occupied by the 
Upper Keuper marls and sandstones. Lias occurs south- 
east from Cropwell to the neighbourhood of Newark. 
Along the valleys and on the tops of the hills there is 
generally a coating of drift. The banks of the Trent are 
occupied by river gravels, and along the Idle there is a 
large deposit of mud as well as of gypsum, the latter being 
dug for manure and for plastering and floors. Valuable 
beds of gypsum also occur in various parts of south Not- 
tinghamshire. 

Agriculture.—As the higher regions of Derby and York- 
shire attract the rain-clouds, the climate of Nottingham is 
much above the average in dryness, and on that account 
crops ripen nearly as early as in the southern counties. 
The soil of about one-half the county is gravel and sand, 
including Sherwood Forest, where it inclines to sterility, 
and the valley of the Trent, where there is a rich vegetable 
mould on'a stratum of sand or gravel. The land along 
the banks of the Trent is equally suitable for crops and 
pasture. The farms generally are of moderate size, the 
great majority being under 300 acres. Most of the 
immediate occupants are tenants-at-wil. Considerable 
improvements have taken place in the farm buildings and 
cottages, most of them being now built of brick and tile. 
According to the agricultural returns for 1883, there were 
454,217 acres, or nearly nine-tenths, of the total area 
under crops. Corn crops occupied 142,305 acres, of which 
51,250 were under wheat, 47,479 under barley or bere, 
and 27,090 under oats. Green crops occupied 50,151 
acres, 34,925 of these being occupied by turnips and 
swedes, 6613 by potatoes, and 4685 by vetches. As 
many as 185,060 acres were in permanent pasture, while 
54,684 were under clover, and 21,956 fallow. A common 
custom is to fallow the arable land once in three years. 
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There were 1806 acres under orchards, 685 under market 
gardens, 146 of nursery grounds, and 26,387 of woods. 
The soil in many places is supposed to be specially suited 
for apples and pears, but, although they are grown in con- 
siderable quantities, there are not many orchards of large 
size. Hops were at one time extensively grown in the 
clay distriets, which produce stronger plants, though less 
mild in flavour, than are grown in Kent and Sussex, but 
in 1883 they occupied only 33 acres. The total number 
of horses in 1883 was 20,511, of which 15,191 were used 
solely for agricultural purposes. Cattle numbered 76,229, 
of which 24,822 were cows and heifers in milk or in calf. 
Shorthorns are the favourite breed. Dairy farming is 
pretty common. Sheep numbered 211,893 and pigs 
30,371. The old forest breed of sheep is almost extinct, 
Leicesters and various crosses being common. 

According to the latest return there were 14,519 proprietors, pos- 
sessing 507,337 acres with a gross annual rental of £1,560,853, or 
an average of about £3, 2s. per acre. The estimated extent of com- 
mons and waste lands is 1450 acres. Of the owners, 9891, or about 
sixty-eight per cent., possessed less than one acre, twenty-six pos- 
sessed between 2000 and 5000 acres, nine between 5000 and 10,000 
acres, and the following six above 10,000 aeres each, viz., duke of 
Portland, 35,209 ; duke of Newcastle, 34,468 ; Earl Manvers, 26,460 ; 
Henry Savile, 17,821 ; Lord Middleton, 14,135 ; Earl Howe, 11,601. 

Manufactures.—Nottinghamshire has for more than a century 
been the centre of the hosiery trade of England, and it is now 
equally famous for its lace manufactures. Besides the numerous 
silk-mills and worsted-mills, there are also cotton-mills, bleach 
works, saileloth works, paper works, iron- and brass-foundries, 
engineering-shops, chemical works, malt works, tanneries, and 
breweries. 

Railways.—The county is traversed in various directions by 
branches of the Midland, the Great Northern, the Manchester, Shef- 
field, and Lincoln, and the London and North-Western Railways. 

Administration and Population.— Nottinghamshire comprises 
six wapentakes—Bassetlaw, Broxtow, Bingham, Newark, Rushcliffe, 
and Thurgarton; and the municipal boroughs of East Retford 
(population 9748), Newark (14,018), and Nottingham (186,575). 
In addition to these three boroughs there are eleven urban sanitary 
districts, viz., Arnold (5745), Beeston (4479), Heanor (6822), 
Hucknall Torkard (10,023), Hucknall-under-Huthwaite (2028), 
Ilkeston (14,122), Mansfield (13,653), Mansfield Woodhouse (2618), 
Sutton in Ashfield (8523), Warsop (1329), and Worksop (11,625). 
The county has one court of quarter-sessions, and is divided into 
seven petty and special sessional divisions. The boroughs of 
Newark and Nottingham have commissions of the peace and separate 
courts of quarter-sessions, and the borough of East Retford has a 
commission of the peace. Before the Reform Bill of 1832 the 
county sent eight members to parliament, and it now returns ten. 
For parliamentary purposes it is divided into North Nottingham- 
shire and South Nottinghamshire, each returning two members, as 
does also each of the boroughs of Nottingham, Newark, and East 
Retford. The parliamentary borough of East Retford has an area 
of 207,906 acres, including, in addition to the municipal borough, 
the wapentake of Bassetlaw ; on the other hand, the parliamentary 
borough of Nottingham is now less extensive than the municipal 
borough. Nottinghamshire is in the province of York, and was 
almost entirely in the diocese of Lincoln, but an Act of 1878 has 
provided for the formation of the new diocese of Southwell, which 
comprises Derbyshire and Nottinghamshire. The county forms an 
archdeaconry with ten deaneries, comprising 273 civil parishes, 
townships, or places, and parts of five others. The population, 
which in 1801 was 140,350, had increased in 1821 to 186,873, in 1851 
to 270,427, in 1871 to 319,758, and in 1881 to 391,815, of whom 
190,778 were males and 201,037 females. The number of inhabited 
houses was 82, 435, and the average number of persons to an acre 0°74. 

History and Antiquities.—There is some probability that the 
numerous caves in Nottinghamshire were occupied by the early 
inhabitants, but there are no architectural remains which can be 

roved of earlier date than the Roman invasion. The ancient Fosse 
Vay entered the county from Leicester near Willoughby-on-the- 
Wolds, where Roman coins and other remains have been found, 
and proceeded by East Bridgford—supposed by some to be the 
Roman Margidunum—and Newark, entering Lincoln near South 
Searle. Several Roman roads crossed it in various directions. A 
camp on Holly Hill near Arnold is supposed to have been a central 
Roman station, and Nottingham may possibly occupy the site of 
Causennis. Broughton and Attenborough werealso Roman stations; 
near Mansfield have been discovered the remains of a Roman villa, 
and a variety of relies have been found near Newstead and in other 
places. The remains of an ancient fortress at Brent’s Hill near 
Barton are supposed to be those of a British camp, although it also 
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in all probability was occupied by the Romans, At Oxton there 
is a tumulus where coins with ashes have been discovered. Few or 
no events of historical importance took place within Nottingham- 
shire during the early centuries of the present era with the excep- 
tion of the defeat of Alfred the Great at Nottingham Castle in 868. 
During the 10th century it was frequently invaded by the Danes, 
whose predominance in it is sufficiently attested by the retention 
of eas suffixes in the proper names as ‘‘beek,” ‘‘holme,” 
* thwaite," “thorpe,” and ‘‘by.” At the Conquest 174 manors 
in Nottingham were given to Roger de Buseli, and 55 to William 
de Peverel, who received the title of earl of Nottingham, and had 
an honour court, which still exists, for the recovery of debts and 
damages. The county was the frequent scene of contests during the 
reigns of the early Norman sovereigns, and it occupied a conspicnous 
position during the parliamentary wars, the castles of Newark 
and Nottingham being more than once besieged and taken by each 
of the parties. Legend speaks of the county as the chief scene of 
the adventures of the fa- 
mous outlaw Robin Hood, 
and at the verge of Sher- 
wood Forest there exists 
a curious amphitheatre 
called Robin Hood's Hill. 

At the dissolution of the 
monasteries there were no 
fewer than forty religious 
houses in Nottingham- 
shire, eight of them in the 
neighbourhood of the town 
of Nottingham, including 
a cell, three hospitals, a 
house dedicated to St Se- 
pulchre, and monasteries 
of Grey Friars and White 
Friars. There were hos- 
pitals at Bawtry, Blyth, 
Bradebusk near Gonal- 
stone, Newark, Southwell, 
and Stoke; colleges at 
Bingham, Clifton, Rud- 
dington, Sibthorpe, South- 
well, and Tuxford; a 
Benedictine priory at 
Blyth, and a nunnery of 
the same order at Wall- 
ingwells ; Premonstraten- 
sian abbeys at Broadholme 
and Welbeck ; a Carthu- 
sian priory at Beauvale; 
Austin abbeysat Newstead 
and Radford, and Austin 
priories at Felley, Newark, 
Shelford, and Thurgarton ; 
a Cluniac monastery at 
Lenton, a Gilbertine priory 
at Mattersey, and a Cis- 
tercian abbey at Rufford. 
The only important monastic remains are those at Newstead, but 
the building has been partly transformed into a mansion-house, 
which was formerly the residence of Lord Byron. There are also 
traces of monastic ruins at Beauvale, Mattersey, Radford, and Thur- 
garton. The finest parish church in the county is that of Newark. 
The churches of St Mary, Nottingham, and of Southwell were 
collegiate churches; the latter contains examples of Norman and 
the former of Early English. Balderton, Bawtry, Hoveringham, 
Mansfield, and Worksop are also partly Norman, and Coddington, 
Hawton, and Upton St Peter near Southwell Early English. Of 
the old castles, Nottingham and Newark are the only ones of which 
there are remains, but there are several interesting old mansions, 
such as Kingshaugh, Serooby, Shelford, and Southwell. 


For the town and eounty of Nottingham sce Domesday Book relating to 
Nottingham ; Thoroton, Antiquities of Nottinghamshire (1677) ; Deering, Notting- 
hamia vetus et nova (1751); Throsby, History of Nottingham (1795); Bailey, 
Annals of Nottinghamshire (1856); Wylie, Old and New Nottingham (1853, 1865) ; 
Felkin, History of Machine-wrought Hosiery (1867); J. H. Brown, Historical 
Sketch of Noitinghum Castle (1878); Thomas Chambers Hine, Nottingham, its 
Castle (1876 ; supp., 1879); Briscoe, Old Nottinghamshire (1881). 


NorrINGHAM, a municipal and parliamentary borough 
of England, a county in itself and the chief town of 
Nottinghamshire, is finely situated on an aeclivity of a rock 
rising above the Trent and on several railway lines, 128 
miles north-north-west of London and 151 east of Derby. 
It is connected both with the Midland and Great Northern 
railway systems, while by means of the Trent, the Gran- 
tham Canal, and the Nottingham, Cromford, and Erewash 
Canal it has convenient water-communication with the 


Scale of % Mile 


599 


| counties of Lincoln, Leicester, Stafford, and Derby. To- 


wards the north the town is sheltered by a chain of hills 
but fine and varied views are commanded towards the 
south. In the neighbourhood there are many picturesque 
walks, and the corporation has laid out and ornamented 
& picturesque arboretum. Though the older streets are 
narrow and irregular, the rapid increase of the town has 
almost completely altered its character in this respect, most 
of the new streets being Spacious, and some of them con- 
taining fine ranges of buildings. A new bridge across the 
Trent was opened in 1871. Nottingham possesses one of 
the largest market-places in England, its total area being 
about 5} acres. Shortly after the Conquest a wall was 
built across the market, dividing it into two parts —the 
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Plan of Nottingham. 


Norman and the Saxon. There are three old parish 
churehes— St Mary's Church, a fine cruciform structure, 
lately restored, now entirely in the Perpendicular style, 
and possessing a fine tower rising from the centre in two 
stages, crowned with battlements and pinnacles ; St Peter's, 
which was nearly all rebuilt in the Perpendieular style in 
the 15th century, and has been enlarged at different times ; 
St Nicholas a plain building in red brick with stone 
facings, erected in 1676. There are numerous fine modern 
churches, but special mention may be made of the Roman 
Catholic cathedral of St Barnabas, in the Early English 
style, by Pugin, erected in 1842-44. Among the secular 
buildings are the exchange hall which is now used as the 
town-council chamber; the town or guild hall (rebuilt 
1741), a plain stuccoed building; the municipal offices 
(formerly the post-office, 1848), in the classic style, with a 
Doric portico ; the corn exchange; the county hall; the 
new post-office, erected in 1868 in the Italian style ; the 
people's hall (1854) ; the Albert Hall, for concerts (1876), 
a Gothic building with a tower; and the masonic hall 
(1880). For the Midland Counties Art Museum a lease 
has been obtained by the corporation of the castle build- 
ings for 500 years, and the exhibition was opened by the 
prince of Wales in 1878. The town also possesses a free 
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museum of natural history, a mechanics’ institute, and a 
free public library with nearly 40,000 volumes. Among 
the educational establishments the principal are Uni- 
versity College, for which a splendid range of buildings 
was opened in 1881 ; the free grammar school, founded in 
1513, for some time in disuse, but revived in 1807, and 
now, since its removal in 1868 to new buildings, known as 
the High School ; the Nottingham High School for girls ; 
the blue-coat school, founded in 1723 ; the people's college, 
founded in 1846 for children of the working classes, and 
now under the direction of the Board as a middle-class 
school; the Congregational institute for the education of 
students, chiefly for evangelistic and mission work ; and the 
Nottingham school of art, for which a fine building was 
erected in 1865 in the Italian style, and which is attended 
by over 500 students. There are a large number of bene- 
volent institutions, including the general hospital, founded 
in 1781, and possessing an endowment of over £26,000, 
the garden hospital, the children's hospital, the nursing 
institution, the Nottingham and Midland eye infirmary, the 
dispensary, the lunatie hospital, the lunatie asylum for 
Nottinghamshire, the Nottingham borough asylum, the 
Midland institution for the blind, the homes for aged poor, 
incurable orphans, and deserted infants, and the hospital 
for women. There are also a large number of almshouses 
and other charities. 


Nottingham has been a manufacturing town for more than 600 
years, and towards the close of the last century became an import- 
ant seat of the stocking trade. It was here that Richard Arkwright 
in 1769 erected his first spinning frame, and here also Hargreaves 
had the year previously removed with his spinning jenny after 
his machine had been destroyed by a mob at Blackburn. While 
Leicester became the centre of woollen hosiery, Nottingham has 
devoted itself chiefly to cotton, silk, and merino hosiery. Up 
to 1815 point lace was also an important manufacture. In 1808 
and 1809 John Heathcoat of Nottingham obtained patents for 
machines for making bobbin net, which inaugurated a new era in 
the lace manufacture. Besides hosiery and bobbin net lace manu- 
facture, the industries include bleaching, the dyeing, spinning, and 
twisting of silk, the spinning of cotton and woollen yarn, tanning, 
engineering, and brewing. There is also an extensive trade in malt. 

The population increased from 31,638 in 1801 to 79,604 in 1851, 
to 86,621 in 1871, and to 111,648 in 1881, of whom 51,892 were 
males and 59,756 females. Up to 1877 the municipal and parlia- 
mentary limits were coextensive, but in that year the municipal 
limits were increased from 1996 to 9960 acres, with a population in 
1881 of 186,575, of whom 87,633 were males and 98,942 feinales. 
The number of inhabited honses in the parliamentary area in 1881 
was 23,128, while 915 were uninhabited and 318 building. In the 
municipal area there were 38,548 inhabited honses, 1429 unin- 
habited, and 767 building. 

Nottingham, or Snotingaham, is supposed to have been a Celtic 
settlement. It first became important in the 9th century. For 
some time after Alfred’s defeat in 868 the town was in the hands 
of the Danes, and constituted one of their five boroughs, but it was 
restored and repeopled hy Edward the Elder, who erected a portion 
of the town wall, rebuilt the castle, and threw a bridge over the 
Trent (920-4). The growing importance of Nottingham is evidenced 
by the fact that Athelstan, the successor of Edward the Elder, 
established there a royal mint. In 1013 the town submitted to 
Sweyn. After the Conquest Nottingham Castle was rebuilt to over- 
awe the people north of the Trent, its governorship being bestowed 
on William de Peverel, reputed natural son of the Conqueror. And 
it was whilst residing in it that Roger Mortimer, earl of March, and 
Isabella, widow of Edward IL, were seized in the dead of night by 
Edward III. in 1330. Parliaments were held at Nottingham in 
1334, 1337, and 1357, and it was the scene of the conference of the 
judges with Richard II. in August 1387. Several important persons 
have been imprisoned in the castle, among others David II. of Scot- 
land. Edward IV. assembled his troops at Nottingham in 1461; 
and it was the headquarters of Richard III. before the battle of 
Bosworth in 1485. In 1642 Charles I. finally broke with the Parlia- 
ment by setting up his standard at Nottingham, and during the 
ensuing civil war the castle was held by each of the two parties 
more than once. In 1644 it was dismantled by Cromwell’s orders ; 
but in 1674.79 it was re-erected in the Palladian style by the duke 
of Newcastle. During the Reform riot in 1831 it was partly de- 
stroyed by fire. The town received a charter from Henry II. con- 
firming privileges granted to it by Henry 1. In the reign of Henry 
VI. it was constituted a county under the title of **the town and 
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county of the town of Nottingham." A surreptitious surrender of 
its charter was obtained by Charles IT., but he was persuaded sub- 
sequently to grant it a new one. "This charter was withdrawn by 
James 11., but restored by William III. Since the reign ef Edward 
I. Nottingham has returned two members to parliament. In 1870 
it was made the seat of a suffragan bishop in the diocese of Lincoln. 


NOTTINGHAM, EARLS or. I. HENEAGE Finon (1621- 
1682), first earl, lord chancellor of England, was descended 
from an old family, many of whose members had attained 
to high legal eminence, and was the eldest son of Sir 
Heneage Finch, recorder of London, by his first wife 
Frances, danghter of Sir Edmund Bell of Beaupré Hall, 
Norfolk. In the register of Oxford university he is 
entered as born in Kent, 23d December 1621, and prob- 
ably his native place was Eastwell in that county. He 
was educated at Westminster and at Christ Church, Oxford, 
where he remained till he became a member of the Inner 
Temple in 1638, He was called to the bar in 1645, and 
soon obtained a lucrative practice, acquiring from his per- 
suasive powers the titles of “the silver-tongued lawyer” 
and “the English Cicero,” and from his graceful action 
that of the “English Roscius.” He was chosen a member 
of the convention parliament of April 1660, and shortly 
afterwards was appointed solicitor-general, being created 
a baronet the day after he was knighted. In May of the 
following year he was chosen to represent the university 
of Oxford, and in 1665 the university created him a D.C.L. 
In 1670 he became attorney-general and in 1675 lord 
chancellor. He died in Great Queen Street, Lincoln's Inn 
Fields, 18th December 1682, and was buried in the church 
of Ravenstone in Bucks. 


The contemporaries of Lord Chancellor Nottingham of both 
sides of politics agree in their high estimate of his integrity, 
moderation, and eloquence, while his abilities as a lawyer are 
sufficiently attested by the fact that he is still spoken of as ‘‘the 
father of equity." His most important contribution to the 
statute book is ** The Statute of Frauds.” While attorney-general 
he superintended the edition of Sir Henry Hobart’s Reports, 1671. 
He also published Several Speeches and Discourses in the Tryal of 
the Judges of King Charles T., 1660; Speeches to both Houses of 
Parliament, 1679; Speceh at the Sentence of Viscount Stafford, 1680. 
He left Chancery Reports in MS., and notes on Coke’s Institutes. 


See Burnet, History of His Own Time (1724-94) ; Wood, Athena Oxoniensis 
(1691); Horace Walpole, Royal and Noble Authors (1758); Lord Campbell, Lives 
of the Lord Chancellors (1649); Foss, Judges of England (1848-64) ; and Black- 
stone, Commentaries. 


IL. Dantet Fixen (1647-1730), second earl, son of the 
preceding, entered parliament for Lichficld in 1679. He 
was one of the privy councillors who in 1685 signed the 
order for the proclamation of the duke of York, but during 
the whole of the reign of James II. he kept away from the 
court. At the last moment he hesitated to join in the 
invitation to William of Orange, and after the abdication 
of James II. he was the leader of the party who were in 
favour of a regency. He declined the office of lord chan- 
eellor under William and Mary, but accepted that of 
secretary of state, retaining it till December 1693. Under 
Anne he in 1702 again accepted the same office in the 
ministry of Godolphin, but finally retired in 1704. On 
the accession of George I. he was made president of the 
council, but in 1716 he finally withdrew from office. He 
succeeded to the earldom of Winchelsea 9th September 
1729, and died 1st January 1730. 

NOVALIS. See HARDENBERG, vol. xi. p. 472. 

NOVARA, a city of Italy, the chief town of a province, 
stands between the Agogna and the Terdoppio on a hill 
545 feet above sea-level in the plain between the Sessia 
and the Po. It is an important railway junction, 30 
miles west of Milan, on the main line from Turin to 
Venice, which there connects with the continuation of the 
St Gotthard line and the Simplon route, as well as with a 
line to Alessandria and Genoa. Previous to 1830 Novara 
was still surrounded by its old Spanish ramparts, which 
were entered by only four gates, and gave the place a 
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heavy appearance from the outside; it is now an open 
modern-looking town. Part of the old citadel is used as 
a prison. Of the churches it is enough to mention the 
cathedral, originally dating from 400, but (with the excep- 
tion of the octagonal dome-roofed baptistery, separated 
from the west end by an atrium) rebuilt in the Roman- 
esque style between 1860 and 1870 after designs by 
Antonelli; the church of S. Gaudenzio (so called after 
Bishop Gaudentius (0b. 417), who is buried under the 
high altar), rebuilt by Pellegrino Pellegrini Tibaldi, with 
its strange tower, more than 269 feet high; and San 
Pietro del Rosario, in which the papal anathema was 
pronounced against the followers of Fra Dolcino. The 
city also contains handsome market-buildings erected 
in 1817-42, a large hospital originally dating from the 
9th century, a court-house constructed in 1346, a muni- 
cipal library of 30,000 volumes (located in the market- 
buildings), a theatre, a statue of Cavour by Dini (1863), 
and another of Charles Albert. Besides being the largest 
grain market in the north-west of Italy, Novara trades in 
silk, linen, &c., and manufactures cotton, waxcloth, pot- 
tery, and starch. The communal population was 29,516 
in 1871, and 33,077 in 1881; that of the city was 15,232 
(or, with its suburbs, S. Martino, S. Andrea, S. Agabio, 
Bicocca, and Torrion, 26,206) in 1881. 

Novara, the ancient Novaria, according to Pliny of Gaulish, 
according to Cato of Ligurian origin, was a municipal city of some 
importance during the Roman empire. Dismantled in 386 by 
Maximus for siding with his rival Valentinian, it was restored by 
Theodosius ; but it was afterwards ravaged by Radagaisus (405) and 
Attila (452). A dukedom of Novara was constituted by the Lom- 
bards, a countship by Charlemagne. In 1110 the city was taken 
and burned by the emperor Henry V. — Defore the close of the 12th 
century it accepted the protection of Milan, and thus passed into 
the hands first of the Visconti and secondly of the Sforzas. In 
1706 the city, which had long before been ceded by Maria Visconti 
to Amadeus VIII. of Savoy, was occupied by the Savoy troops. 
At the peace of Utrecht it passed to the house of Austria along 
with the duchy of Milan; but, having been occupied by Charles 
Emmanuel in 1734, it was granted to him in the following year. 
Under the French it was the chief town of the department of 
Agogna. Restored to Savoy in 1814, it was in 1821 the scene of 
the defeat of the Piedmontese by the Austrians, and in 1849 of the 
more disastrous battle which led to the abdication of Charles Albert 
and an Austrian occupancy of the city. Natives of Novara are C. 
Albucius Silus (ancient rhetorician) and Gaudenzio Ferrari (many 
of whose works are preserved in the city); and Peter Lombard 
was born at Lumello in the neighbourhood. The chapel-mastership 
has been held by some of the greatest Italian musicians, Paganini, 
Mereadante, La Coccia, &c. 


NOVA SCOTIA, originally Acadia, a province of the 
Dominion of Canada, lies between 43° 25’ and 47° N. lat. 
and 59° 40' and 66° 25’ W. long., and is composed of the 
peninsula proper and the adjoining island of CAPE Breton 
(q.v.), which is separated from the mainland by the Gut of 
Canso. It is bounded on the N. by Northumberland 
Strait (which divides it from Prince Edward Island) and 
the Gulf of St Lawrence, N.E., S.E., and S. by the 
Atlantic Ocean, and W. by the Bay of Fundy and New 
Brunswick, being connected with the latter province by a 
narrow isthmus 131 miles wide. The extreme length from 
south-west to north-east is 350 miles, the breadth 120 miles, 
and the area 20,907 square miles (13,382,003 acres). 

Physical Features. —The province is intersected by chains 
of lofty hills, in most instances running parallel with the 
coastline. The Cobequid Mountains, stretching in a long 
line from east to west and terminating in Cape Chignecto, 
form the chief ridge. Several of the elevations are as 
high as 1100 feet, and are cultivable almost to their 
summits. Lying on each side of this range are two ex- 
tensive tracts of arable land which yield profitable crops. 
A sharply-outlined ridge of precipices runs for 130 miles 
along the Bay of Fundy from Briar Island at the farthest 
extremity of Digby Neck to Capes Split and Blomidon. 
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Here and there masses of trap rocks, averaging from 200 
to 600 feet in height and crowded with stunted firs, over- 
hang the coasts. ` Beyond them lies the garden of Nova 
Scotia, the valley of the Annapolis, full of varied scenery, 
and unrivalled for its fruit, flowers, and cereals, The 
general slope of the country is south-easterly, in which 
direction there are several chains of lakes, the source of 
many rivers and streams of moderate length. The south- 
eastern coast is remarkable for its harbours, twelve of 
which are capable of affording shelter to ships of the line, 
while between Canso and Halifax, a distance of 110 miles, 
there are fourteen ports which possess ample accommo- 
dation for merchantmen of average size. The principal 
inlets are Bay Verte, Tatamagouche, and St George’s Bay 
in Northumberland Strait; Chedabucto Bay at the head 
of the Gut of Canso; Halifax Harbour, Margaret’s and 
Mahone Bays on the south-east coast; St Mary's Bay on 
the south-west; Annapolis Basin, Minas Basin and 
Channel, and Cobequid Bay on the west. Of these the 
most remarkable is Minas Basin, the eastern arm of the 
Bay of Fundy; it penetrates some 60 miles inland, and 
terminates in Cobequid Bay, where the tides rush in with 
savage impetuosity, rising sometimes as high as 60 feet, 
while on the opposite coast, in Halifax Harbour, the 
spring tides scarcely exceed 7 or 8 fect. The principal 
inlets in Cape Breton are Aspy Bay, St Anne’s Bay, 
Sydney Harbour, Miré Bay, and St Peter’s Bay. All 
along the coast of Nova Scotia there are many small 
islands, the south-east shore being literally studded with 
them. The chief are Caribou and Pictou in Northumber- 
land Strait; St Paul, Scatari, and Isle Madame off the 
coast of Cape Breton. Sable, a dangerous and sandy 
island, almost barren, lies 150 miles east of Halifax, and 
has long been noted as the scene of fearful shipwrecks. 
Its length is 25 miles by about 11 miles in breadth, the 
eastern end being in 43* 59' N. lat. and 59^ 45' W. long. 
An effective humane establishment is maintained on this 
island by the provincial Government. Other islands are 
Cape Sable, Seal, and Mud in the south, and Long Island 
at the entrance of St Mary's Bay. The principal capes 
(apart from those of Cape Breton) are Malagash, John, 
and St George on the northern coast; Porcupine, Canso, 
Sambro Head, Pennant Point, Crown Point, and La Have 
on the south-east; Sable on the south; St Mary, Split, 
Chignecto, and Blomidon on the west. The interior of 
the country is traversed and watered by many rivers and 
lakes, which cover an estimated area of 3000 square miles. 
The rivers are, with few exceptions, navigable for coasting 
vessels for distances averaging from 2 to 20 miles. The 
principal are the Annapolis, Avon, Shubenacadie, East, 
Middle, and West, St Mary's, Musquodoboit, La Have, 
Mersey. The Annapolis river, which is navigable for a 
long distance, takes its rise in King's county, flows bo- 
tween the North and South Mountains through a fertile 
tract of territory and discharges into Annapolis Bay. 
The Shubenacadie flows from the Grand Lake in Halifax 
county, receives the waters of ten other streams, and, after 
winding through Hants county, empties itself into Minas 
Basin. It is navigable for craft of large size, and its 
banks are rich in forest trees. The East, West, and Middle 
rivers, also navigable for similar vessels, discharge into 
Pictou Harbour. The La Have empties into the Atlantic, 
the Avon into the Bay of Fundy, and the Mersey into 
Liverpool Harbour. The Medway, Shelburne, Clyde, 
''usket, St Mary's, and several others have their sources 
in the numerous lakes which lie in the interior. The 
largest of the latter is Lake Rossignol situated iu 
Queen's county, and more than 20 miles long. Ship 
Harbour Lake, 15 miles in length, and Grand Lake are in 
Halifax county, College Lake is in the eastern part of 
XVII. — 76 


602 


the peninsula. The Bras d'Or Lake (Cape Breton) may 
be best described as an imprisoned sea. It is 50 miles 
long and of great depth, bordered by the counties of 
Victoria, Inverness, Richmond, and Cape Breton ; it is full 
of fish, and expands into several streams and bays, each 
of which affords excellent sport to the angler. 

Geology.—The Lower Cambrian runs along the whole 
extent of the Atlantic seaboard in one uninterrupted line. 
To the north of this stretches an extensive district com- 
posed of rocks of Upper Silurian and probably others of 
Lower Silurian age. Along the section on the south coast 
of the Bay of Fundy, and at Minas Basin and Channel, is to 
be found the New Red Sandstone formation. Grey granite, 
gneiss, and mica-slate prevail along the shore. Trap rocks, 
often embedded in clay-slate, abound in several sections 
of the province, and the newer Red Sandstone prevails in 
the western division. There are vast Carboniferous beds, 
occupying a large area, and forming a source of great 
wealth to the inhabitants. Millstone grit, the gypsiferous 
series, limestones, slates, the metamorphic series, the 
Huronian, &c., are also to be noted. The Carboniferous 
plain of New Brunswick is connected with that of Nova 
Scotia at its eastern extremity. The coal-fields of the latter 
are especially valuable and productive. They are situated 
in Cape Breton, Cumberland, Pictou, Inverness, and Rich- 
mond counties. In 1882 there were twenty-one collieries 
in operation, which produced 1,365,811 tons of coal, 
consumed principally in Quebec, New Brunswick, New- 
foundland, Prince Edward Island, and the United States. 
About 4235 persons are employed in this industry. The 
coal is bituminous and very rich in quality. In the 
Carboniferous areas there are immense deposits of pyro- 
schist or bituminous shale, “capable,” says Dawson, “ of 
yielding as much as 63 gallons of oil, or 7500 feet of 
illuminating gas per ton. Owing to the great cheapness 
of petroleum little attention has been paid to these shales 
for some years, but it is likely that they will before long 
again be in demand.” 

Gold is found in workable quantities, the production 
in 1882 being 14,107 ounces. The gold district includes 
Caribou, Gay’s River, Montagu, Oldham, Renfrew, Sher- 
brooke, Stormont, Tangicr, Uniacke, Waverley, Wine 
Harbour, and unproclaimed,—thirty mines in all. Iron ore 
abounds also in profitable quantities, and of excellent 
quality ; the production in 1882 was 42,135 tons. Other 
minerals, such as manganese ore, gypsum, barytes, &c., 
abound. <A fair business is annually done in coke, fire- 
clay, building-stone, and grindstones. Some veins of 
copper, silver, lead, and galena, especially rich in quality, 
exist. There are many curious and beautiful fossils, besides 
amethysts, agates, chalcedonies, jaspers, cairngorms, &c. 

Climate and Vegetation.—The climate of Nova Scotia 
somewhat resembles that of New Brunswick. There are 
extremes of heat and cold, and sudden changes of tempera- 
ture, varying sometimes in one day as much as 50°. Con- 
sidering its northern latitude, it is remarkably temperate 
on the whole. The extreme of cold is about 20° below 
zero in the depth of winter, and the greatest heat is 98°. 
The climate varies in the different counties, those in the 
west averaging from 6° to 8° Fahr. warmer than those in 
the east. The coldest period is from the end of December 
to the first week in March, during which the weather is 
tolerably uniform. The spring is usually brief and chilly, 
but the autumn, which is the most favoured season of 
the year, is delightfully pleasant. Vegetation develops 
rapidly. At certain times dense fogs line the banks 
along the Atlantic coast, but they are not considered 
unhealthy. 

Nova Scotia is a valuable agricultural country ; wheat, 
oats, rye, barley, buckwheat, Indian corn, potatoes, tur- 
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nips, beets, tomatoes, &c., grow in abundance, while apples, 
pears, plums, cherries, strawberries, raspberries, eran- 
berries, gooseberries, currants, and other fruits ripen to 
perfection. Even grapes and peaches grow in the open 
air in some districts. The Nova Scotia apple is an article 
of commerce, and quantities have been exported to Eng- 
land. The orchards of Annapolis and King’s counties ex- 
tend along the roadsides for upwards of 50 miles. The 
soil is of various degrees of fertility. The intervale lands, 
which form an extensive part of the country, are rich, 
and yield largely. The uplands, lying between the hilly 
sections and the rivers, are of moderate capacity. The 
high lands are as productive as the intervales. The 
produce in 1881 was 529,251 bushels of wheat, 228,748 
of barley, 47,567 of rye, 1,873,113 of oats, 339,718 of 
buckwheat, 37,220 of pease and beans, 8128 of grass and 
clover seeds, 7,378,387 of potatoes, 1,006,711 of turnips, 
326,143 of other roots, and 597,731 tons of hay. Of live 
stock there were 57,167 horses, 33,275 working oxen, 
137,639 mileh cows, 154,689 other horned cattle, 377,801 
sheep, and 47,256 swine. 

The forests of Nova Scotia are extensive and valuable, 
the principal trees found in New Brunswick also growing 
in the sister province. They are chiefly pine, oak, tamarack, 
birch, maple, hemlock, spruce, butternut, ash, &c. The 
yield of timber is very great, the shipments in 1881 
amounting in value to $1,587,941. 


Industries, Commerce, &c.—Nova Scotia is not strong as a manu- 
facturing eountry, but every year some new industries are added to 
the list. At present there are two sugar-refineries and a cotton- 
faetory in Halifax. Coarse ‘‘homespuns,” coarse flannels, bed- 
linen, blankets, carpets, and tweeds are made in considerable 
quantities. Tanning is extensively carried on, and there are several 
factories where household and other furniture, agricultural imple- 
ments, boots and shoes, saddlery, harness, tobaceo, printing and 
mM paper, machinery, nails, pails and wooden ware, fuse 
gunpowder, earriages, and sleighs, &e., are made. In 1881 the 
provinee contained 1190 saw-mills, 263 grist-inills, 151 tanneries, 
68 earding and weaving establishments, 8 breweries, and various 
other manufaetories ; 217,481 Ib of maple sugar were produced. 
The value of the boots and shoes manufactured was $754,128, of 
iron smelted $720,000, and of sugar refined $1,702,000. The ex- 
ports of mining produce amounted to $676,078, of agricultural 
produets to $830,804, of manufaetures to $487,503, and of animals 
and their produce to $836,052. The total exports were $9,217,295 
and the total imports $8,701,589.  Shipbuilding is extensively 
earried on. In 1882 there were 122 vessels built, tonnage 31,361 ; 
and 174 vessels of all classes were registered. In the same year 
6615 craft, representing a tonnage of 709,167, were engaged in the 
coasting trade. The total number on the registry books of the 
provinee was 3026, tonnage 546,778. 

Next to Newfoundland, Nova Scotia possesses the largest and 
most valuable fisheries in British North America. Along the entire 
coast, extending over 1000 miles, food fish of almost every deserip- 
tion (salmon, trout, eod, holibut, haddock, bass, mackerel, herring, 
shad, lobsters, &c.) may be taken. Immense quantities of these 
are shipped to the West Indies, the United States, various ports in 
Canada ; and of late years several varieties have been welcomed in 
British markets. In 1882 fish to the value of $4,437,364 were 
exported. About 19,000 men are employed in this industry. 

Most of the principal birds of North America are to be found in 
Nova Scotia, and the gaine of the country includes moose, caribou, 
duek, teal, geese, woodeoek, partridge, snipe, plover, &c. The game 
laws are very strict, and are rigidly enforeed. The wild animals 
remaining in the province are bears, wolves, foxes, wild-cats, and a 
few others. 

Communication.—Nova Scotia is well furnished with railways, 
there being nearly 600 miles in operation at the present time. The 
Intereolonial runs from Halifax to Amherst, 138 miles, and thence 
to St John, N.B., and Quebec. There are two eanals in the province, 
one from Halifax to Cobequid Bay, and the other, the St Peter's, con- 
necting St Peter’s Bay on the southern side of Cape Breton with the 
Bras d’Or Lake. The roads of Nova Scotia are execedingly good 
and well maintained. Telegraphic lines are established nearly all 
over tlie provinee, and conneet with the United States system. 

Government, Finance, &c.—The executive anthority is in the 
hands of a lientenant-governor and a council of eight members, 
fonr with portfolios and four without. Thirty-eight representatives 
are Jm every four years to the house of assembly, and twenty 
legislative couneillors are appointed for life by the local govern- 
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The lieutenant-governor is appointed by the governor- 
general of Canada in council. The system of administration is 
known as responsible government. The province returns twenty- 
one members to the Dominion House of Commons, and ten senators 
are appointed by the erown to the senate of Canada. They hold 
their positions for life. The province has the right to make its own 
civil laws, but in all criminal eases the form which obtains in all 
the courts is the criminal law of the Dominion. The judiciary 
consists of a chief justice, an equity judge, and five puisne judges, 
a supreme court having law and equity jurisdiction throughout the 
provinee, a vice-admiralty court, and a court of marriage and divorce. 
In each county there is a court of probate. There are also seven 
county court judges. 

Nova Scotia forms the ninth military district in the militia of 
Canada. The established strength of the active force by arms is 
composed of 1 troop of cavalry, 1 field battery of artillery, 17 bat- 
teries of garrison artillery, 9 battalions of infantry and rifles; total, 
318 officers, and 3638 non-commissioned officers and men. The 
period of service in time of peace is three years. British regiments 
of the line are also stationed at Halifax. 

The public revenue of the province is a little more than half a 
million dollars annually, and the expenditure is about the same. 
The chief source of revenue is the yearly subsidy granted to the 
province by the Dominion, under the terms of the British North 
America Act of 1867. In 1882 it amounted to $380,000. The 
remainder of the revenue is derived from the sales of wild lands, 
royalties from mines, miscellancous fees, marriage and other licences. 

Religion, Education, «c. —There are two Roman Catholic dioceses 
in Nova Seotia—the arehdiocese of Halifax and the diocese of 
Arichat ; the clergy of the two combined number 76. A Church 
of England see was established at Halifax in 1787 ; the bishop, who 
has jurisdiction in Prince Edward Island also, has under him an 
archdeacon and 85 clergymen. The synod of the maritime provinces 
in connexion with the Presbyterian Church in Canada includes 
101 ministers in Nova Scotia. 'The Methodist Church has 100 
clergymen and supernumeraries, and the Baptist denomination has 
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101. The following table shows the number of the adherents of 
the various bodies :— 

Church of England .......... 60,255 Lutherans’... sd eee 5,639 
Chureh of Rome ... oio Adventists... ¢.cccnonas ES 
Presbyterians ... ; Other denominations .. z 
Baptisti T e. n TORS es «nineteen 

Methodists ......... No creed stated......... 

Of no religioni eee sis 121 

Congregationalists .......... 8,506 Total... 0. eo ED 440,572 


The free-school system is in operation, the whole community 
paying for its maintenance. The total Government expenditure for 
this service in 1882 was $173,877 ; the local expenditure, county 
fund, was $106,948; the total expenditure for public schools 
amounted to $571,389. In this year there were 1910 schools in 
operation, taught by 1975 teachers, and attended by 81,196 pupils. 
Besides the public schools and academies, there are a model and a 
normal school, several convents, and six colleges, viz., Dalhousie 
College and University, St Mary's (R.C.) College, the Presbyterian 
College, Acadia College (Baptist) at Wolfville, St Francis (R.C.) Col- 
lege at Antigonish, and King’s College and University (Episcopal) 
at Windsor, which was founded in 1787. 

The publie charitable institutions receiving aid from the province 
are the insane asylum, poor's asylum and provincial city hospital, 
bliud asylum, transient poor and visiting dispensary, and the deaf 
and dumb asylum, which is also helped by the New Brunswick 
Government. Several other institutions are maintained by societies 
aud the benevolence of private individuals. 

Population.—The province is divided into eighteen counties 
(ineluding Cape Breton), as follows (1881):— 


Counties. Pop. Capitals. Counties. Pop. Capitals. 
Halifax ....| 67,917 | Halifax. | Cumberland | 27,368 | Amherst. 
Lunenburg ..| 28,583 | Lunenburg. || Colchester ..| 26,720 | Truro. 
Queen’s ....| 10,577 | Liverpool. Pictou ...... 85,535 | Pietou. 
Shelburne ..| 14,913 | Shelburne. | Antigonish ..| 18,060 | Antigonish. 
Yarmouth ..| 21,284 | Yarmouth. Guysborough | 17,808 | Guysborough. 
Digby mr 19,881 | Digby. | Inverness 25,651 | Port Hood. 
Annapolis 20,598 | Annapolis. Riehmond ..| 15,121 | Arichat. 
Kings. 3,469 | Kentville. Cape Breton | 31,258 | Sydney. 
Hants c | 23,359 | Windsor. | Victoria .| 12,470 | Baddeck. 


The total population was 410,572, including 220,538 males and 
220,034 females. In 1871 the population was 387,800. There are 
2125 Indians in Nova Scotia, principally Malicites and Micmacs. 
The inhabitants consist chiefly of Scotch, English, Irish, American, 
German, Acadian French, Dutch, freed negroes, of whom there are 
1062, and various other nationalities. 

Besides Halifax, the capital, of which the population in 1881 was 
36,100, the chief towns are Pictou (3403), New Glasgow (2595), 
Sidney (Sydney), C.B. (3667), North Sydney (5484), Yarmouth 
(6280), Liverpool (3000), and Lunenburg (4007). Windsor (3019), 
possessing one of the principal colleges in tlie province. is also the 
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centre of a large trade in gypsum Annapolis, formerly Port Royal, 
Truro, Antherst, Antigonish, and Pugwash are also rising and 
thriving towns. » 

History. —Nova Scotia was first visited by the Cabots in 1497, 
but it was 1604 before any attempt at colonization by Europeans 
wasmade. This was the expedition headed by De Monts, a French- 
man, which tried to form settlements at Port Royal, St Croix, aud 
elsewhere, and endured severe hardships until 1614, when the English 
colonists of Virginia made a descent upon them, claimed the terri- 
tory in right of the discovery by the Cabots, and expelled them 
from the soil, In 1621 Sir William Alexander obtained a grant of 
the whole peninsula, and it was named in the patent Nova Scotia 
instead of Acadia, the old name given the colony by the French. 
Alexander intended to colonize the country on au extensive scale, but 
the attempt was frustrated (1623) by the French. During the reign 
of Charles I. the Nova Scotia baronets were created, and their patents 
ratified in parliament. Their number was not to exceed 150, and 
in exchange for their titles and grants of land they agreed to con- 
tribute aid to the settlement. Cromwell despatched a strong force 
to the possession in 1654. In 1667 it was ceded by the treaty of 
Breda to the crown of France. But the restless English colonists, 
unmindful of treaty obligations, attacked the French from time to 
time at various points, until in 1713 the latter relinquished all 
claim to the country. England neglected it until 1749, when, the 
designs of the French again becoming marked, the Government made 
strenuous exertions to induce British settlers to go there. More 
than 4000 emigrants with their families sailed for the colony ; and 
Halifax was founded. But the French settlers, who enjoyed privi- 
leges as neutrals, still embraced a considerable portion of the 
population, and, with their allies the Indians, proved exceedingly 
troublesome to the English. They were finally expelled ; and in 
1758 a constitution was granted to Nova Scotia. By the treaty of 
Paris in 1763 France resigned all pretension to the country. In 
1784 New Brunswick and Cape Breton were separated from Nova 
Scotia; but in 1819 the two latter divisions were reunited, and in 
1867 they became part of the Dominion of Canada. 


See Campbell, Nova Scotia in its Historical, Mercantile, and Industrial Rela- 
tions (Montreal, 1873); Dawson, Acadian Geology (Montreal, 1878); Fleteher in 
Report of the Geological Survey of Canada (1879-80); Pub. Docs. ** Nova. Scotia 
and Dominion of Canada (1882-$83)." (G. ST.) 


NOVATIANUS, Homan presbyter, and one of the 
earliest antipopes, founder of the sect of the Novatiani or 
Novatians, was born about the beginning of the 3d century. 
On the authority of Philostorgius (//. Æ., viii. 15), he has 
often been called a native of Phrygia, but perhaps the 
historian intended by this nothing more than to indicate 
the Montanistic complexion of Novatian's creed. Of the 
facts of his life very little is known, and that only from 
his opponents, His conversion is said to have taken place 
after an intense mental struggle; he was baptized by 
sprinkling, and without episcopal confirmation, when on 
a sick-bed in hourly expectation of death ; and on his re- 
covery his Christianity retained all the stern and gloomy 
character of its earliest stages. He was ordained to the 
priesthood at Rome by Fabian, or perhaps by an earlier 
bishop ; and during the Decian persecution he maintained 
very strenuously the severer view of the church’s disci- 
plinary function, which would have excluded for ever from 
ecclesiastical communion all those (lapsi) who after baptism 
had ever sacrificed to idols,——a view which had frequently 
found expression within the church previously, and which 
had indeed been the occasion of the schism of Hippolytus. 
Bishop Fabian suffered martyrdom in January 250, and, 
when Cornelius was elected his successor in March or April 
251, Novatian objected to the new bishop on account of 
his known laxity on the above-mentioned point of disci- 
pline, and allowed himself to be consecrated bishop by 
the minority who shared his views. He and his followers 
were excommunicated by the synod held at Rome in 
October of the same year. He is said by Socrates (H. £., 
iv. 28) to have suffered martyrdom under the emperor 
Valerian. After his death the Novatians, in spite of much 
opposition, increased, and spread rapidly to almost every 
province of the empire; they called themselves xa@apot, or 
Puritans, and insisted on rebaptizing their converts from 
the Catholic view. The eighth canon of the council of . 
Nice provides in a spirit of considerable liberality for the 
readmission of the clergy of the xa@apoé to the Catholic 
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Church, and the sect finally disappeared some two centuries 
after its origin. Novatian has sometimes been confounded 
with his contemporary Novatus, a Carthaginian presbyter, 
who held similar views. 

Novatian was the first Roman Christian who wrote to any con- 
siderable extent in Latin. Of his numerous writings three are 
extant: (1) a letter written in the name of the Roman clergy to 
Cyprian in 250; (2) a treatise in thirty-one chapters, De Trinitate; 
(3) a letter written at the request of the Roman laity, De Cibis 
Judaicis, They are well-arranged compositions, written in an 
elegant and vigorous style. The best editions are by Welchman 
(Oxford, 1724) and by Jackson (London, 1728) ; they are translated 
in vol. ii. of Cyprian’s works in the Ante-Nicene Theol. Libr. (Edin- 
burgh, 1869). The Novatian controversy can be advantageously 
studied in the Epistles of Cyprian. 

NOVATION is à term derived from the Roman law, 
in which novatio was of three kinds—substitution of a new 
debtor (expromissio or delegatio), of a new creditor (cessio 
nominum, vel actionum), or of a new contract. In English 
law the term (though it occurs as early as Bracton) is 
scarcely yet naturalized, the substitution of a new debtor 
or creditor being generally called an assignment, and of a 
new contract a merger. It is doubtful, however, whether 
merger applies except where the substituted contract is 
one of a higher nature, as where a contract under seal 
supersedes a simple contract. Where one contract is re- 
placed by another, it is of course necessary that the new 
contract should be a valid contract, founded upon sufficient 
consideration (see Contract). The extinction of the 
previous contract is sufficient consideration. The question 
whether there is a novation most frequently arises in the 
course of dealing between a customer and a new partner- 
ship, and on the assignment of the business of a life 
assurance company with reference to the assent of the 
policyholders to the transfer of their policies. The points 
on which novation turns are whether the new firm or com- 
pany has assumed the liability of the old, and whether 
the creditor has consented to accept the liability of the 
new debtors and discharge the old. The question is one 
of fact in each case. See especially 35 and 36 Vict. c. 41, 
s. 7, where the word “novations” occurs in the marginal 
note to the section, and so has quasi-statutory sanction. 
Scotch law seems to be more stringent than English law 
in the application of the doctrine of novation, and to need 
stronger evidence of the creditor’s consent to the transfer 
of liability. In American law, as in English, the term is 
something of a novelty, except in Louisiana, the only 
State where the civil law prevails. 

NOVA ZEMBLA, or, more correctly, Novaya ZEMLYA 
(i.e. * New Land "), is a large island, surrounded by many 
small ones, situated in the Arctic Ocean (see vol. ii., plate 
xxvi.), and belonging to the Russian empire. It lies be- 
tween 70° 30’ and 77° N. lat. and between 52° and 69° 
E. long., in the shape of an elongated crescent 600 miles in 
length, with an average width of 60 miles, and an esti- 
mated arca of 40,000 square miles, separating the Kara 
Sea on the east from that part of the Arctic Ocean which 
is often called Barents's Sea. The north-eastern extre- 
mity of Novaya Zemlya lies a little to the west of the 
meridian of the peninsula of Yalmal, from the extremity 
of which it is only 160 miles distant. Its southern part, 
bending towards the south-east, appears as a continuation 
of the Vaigatch (Vaygach) Island, from which it is sepa- 
rated by the Kara Strait, 30 miles in width, —the island 
itself being separated from the continent by the narrow 
Ugrian Strait, only 7 miles broad. Novaya Zemlya is cut 
through about the middle by a narrow winding channel, 
the Matotchkin (Matochkin) Shar, which also connects the 
Arctic Ocean with the Kara Sea. 

While the eastern coast runs as à regular curve, with 
deeper indentations only in its middle, the western is 
deeply indented by numerous and in some cases fjord-like 
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bays, studded, like the rest of the coast, with many islands. 
Amongst the principal on the western coast are several 
parallel fjords at the southern extremity and the wide bay 
of Sakhanikha. "Then farther-north is the Kostin Shar, 
bounded on the north by Cape Podrezoff, which forms the 
southern  extre- 
mity of Gusinaya 
Zemlya or Goose 
Land, in 72* N. 
lat.; Moller Bay, 
40 miles wide, 
between Goose 
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tories, which has 
received the 
general name 
of Marquis de 
Traversé Bay, 
includes several 
bays with good 
anchorages for 
larger ^ vessels. 
Several ^ other 
large and deep 
bays follow until 
Admiralty Penin- 
sula (75° N. lat.) 
is reached ; of 
these the chief are Krestovaya and Mashigin. 
on, Nordenskjéld’s Bay is worthy of notice. 
Orography and Geology.—The interior of Novaya Zemlya 
is almost unknown ; still, the broad features of its structure 
can be inferred from data obtained at various points on the 
coast. Two orographical regions must be’ distinguished. 
The first of these, south of lat. 72^, appearing as a continua- 
tion of the Pay-Kho mountains, is a plateau of moderate 
height, with several low parallel ridges (2000 feet) running 
north-west, and separated by level valleys dotted with 
numerous lakes. It consists of gneisses and clay-slates, 
with layers of augitic porphyry (north of Kostin Shar), and 
thiek beds of Silurian and perhaps Devonian limestones, 
continued on Vaigatch Island, where they are partially 
covered with Carboniferous deposits. On the north-west 
it terminates in the low plateau (300 to 400 feet) of Goose 
Land. The middle and northern parts of Novaya Zemlya, 
on the other hand, form an alpine region with isolated 
peaks and a complicated system of spurs and deep valleys, 
extending even under the sca. Instead of being, as it 
has been frequently described, a single chain running in 
the main direction of the island closer to its western coast, 
it appears to be rather a system of shorter chains running 
due north-east, and disposed in échelons displaced east- 
wards as they advance towards the north. They terminate 
seawards in several promontories having the same direc- 
tion ; but the difference of the geological structure on the 
two sides of the Matotchkin Shar would suggest that it is 
rather a combination of two longitudinal valleys connected 
by a transverse cleft than one transverse valley. The 
highest parts of the alpine region (the Mitusheff Kameii, 
3200 feet; Wilczek, 3900 feet; and other peaks to the 
west rising perhaps to 4000 and 4650 feet) are in the 
neighbourhood of this channel; south of the eastern en- 


English Miles e 


Map of Nova Zembla. 


Farther 


N ORIDE WC L A 


trance is a peak about 5000 feet in height. Farther north 
the region sinks much lower, while that part of northern 
Novaya Zemlya which bends eastward seems to consist of 
a more massive swelling of land, covered with an immense 
ice-sheet descending north and south to the sea-coast. "Phe 
whole of the alpine region is covered with fields of snow 
descending in broad strips along the slopes of the isolated 
peaks, and feeding glaciers in the deeper valleys. 

The geological structure of the central region is of the 
most varied description. The primary rocks which appear 
at Mitusheff Kamefi are overlaid with thick beds of quartz- 
ites and clay-slates containing sulphite of iron, with sub- 
ordinate layers of tale or mica slate, and thinner beds of 
fossiliferous limestone, Silurian or Devonian. More recent 
clay-slates and marls belonging to the middle Jurassic occur 
in the western coast-region about Matotchkin Shar. About 
74° N. lat. the crags of the eastern coast are composed of 
grey sandstone, while in 76° Barents’s Islands, and possibly 
a much greater part of the northern coast, show Carboni- 
ferous strata. Traces of Eocene deposits, produced under 
a warmer climate, which are so widely developed in other 
parts of the polar basin, have not yet been discovered on 
Novaya Zemlya. During the Glacial period its glaciers 
were much larger than at present, whilst during a later 
portion of the Quaternary period (to judge by the marine 
fossils found as high as 300 feet above the sea) Novaya 
Zemlya, like the whole of the arctic coast of Russia, was 
submerged for several hundred feet. At present it appears 
to partake of the movement of upheaval common to the 
whole of northern Russia. 


Climate.—Though milder than that of north-eastern Siberia, the 
climate of Novaya Zemlya is colder even than that of Spitzbergen. 
The average temperature about the Matotchkin Shar has been found 
from three years’ observations to be 17° Fahr., and it decreases 
towards the south, being only 14*:9 at Kamenka (70° 35’ N.). At 
Shallow Bay, in 73° 55’, it has been found to be 19°°6. In the 
middle parts of the western coast the average temperature of the 
winter is — 4°; that of the summer at Matotchkin Shar is 36°°5, — 
that is, lower than at Boothia Felix, or Melville Island. On the 
western coast also warm west winds bring considerable moisture, 
which is condensed by the mountains, and thus a cloudy sky inter- 
cepts the already scanty sunlight. On the eastern coast the summer 
temperature is less still, the average for the year being probably 2° 
Fahr. lower than that of corresponding latitudes of the western 
coast. The coasts of Novaya Zemlya are less icebound than might 
be supposed owing to the influence of a warm eurrent which flows 
along the coast on the north-west, and which may be considered 
as a continuation of the Gulf Stream. There are years in which 
the island can be cireumnavigated without difficulty. The southern 
shores, besides experiencing the cold influence of the Kara Sea, are 
washed by a cold current which issues from Kara Strait and flows 
northwards along the south-western coast. 

Flora.—Grass does not grow to any extent except in Goose Land, 
where the soil is covered with finer débris. Elsewhere even the 
leaved lichens are precarious, though the leather lichens flourish, 
especially the Vermicaria geographia. Of Phanerogams, only the 
Dryas octopetala covers small areas of the débris, and is interspersed 
with isolated Cochlearia, Stercocaulon paschale, and Papaver nudi- 
caule. Silene acaulis, Saxifraga oppositifolia, Arenaria rubella, 
five or six species of Draba, as well as the Dryas octopetala and 
Myosotis, are found where the débris permits. Where a layer of 
thinner clay has been deposited in sheltered places, the surface is 
covered with Platypetalum purpurascens, Saxifragæ, and Draba 
alpina ; and a carpet of mosses allows the Salix polaris to develop 
its two dwarf leaflets and its catkins. Wherea thin sheet of humus, 
fertilized by lemmings, has accumulated in the course of ages, the 
Rhodiola rosea, the Erigon uniflorum, a Ranunculus nivalis, or an 
Oxyria reniformis make their appearance, with here and there a 
Vaecintum (which, however, never flowers). Even where a carpet 
of plants has developed under specially favourable cireumstances, 
they do not dare raise their stems more than a few inches, and 
their brilliant flowers spring direct from the soil, concealing the 
developed leaflets, whilst their horizontally-spread roots grow out 
of proportion ; only the Salix lanata rises to 7 or 8 inches, send- 
ing out roots 1 inch thick and 10.to 12 feet long. One hardly 
understands how these plants propagate; vegetation seems to be 
maintained, at least partially, by seeds brought by birds or by 
currents. All this, of course, applies only to the better-known 
neighbourhoods of Matotehkin and Kostin Straits; north of 74° N. 


605 


but very few species have been found at all (Saxifraga oppositi- 
Jola, l'apaver nudicaule, Draba alpina, and Oxyria digyna). In 
ali, the phanerogamie flora of Novaya Zemlya and Vaigatch now 
numbers 185 species, of which 30 have not yet been found on tho 
main island, but may yet be discovered in its southern part. Of the 
total, 131 are Dicotyledons. As to the much-discussed genetie 
counexions of the Novaya Zemlya flora, it appears, according to 
M. Kjellmann's researches, that it belongs to the Asiatic arctic 
region rather than to the European. Eleven species are what 
Hooker and Grisebach regard as old glacial, 56 are purely alpine, 
and 6 have been found in other alpine regions of Europe; 36 
non-alpine species belong to the flora of middle Europe, 41 to tlie 
Scandinavian flora, and only 16 to that of arctic Russia, whilst 29 
have not been found in Europe at all. Altogether, 156 species are 
European (132 from arctic Europe), and 177 Asiatic (164 from 
arctic Asia), whilst 11 are wanting in both arctic Europe and Asia. 

Fauna.—The desolate interior of Novaya Zemlya shows hardly 
a trace of animal life, save perchance a solitary vagrant bird, a 
few lemmings, an iee-fox, a brown or white bear, and at times 
immigrant reindeer. Even insects are few ; the very mosquitoes of 
the tundras are wanting, and only a solitary bee flics among the 
scanty flowers. The sea-coast, however, is occupied by countless 
numbers of birds, which come from the south for the breeding season, 
and at certain parts of the sea-coast the rocks are covered with 
millions of Uria troile, and the air is resonant with their cries, while 
numberless flocks of ducks, geese, and swans swarm every summer 
on the valleys and lakes of the southern part of the island. 
Whales, walruses, seals, and dolphins are still abundant. Only 
two species of fish are of any importance,—the goltzy (Salmo 
alpinus) in the western rivers, and the omu? (Salmo omul) in the 
eastern. 

The following is a list of the land mammals (some of them not 
satisfactorily determined) :— Ursus arctos and maritimus, Rangifer 
tarandus (Pallas), Vulpes vulgaris and lagopus, Canis lupus, Cuni- 
culus torquatus (Pallas), perhaps Mus grenlandica, or Myodes 
obensis. The birds are :—Stryx nictea, Falco buteo, Tringa maritima, 
Pleetrophanes nivalis, Otocorys alpestris, and Strepsilas collaris, all 
endemie; many species of ducks, Harelda glacialis being the most 
common, Somateria spectabilis and mollissima in company with 
the Cephus Mandtii ; several species of gecse and swans (Cygnus 
musicus included) ; as also Larus glaucus, Uria troile, U. bruen- 
nichii, and Alca ptetorhina, The marine mammals are :—the 
walrus, Odobenus rosmarus ; seals, Phoca vitulina, P. leporina, P. 
grentandica (0. Müller) in the Kara Sea, P. barbata (2); and dolphins, 
Delphinus Orca and D. delphis (1). 

The numbers of sea mammals in the sea around Novaya Zemlya 
and the vast quantities of birds attracted Russian hunters as 
soon as they became acquainted with the northern Ural, and even 
in the 16th century they had extended their huts (stanovishtcha) 
to the extreme north of the island. Many of them wintered for 
several consecutive years on Novaya Zenilya without suflering great 
losses from seurvy ; but no inhabitants have ever tried to establish 
themselves permanently on the island. The hunters were very 
often extremely successful ; but the industry has always been sub- 
ject to great vicissitudes. During the last twenty-five years the 
Archangel and Kola hunters have but rarely visited Novaya Zemlya ; 
on the other hand, both it and the Kara Sea are now more and 
more visited by Norwegians. A few Samoyede families, recently 
settled by the Russian Government at Karmakuly, have remained 
there for several consecutive years, living chiefly by hunting the 
reindcer which abound on the eastern coast, and of which two 
varieties are distinguished, one like that of Spitzbergen. 

History. —Novaya Zemlya seems to have been known to Nov- 
gorod hunters in the 11th century ; but its geographical discovery 
was four centuries later, at the time of the great movement for 
the discovery of the north-eastern passage. In 1553 Sir Hugh 
Willoughby sighted what was probably Goose Land; Chancellor 
penetrated into the White Sea. In 1556 Burrough reached the 
southern extremity of the island (the first western European to do so). 
William Barents touched the island (1594) at Sukhoi Nos (73° 46^ 
and followed the coast northward to the Orange Islands and south- 
ward to the Kostin Shar. Rumours of silver ore having been 
found induced the Russian Government to send out expeditions 
to the island during the second half of the 18th century. Yushkoff 
visited it in 1757; and in 1760 Savva Loshkin cruised along all 
the eastern coast, spent two winters there, and in the next year, 
after having reached Cape Begehrte (Begheerte), returned along the 
western coast, thus accomplishing the first cireumnavigation ; but 
the valuable records of his voyage in Russian archives have been 
lost. In 1768 Rozniysloff reached Goose Land and penetrated into 
the Kara Sea by the Matotchkin Shar, where he spent the winter ; 
in the following ycar be pursued the exploration of the Kara Sea, 
but was compelled to return and abandon his ship. T'ospeioff 
investigated the alleged discovery of silver at Silver Day in 1806. 
The first real scientific information about the island is due to 
the expeditions of Count Lütke in 1821, 1822, 1823, and 1824. 
Nearly the whole of the western coast as far as Cape Nassau, as well 
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as the Matotehkin channel, was visited and mapped during these 
expeditions, and abundance of most valuable scientific information 
obtained. In 1832 Pakhtusoff mapped the eastern coast as far as 
Matotchkin Shar; and i» 1835 Pakhtusoff and Tsivolka mapped 
the coast as far as 74° 24’. ‘The next expedition was that of Karl 
Baer in 1838, whose matchless descriptions still are the most 
valuable of all our sources of information about this region. 

A new era of scientific exploration of Novaya Zemlya and of 
the neighbouring seas begins in 1868. The measurements of 
temperature made in that year by Bessels and by Dufferin between 
Bear Island and Novaya Zemlya, and partly those made by Yar- 
jinsky in his dredgings off the Murman coast, established the 
existence of a warm current crossing Barents's Sea, and led to the 
publication of Petermann’s remarkable treatise on the Gulf Stream. 
The existence of the warm current was further confirmed by the 
measurements of Yarjinsky in 1869, by Maydell and Middendortf 
in 1871, and by the more recent and closer investigations of And- 
reeff in 1880-82. On the other side, since 1868 the Norwegian 
sea-hunters, availing themselves of the suggestions of Mohn, 
Nordenskjéld, and Petermann, have brought in most valuable 
geographical information. In 1870 Johannesen penetrated as far 
east as 79° E. long., in 76° 13’ N. lat., and afterwards accomplished 
the second circumnavigation of Novaya Zemlya. The measure- 
ments of Johannesen, Ulve, Mack, Torkildsen, Qvale, and Nedrevaag 
enabled the first map of the Kara Sea worthy of the name, as also of 
northern Novaya Zemlya, to be drawn up. These and subsequent 
explorations led the way for Nordenskjéld’s famons voyages (see 
Portar Recions). Two recent undertakings must be mentioned, 
however,—the establishment of a permanent station on Novaya 
Zemlya, the wintering at Karmakuly of Lieutenant Tyaghin, and 
the crossing of the island in 1878 by M. Grinevetskiy from Karma- 
kuly to the eastern coast ; and the last Dutch expedition of the 
“ Dijmphna,” which, along with the steamer ‘‘ Varna,” wintered 
in the kara Sca. (P. A. K.) 

NOVEL. See RoMANCE. 

NOVELLO, VixcEwT (1781-1861), an artist whose 
efforts to diffuse an increased taste for classical music in 
England fifty years ago have been crowned with perma- 
nent success, was born in London 6th September 1781. 
He was organist at different times of the Sardinian, 
Spanish, and Portuguese chapels, and of St Mary’s chapel, 
Moorfields. He was an original member of the Phil- 
harmonie Society, of the Classical Harmonists, and of the 
Choral Harmonists. He composed an immense quantity 
of sacred music, much of which is still deservedly popular ; 
but his great work lay in the introduction to England of 
unknown compositions by the great masters. The Masses 
of Haydn and Mozart were absolutely unknown in England 
until he edited them, as were also the works of Palestrina, 
the treasures of the Fitzwilliam Museum, and innumerable 
great compositions now well known to every one. To his 
zealis due the store of sacred music published, first by 
his son, and then by Novello, Ewer, and Co. ; and it is 
not too much to say that benefit is still derived from 
the impulse given to English taste by these publications. 
Novello died at Nice on 9th August 1861. 

NOVEMBER (or Novembris, sc. mensis, from novem), 
the ninth month of the old Roman year, which began with 
March. By the Julian arrangement, according to which 
the year began with Ist January, November, while retain- 
ing its old name, became the eleventh month and had 
thirty days assigned to it. The 11th of November was 
held to mark the beginning of winter (hiemis initium); the 
sacred banquet called “epulum Jovis" took place on the 
13th. The principal November festivals in the calendar 
of the Roman Church are :—All Saints’ Day on the Ist, 
All Souls’ on the 2d, St Martin's on the 11th, the Presenta- 
tion of the Virgin on the 21st, St Cecilia's on the 22d, St 
Catherine's on the 25th, and St Andrew's on the 30th. 
St Hubert is commemorated on the 3d. In the English 
calendar All Saints’ and St Andrew’s are the only feasts 
retained, and the * Papists’ Conspiracy,” for which a par- 
ticular service is appointed, is commemorated on the 5th. 
The eve of St Andrew's is a fast. The Anglo-Saxon name 
of November was Blotmonath (blood month), the latter 
name probably alluding to the custom of slaughtering 
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cattle about Martinmas for winter consumption. In the 
calendar of the first French republic November reappeared 
partly as Brumaire and partly as Frinaire. 

NOVERRE, Jean Georcrs (1727-1810), an artist to 
whom the action and music of the modern ballet may 
almost be said to owe their existence, was born m Paris 
29th April 1727. He first performed at Fontainebleau in 
1743, and in 1747 composed his first ballet for the 
Opéra Comique. In 1755 he was invited by Garrick to 
London, where he remained two years. Between 1758 
and 1760 he produced several ballets at Lyons, and pub- 
lished his Lettres sur la Danse et les Ballets, He was next 
engaged by the duke of Wiirtemberg, and afterwards by 
the empress Maria Theresa, for whom he wrote many 
celebrated works at Vienna. In 1775 he was appointed 
Maitre des Ballets at the Académie ; this post he retained 
until the Revolution reduced him to poverty, which he en- 
dured with dignity until his death, at St Germain, in 1810. 


Noverre's life-work consisted in the reduction of the ballet to an 
artistic and consistent form by aid of intelligible pantomime, 
a pores action, correct costume, and, above all, music well 
adapted to the sentiment and situations of the drama ; and it is to 
his efforts in these several directions that the modern ballet owes 
the high esteem in which it has so long been held in Paris and 
elsewhere. 


NOVGOROD, a government of north-western Russia, 
bounded on the W. and N. by St Petersburg and Olonetz, 
on the S.E. by Vologda, Yaroslavl, and Tver, and on the 
S.W. by Pskov, has an extreme length from south-west to 
north-east of 400.miles, and an area of 47,240 square 
miles. Its southern part is occupied by the Valdai or 
Alaun plateau, which has the highest elevations of middle 
Russia (800 to 1000 feet), and contains the sources of all 
the great rivers of the country. It is deeply furrowed by 
valleys with abrupt slopes, which give it the aspect of a 
highland region, and descends rapidly towards the valley 
of Lake Ilmen in the west, which is only 107 feet above 
the sea-level. The north-eastern part of the government 
belongs to the lake district of north-western Russia. This 
tract, gently sloping towards Lakes Ladoga and Onega in 
the north, is covered with innumerable sheets of water, of 
which Byelo-ozero (White Lake) and Vozhe are the largest, 
while more than 3000 smaller ones are figured on the maps. 
Immense marshes, relics of former lakes, covered with thin 
forests of birch and elm, oecupy the flat depressions and 
cover more than one-sixth of the government; several 
of them have an area of from 300 to 450 square miles. 
In summer they are quite impassable; they admit of 
being crossed only when frozen. ix centuries ago they 
were even less accessible, and were perhaps the best 
protection Novgorod possessed against its enemies; but 
the slow upheaval of north-western Russia, going on at a 
rate of three or more feet per century, powerfully contri- 
buted towards the drainage of the country, as the rivers 
more deeply excavated their gently-sloping beds. Of 
recent years artificial drainage has been carried out on a 
large scale. The forests still occupy more than two-thirds 
of the government. 

Geologically, Novgorod exhibits in the west vast beds 
of Devonian limestones and sandstones; these are else- 
where overlaid with Carboniferous limestone, dolomite, 
sandstones, and marls. The Devonian gives rise to salt- 
springs, especially at Staraya Russa, and contains iron-ores, 
while the later formation has coal strata of inferior quality. 
The whole is covered with a thick sheet of boulder-clay, 
very often arranged in ridges or &sar, the bottom moraine 
of the north European ice-sheet of the Glacial period. 
Numerous remains of the neolithic stone age are found, 
especially around the deposits of extinct lakes. The 
numerous rivers of Novgorod are distributed between the 
Arctic Ocean, Baltic Sea, and Caspian Sea basins; the last 


NOVG 


two basins are further connected by the Mariinsk, Tikhvin, 
and Vyshnii-Volochok canals, while the Alexander-von- 
Wiirtemberg canal connects the tributaries of the White 
Sea with those of the Baltic. The chief river is the 
Volkhoff, which flows from Lake Ilmen into Lake Ladoga. 
Other navigable rivers are the Syas, also flowing into 
Lake Ladoga, and the Sheksna and the Mologa, tributaries 
of the Volga. A brisk traffic is steadily carried by the Nov- 
gorod rivers, as all boats from the Volga to St Petersburg 
pass through this government, while the goods embarked 
within the province itself amount to more than 7,000,000 
ewts., worth from 6,000,000 to 7,000,000 roubles. 

The climate is very harsh, the yearly average temperature at 
Novgorod being only 38°°8 Fahr. (14°°5 in January, 62°°5 in July). 
The severe climate, the marshy or stony soil, and the want of graz- 
ing-grounds render agriculture unprofitable ; though it is carried 
on everywhere, only rye, oats, barley, and some tobacco are raised, 
and this to so small an amonnt that nearly 1,000,000 quarters of 
grain have to be imported every year. Neither gardening nor the 
raising of cattle is very flourishing ; in 1877 there were only 212,000 
horses, 364,000 cattle, and 253,000 sheep. A number of petty 
trades are successfully carried on in the villages, all kinds of 
wooden wares being made and exported ; the preparation of timber, 
pitch, tar, and charcoal is general, and shipbuilding is widely diffused 
in several districts. The fisheries on the great lakes are valued at 
170,000 roubles annually, and, owing to the proximity of the 
capital, hunting is still profitable. But the greater number of the 
inhabitants are dependent on the river-boat traffic ; and nearly one- 
fourth of the able-bodied male population are driven in search of 
work to other parts of Russia. The Novgorod carpenters and masons 
still maintain their old-established renown. The industrial estab- 
lishments are few ; in 1879 they numbered 245 (steam flour-mills, 
distilleries, paper-mills, glass-works, and saw-mills), employing about 
4500 hands, and turned out an aggregate production worth 6,313,000 
roubles. "Trade, which is animated in several towns and at several 
points of the river-system, is chiefly in grain and timber, and in 
manufactures and grocery wares from St Petersburg. The fairs are 
numerous, and several of them (Kirilovsk monastery, Staraya Russa, 
and Tcherepovets) show considerable returns. The inhabitants are 
almost exclusively Great Russians, but they are distinguished by 
some historians from the Great Russians of the basin of the Oka, as 
showing some remote affinities with the Little Russiaus. "They be- 
long mostly to the Greek Church, but there are many Noncon- 
formists. Lutherans and Catholics number respectively 4000 and 
2000. Novgorod, apart from the usual schools and gymnasiums, 
is better provided with educational institutions than many other 
governments of Russia, and, through the successful efforts of its 
zemstvo, primary education is more widely diffused in the villages. 
The government is but thinly inhabited, the population (1,011,500 
in 1870) being only 1,090,000 in 1884. The chief towns of the 
eleven districts are :—Novgorod, Borovichi (10,000 inhabitants), 
Byelozersk (6000), Tcherepovets (3600), Demiansk (1500), Kiriloff 
(3200), Krestsy (3200), Staraya Russa (6000), Ustyuzhna (7000), and 
Valdai (3800). 


NOVGOROD, capital of the above government, is situ- 
ated 119 miles to the south of St Petersburg, on the low 
flat banks of the Volkhoff, some two miles below the point 
where it leaves Lake Ilmen. The present town is but a 
poor survival of the wealthy city of medieval times. It 
consists of a kremlin (old fortress) and of the city, which 
stands on both banks of the river, here connected by a hand- 
some bridge. The kremlin was much enlarged in 1044, 
and again in 1116. Its stone walls, originally palisades, 
were begun in 1302, and much extended and embellished 
in 1490. It is very spacious, and formerly a great number 
of churches and shops with wide squares stood within the 
enclosure. Tts valuable historical monuments include the 
cathedral of St Sophia, begun in 1045 by an architect from 
Constantinople to take the place of the original woeden 
structure (989), destroyed by fire in that year. Some 
changes were made in the walls in 1688 and 1692, and 
the windows were enlarged, but otherwise (notwithstanding 
several fires) the building remains unaltered. It contains 
many highly-prized relies. Another ancient building in 
the kremlin is Yaroslaff's Tower, in the square where the 
Novgorod vyetche (common council) met, and which still 
bears the name of “the court of Yaroslaff”; the tower was 
the gridnitsa or chancellery of the secretaries of the vyetche. 
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Several other remarkable monuments of Russian architect- 
ure still exist at Novgorod, such as the church of St 
Nicholas, erected in 1185, and churches of the 14th and 
15th centuries. Within the town itself there are four 
monasteries and convents; and the large number in the 
immediate neighbourhood shows the great extension the 
city formerly had. A monument to commemorate the 
thousandth anniversary of the foundation of the Russian 
state (the calling in of the Varangians by Novgorod in 
862) was erected in 1864. It consists of a large globe on 
a massive pedestal, surrounded by numerous statues com- 
memorating the leading events of Russian history. Another 
monument commemorates the campaign of 1812. On the 
whole, apart from its old churches and some portions of 
its walls, Novgorod has nothing to recall the leading part 
it has played in the history of Russia. Since the diversion 
from it of the great commercial highways of north-western 
Russia its commercial influence has been very limited. Its 
merchants still send timber, grain, and hay to St Peters- 
burg; but the total production of its manufacturing estab- 
lishments—paper-nills, flour-mills, saw-mills, glass-works, 
brick-works, match-works, and distilleries— does not reach 
1,000,000 roubles. A trunk railway, 45 miles long, con- 
nects the city with Tchudovo on the Moscow and St 
Petersburg Railway. The population is 17,500. 

The date at which the Slavonians on their northward advance 
first erected forts on the Volkhoff (where it leaves Lake Ilmen and 
where it flows into Lake Ladoga) is unknown. ‘That situated on a 
low terrace close by Lake Ilmen was soon abandoned, and Novgorod 
or ‘* New-town " arose on another which extended a mile lower on 
both banks of the river. "The older fort (Gorodische) still existed in 
the 13th century. It is certain that, even in the 9th century, the 
new city on the Volkhoff, whilst maintaining close relations with 
Kieff, already exercised a kind of supremacy over the other towns 
of the lake region, when its inhabitants in 862 invited the Varan- 
gians to the defence of the Russian towns of the north. Down to 
the end of the 10th century Novgorod was in some sort dependent 
on Kieff; yet it must have maintained its internal autonomy, for 
in 997 its inhabitants obtained from their own Prince Yaroslaff a 
charter which granted them self-government, a jurisdiction of their 
own, and the rule of their proper vyctehe. For five centuries this 
charter continued to be regarded as the chief written testimony of 
the independence of Novgorod, and was ever resorted to in the 
struggles with the princes. From the end of the 10th century the 
princes of Novgorod, chosen either from the sons of the great princes 
of Kieff (until 1136) or from some other branch of the family of Rurik, 
were always elected by the vyeteke, and swore to maintain the free 
institutions of the town; but they were only its military defenders. 
Their delegates were merely assessors in the courts which levied 
the fixed taxes meant to defray the maintenance of the military 
force raised by the prince. The vyetehe expelled the princes as soon 
as they provoked discontent. Their election was often a subject of 
dispute between the wealthier merchants and landowners and the 
poorer classes ; and Novgorod, which was dependent for its corn 
supply upon tlie land of Suzdal, was semetimes compelled to accept 
a prince from the Suzdal branch instead of from that of Kieff, which 
was more popular among the poorer classes. After 1270 the city 
often refused to have princes at all, and the elected mayor (posadnik) 
was the representative of the executive in its limited attributes. 
Novgorod in its transactions with other cities took the name of 
‘‘ Sovereign Great Novgorod” (Gospodin Velikit Novgorod). The 
supreme power and the supreme jurisdiction were in the hands of 
the vyetche, whose resolutions were carefully inscribed by its secre- 
taries (diaki). The city, which had a population of more than 
80,000, was divided into sections (kontsy), radiating from its centre, 
and corresponding to some exteut to the prevailing occupations of 
the inhabitants ; each constituted a distinct commune which enjoyed 
a large share of independence. The kontsy were subdivided into 
streets (wlitsy), which also corresponded to the prevailing occupa- 
tions of their inhabitants (artisans or merchants), and each of which 
was quite independent with regard to its own affairs, such as the 
election of priests, the maintenance of order, jurisdiction in inferior 
matters, trade, food supply, &c. A a 

Trade was carried on by corporations which embodied, not only 
the merchants proper or gosti, but also the poorer classes ; in fact, 
it was the chief source of income, and, owing to the existence of 
numerous trading corporations, everybody was enabled to participate 
in it more or less. orc owing to 1ts very advantageous posi- 
tion, made great advances in trade. By the Volkhoff and the Neva 
it had direct communication with the Hanseatic and Scandinavian 
cities. The Dnieper brought it into connexion with the Bosphorus, 
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and it was intermediary in the trade of Constantinople with northern 
Europe. The rich gifts offered by the corporations to the churches 
of Novgorod are a present testimony of the ancient wealth of the city. 

The Novgorod wkshuyniki (who often associated robbery with 
trade) at an early date penetrated to the shores of the White Sea, 
. hunted on Novaya Zemlya in the 11th century, colonized the basins 
of the northern Dwina, descended the Volga, and, as early as the 
14th century, extended their dominions over the ** Ugra,” beyond 
the Ural, into Siberia. The Zavolotchie, or the basin of the northern 
Dwina, was early colonized, and forts were erected to maintain the 
dominions, while two great colonies, Vyatka and Vologda, organized 
on the same republican principles as the metropolis, favoured the 
further colonization of north-eastern Russia. 

At the same time a number of flourishing minor towns (prigorody), 
such as Novyi Torg (Torzhok), Novaya Ladoga, Pskov, and many 
others, arose in the lake region. Pskov soon became quite inde- 
pendent of the metropolis, and had a history of its own ; the others 
enjoyed a large measure of independence, still figuring, however, as 
subordinate towns in all those circumstances which implied a com- 
mon action of the whole region. Several contemporary testimonies 
state the population of Novgorod in the 14th century to have 
reached 400,000, and add that fe pestilences of 1467, 1508, and 1533 
carried off no fewer than 134,000 persons. These figures, however, 
seem to relate rather to the Ilmen region; but it may be safely 
admitted that, before the visitations referred to, the city, with the 
suburbs, had a population of nearly 100,000. 

Throughout its history Novgorod has had to sustain many con- 
tests. Its struggle against the Suzdal region began as early as 
the 12th century. In the following century it had to contend with 
the Swedes and the Germans, who were animated not ont by the 
desire of territorial extension throughout the lake region but also 
by the spirit of religious proselytism. The advances of both were 
checked by the battles at Ladoga and Pskov in 1240 and 1242. 
Protected as it was by its marshes, Novgorod escaped the Mongol 
invasion, and was able to repel the attacks of the princes of Moscow 
by whom the Mongols were supported ; but it was compelled to pay 
a tribute, which soon became a tribute to Moscow (end of the 14th 
century). It also successfully resisted the attacks of Tver, and 
aided Moscow in its struggle against this powerful neighbour, but 
it soon itself experienced the power of the growing Moscow state. 
The first serious invasion of its independence, in 1832, was turned 
back only with the aid of the Lithuanians. But a severe blow was 
inflicted in 1456 by the Great Prince of Moscow, Vasilii Temnyi, 
who, taking advantage of the internal troubles of the city, and 
finding supporters among the Novgorod boyars, succeeded in im- 
posing a heavy tribute. Ivan HI. took possession of the Zavo- 
lotehie colonies and the Perm region, and began two bloody wars, 
during which Novgorod fought for its liberty under the leadership 
of Martha Posadnitsa. In 1475 Ivan III. entered Novgorod, abol- 
ished its charters, and carried away 1000 of the wealthier families, 
substituting for them families from Moseow ; the old free city now 
recognized his sovereignty. A century later Ivan IV. (the Terrible) 
abolished the last vestige of the independence of the city. Hav- 
ing learned of the existence of a party favourable to Lithuania, he 
took the field in 1570, and entered Novgorod (mueh weakened by 
the recent pestilences) without opposition. His followers seized 
nearly all the heads of monasteries and beat them to death with 
sticks. Ata given signal a general pillage began : the shops were 
destroyed, the merchandize thrown out, the wealthier of the mer- 
chants and clergy killed and thrown into the Volkhoff, whilst 
other plundering parties burned and pillaged all stores in the 
villages. No less than 15,000 men, women, and children were 
killed at Novgorod alone (60,000 according to some authorities). 
A famine ensued, and the district of Novgorod fell into utter 
destitution. Thousands of families were transported to Moscow, 
Nijni-Novgorod, and other towns of the principality of Moscow. 
In the beginning of the 17th century Novgorod was taken and held 
for seven years by the Swedes; and in the 18th century the founda- 
tion of St Petersburg ultimately destroyed its trade. Its position, 
however, on the water highway from the Volga to St Petersburg, 
and on the trunk road from Moscow to the capital, still gave it 
some commercial importance ; but even this was bosch to an end 
by the opening of the Vishera canal and the Nicholas Railway, which 
passes 45 miles to the east of Novgorod. (UE, Ao Xe), 


NOVI, or (to distinguish it from Novi di Modena, &c.) 
Novi LIGURE, a city of Italy, in the province of Alessan- 
dria (Piedmont), at the foot of the Apennines and on the 
edge of a fertile plain, about 20 miles south of the river 
Po. It is of importance mainly as the meeting-place of 
the railways from Alessandria, Genoa, and Piacenza, and is 
one of the leading seats of the silk industry in Italy. The 
ruins of its ancient castle, its collegiate church, the Piazza 
del Duomo with its central marble fountain, and some of 
the picturesque old palaces of the Genoese nobility are 
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the chief objects of interest, though the city also possesses 
its theatres, publie library, antiquarian museum, literary 
academy, &e. The population of the city was 9917 in 
1881; that of the commune 11,445 in 1861, and 13,783 
in 1881. 

Novi begins to appear as Corte Nova in tho 10th century, and in 
the Middle Agesit was a frequent object of dispute between Tortona, 
Milan, Pavia, and Genoa. In 1480 Nicolao Ghirardengo, a native 
of the town, set up his printing-press within its walls. In August 
1799 was fought the great battle of Novi, in which the French 
under Joubert were defeated by the Russians under Suwaroff, and in 
November of the same year there was a lesser conflict, in which the 
French proved victorious over the Austrians. 

NOVIBAZAR, NoviPAZAR, or YENIPAZAR (4e, New 
Market), on the Rashka, a tributary of the Ibar and 
subtributary of the Danube, is the chief town of a sanjak 
in the Turkish vilayet of Bosnia (formerly of Kossovo), 
which was occupied by Austria-Hungary in 1879 in 
accordance with the terms of the treaty of Berlin. Owing 
to the configuration of the country it is a point of great 
strategical importance, commanding the lines of communi- 
cation between Bosnia and Rumelia, and between Servia 
and Montenegro. The site was formerly occupied by the 
old Servian town of Hassia mentioned by Byzantine writers 
in the 9th century. In the neighbourhood is the old 
church of St Peter and St Paul, the metropolitan church 
of the bishopric of Rassia, in which Stephen Nemanya 
passed from the Roman to the Greek Church in 1143. 
According to Dr Blau, the sanjak had a male population 
of 83,983 in 1871, that of the town is estimated at from 
9000 to 12,000. 

NOVO-BAYAZET, or Novun BavazET, a town of 
trans-Caucasian Russia, at the head of a district (area 
2390 square miles, population 67,800) in the Erivan 
government, 60 miles east-north-east of Erivan, and about 
4 east of Goktchi Lake, lies 5870 feet above the sea on 
the rocky ravine of the Kavar-tchai. An Armenian village 
which had stood here from an early date was destroyed 
by Nadir Shah of Persia in 1736, and it was not till the 
Turkish war of 1828-29 that the site was again oceupied 
by Armenian refugees from the Turkish town of Bayazet 
or Bayazid. The name Novuii Bayazet was adopted at 
the organization of the Erivan government in 1850. From 
4518 in 1865 the population had inereased by 1873 to 5363, 
still mainly Armenians, There are seventeen villages in 
the district, each with more than 1000 inhabitants. 

NOVOGEORGIEVSK, a town, and a fortress of Russia. 
(1) The former, usually known under the name of Kriloff, 
in the government of Kherson, district of Alexandriya, 
stands at the junction of the Tyasmin with the Dnieper, 
9 miles to the north-west of the Krementchug railway 
station. Its fort was erected by the Poles in 1615 to 
protect the passage across the Dnieper, and to guard the 
steppe on the left bank of the river. The 10,500 inhabit- 
ants of Kriloff now carry on a lively trade in timber, 
grain, and cattle, and have a few flour-mills and candle- 
works. (2) NovoGEorGiIEvsk or MODLIN is a first-class 
fortress of Russia in Poland, at the junction of the Nareff 
with the Vistula, 19 miles to the north-west of Warsaw. 
It constitutes the right flank of the line of defenee of the 
Vistula against attack from the west, the centre of this 
line being at Warsaw, and the left flank at Ivangorod ; 
12,000 men are needed for its defence, and the fortifica- 
tions ean shelter from 48,000 to 50,000 men. The small 
town of Novoye Myesto, opposite the fortress, has 5500 
inhabitants. 

NOVOMOSKOVSK, a district town of Russia, in the 
government of Ekaterinoslaff, 19 miles to the north-east 
of the capital of the province. Including several villages 
which have been incorporated with it, it extends for nearly 
7 miles along the right bank of the Samara, a tributary 
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of the Dnieper. In the 17th century the site was occupied 
by several villages of the Zaporog Cossacks, which were 
known under the name of Samartchik, and derived their 
wealth from valuable fisheries. In 1687 Prince Golitzyn 
founded here the Ust-Samara fort, which was destroyed 
after the treaty of the Pruth ; it was rebuilt again in 1736, 
and the settlement of Novoselitsy established, which re- 
ceived a municipal constitution about the end of the last 
century. The very fertile surrounding country was rapidly 
colonized, and now has several villages each of more than 
5000 and one above 10,000 inhabitants. The population of 
Novomoskovsk, which numbers 11,000, is chiefly engaged 
in agricultural pursuits. Some are employed in tanneries, 
and there is also some trade in horses, cattle, tallow, 
skins, tar, and pitch. As many as 150,000 head of cattle 
change hands at the yearly fair. In the immediate neigh- 
bourhood is the Samarsko-Nikolaevskii monastery, which 
is visited by many pilgrims. 

NOVOTCHERKASSK, capital of the province of the 
Don Cossacks, is situated 737 miles south-south-east from 
Moscow, and 40 miles from the sea of Azoff. It was founded 
in 1805, when the inhabitants of the Tcherkassk stanitsa 
(now Old Tcherkassk) were compelled to leave their abodes 
on the banks of the Don on account of the frequent in- 
undations. They were settled on a hill, 300 feet above 
the low plain, at the junction of the Don with the Aksai, 
and-it was the intention of the authorities to create there, 
around the chief town of the Don Cossacks, a large agri- 
cultural colony ; but the want of drinking water proved a 
great obstacle, and it was decided to transfer Novotcher- 
kassk to another site, when Nicholas I., after a visit in 
1837, ordered that it should remain where it was. In 
1863 a water-supply was obtained by the construction of 
an aqueduct 18 miles long, with a steam-engine pumping 
325,000 gallons per day. In the following year the town 
was brought into railway communication with Voronesh 
and Rostoff, from which last it is 32 miles distant. It is 
finely situated, and an extensive view over the low prairies 
of the Don is obtained from the top of the hill. The 
town has a public garden, a theatre, a clubhouse, and is 
adorned by the palace and gardens of the ataman of the 
Cossacks, and bya monument to Platoff. The educational 
institutions include a gymnasium for boys, and another for 
girls, besides several lower schools. Since the introduction 
of a water-supply and the construction of a branch rail- 
way line to the Grushevskiya coal-mines, Novotcherkassk 
has been developing rapidly ; wide suburbs extend to the 
south-west, and the right bank of the Aksai is dotted 
with the villas of the Cossack officials. Manufactures, how- 
ever, make but slow progress ; there are only a few candle- 
works, brick-works, distilleries, tobacco-works, and manu- 
factories of champagne, with an aggregate production in 
1879 of 240,000 roubles (out of a total for all the province 
of 1,909,000 roubles). An active trade is carried on in 
corn, wine, and timber (exports), and manufactures and 
grocery wares (imports). There are two fairs of some 
local importance. The population of the town is 34,000. 

NOWGONG or Niogioy, a district in the chief-com- 
missionership of Assam, India, lying between 25° 45' and 
26° 40’ N. lat. and 92° and 93° 50’ E. long., is bounded 
on the N. by the Brahmaputra, separating it from Darrang, 
E. and S. by Síbságar and the Nágá and Khasi Hills. 
The district, which has an area of 3417 square miles, con- 
sists of a wide plain much overgrown with jungle and cane- 
brakes, intersected by numerous offshoots and tributaries 
of the Brahmaputra, and dotted with shallow marshes. It 
is estimated that about a hundred minor streams become 
navigable in the rainy season. The Mikir Hills cover an 
area of about 65 miles by 35 in the south of the district ; 
the highest peak is about 3500 feet: The slopes are very 
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steep, and are covered with dense forest. The Kámákhyá 
Hills area small range near the bank of the Brahmaputra, 
about 1500 feet high. On the summit of the highest peak 
is a celebrated temple of Kámákhyá, the local goddess of 
love, where three annual festivals are held, attended by 
crowds of pilgrims from all parts of the country. Only 
about one-ninth of the area of the district has been as yet 
brought under cultivation. Wild beasts of all kinds 
abound. 

The population in 1881 was 310,579, of whom about 12,000 were 
Mohammedans and the rest mainly aborigines or semi-Hinduized 
aborigines and Hindus in about equal proportions. The great bulk 
of the aborigines consists of the cognate tribes of Mikirs, Lalangs, 
and Cáeháris. The population of the town of Nowgong was only 
4200 in 1881. 

The staple erop is riee. Tea cultivation and manufacture are 
earried on by means of European eapital and under European 
supervision. The principal means of communication are afforded 
by the rivers. The chief road, that from Nowgong town to Gauháti 
in Kámrüp, runs for 44 miles through the district, but is un- 
bridged. The climate of Nowgong is extremely unhealthy. 

NOY, WirLIAM (1577-1634), attorney-general, was born, 
it is believed, on the family estate of Pendrea in Bur- 
yan, Cornwall, in 1577, his father belonging to a family 
whose pedigree is included in the visitation of Cornwall in 
1620. He matriculated at Exeter College, Oxford, 27th 
April 1593, and looked back upon his academical life with 
such affection that, twenty years later, when the privileges * 
of that institution were invaded by Lord Petre, he pleaded 
its cause gratuitously and successfully. His legal career 
began at Lincoln’s Inn, and throughout life he was a diligent 
student of the grounds and precedents on which English 
law is based. From 1603 until his death he was elected, 
with one exception, to each parliament, sitting invariably 
for a constituency of his native county. For several years 
his sympathies were in antagonism to the wishes of the 
court, so that his historical knowledge was freely laid at 
the service of the opposition. Every commission that was 
appointed numbered Noy among its members, and even 
those who were opposed to him in politics acknowledged 
his learning. A few years before his death he was drawn 
over to the side of the court, and in October 1631 he was 
created attorney-general, but was never knighted. It was 
through his advice that the impost of ship-money was 
levied, and popular feeling vented its rage against him for 
its disastrous revival. Noy had long been a martyr to 
disease of the stone, and his death occurred, under circum- 
stances of great agony, 9th August 1634; two days later 
he was buried at New Brentford church. Though he was 
of a reserved, almost morose disposition, and after his 
change of principles had little regard for the feelings of 
his old friends, many acts of kindness which he showed 
can be gleaned from the literature of his time. His prin- 
cipal works, On the grounds and maxims of the laws of this 
kingdom (1641) and The compleat lawyer (1661), went 
through many editions. Further particulars concerning 
him and his children may be found collected in Davies 
Gilbert’s Cornwall, iii. 143-60, and in the Bibliotheca Cor- 
nubiensis, vols. i. and iii. . à 

NOYON, a city of France, department of Oise, 67 miles 
north-north-east of Paris by the railway to Brussels, is 
built at the foot and on the slopes of a hill, and traversed 
by a small stream, the Verse, which joins the Oise a mile 
farther down. The old cathedral of Notre Dame, con- 
structed during the latter half of the 12th century, 1s à 
fine example of the mixture of Romanesque and Gothic 
architecture. In plan it is a Latin cross, with a total 
length from east to west of 343 feet, and from north to 
south of 66. The west front has a porch, added in the 
14th century, and two unfinished towers, their upper por- 
tions dating from the 13th century ; its decorations have 
been greatly mutilated. The nave (167 feet long and 66 
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broad) consists of eleven bays, including those of the west 
front, which, in the interior, forms a kind of transept. In 
the windows of the aisles, the arches of the triforium, and 
the windows of the clerestory the round type is main- 
tained; but double Pointed arches appear in the lower 
gallery ; and the vaults of the roof, originally six-ribbed, 
were rebuilt after the fire of 1293 in the prevailing Pointed 
style. Side chapels were added in the north aisle in the 
14th century and in the south aisle in the 15th and the 
16th, one of the latter (15th) is especially rich in decora- 
tions. The flying buttresses of the building are at present 
(1884) being restored in the style of the 12th century. 
From the north-west corner of the nave runs the western 
gallery of a fine cloister, erected in 1230; and next to the 
cloister is the chapter-house of the same date, with its 
entrance adorned with statues of the bishops and other 
sculpture. The bishops’ tombs within the cathedral were 
destroyed during the Revolution. The chapel of the 
bishops’ palace is an example of the Early Pointed style ; 
the second bishops’ palace is a brick and stone structure 
in the Renaissance style; the canons’ library was built of 
wood in the 15th century; and the town-house (Gothic and 
Renaissance) dates from 1485-1523. Among the town 
manuscripts is the Red Book or communal charter of Noyon. 
Remains of the Roman walls may be traced in the founda- 
tions of various houses. Noyon has a good trade, and 
contains large sugar-refineries, chemical-works, tanneries, 
and cotton-spinning mills. The population of the com- 
mune and that of the city were respectively 6268 and 
5236 in 1872, and 6252 and 5780 in 1881. 

Noyon, the ancient Noviomagus Veromanduorum, was Christian- 
ized by St Quentin at the close of the 3d century ; and in 531 St 
Medard, bishop of the district of Vermandois, transferred his see 
thither from St Quentin. The episcopate of St Eligius (640-648), the 
burial of Chilperic II., the coronation of Pippin the Short in 752, and 
on the same occasion the coronation of his infant son Carloman with 
the title of king of Noyon, the coronation of Charlemagne in 771, 
the plunder of the town by the Normans in 859 and 880, the ex- 
pulsion of the castellan by the inhabitants, and in 997 the recog- 
nition of the overlordship of the count of Flanders are the chief 
points in the history of Noyon down to the 10th century. In the 
llth the city, passing under the French crown, became one of the 
ecclesiastical peerages of the kingdom ; and at the beginning of the 
12th century it easily obtained a communal charter through the 
favour ofits bishops. The extent of the bishopric was considerably 
curtailed in 1135 by the breaking off of the diocese of Tournay. 
Noyon was ravaged by the English and the Burgundians during 
the Hundred Years’ War. In 1516 a truce was signed at Noyon by 
Francis J. and Charles V. The city was captured by the Spaniards 
in 1552, and afterwards by the Leaguers, who were expelled in 1594 
by Henry IV. It lost its bishopric in 1791, and is at present 
only the chief town of a canton in the arrondissement of Compiègne. 


Calvin was born at Noyon in 1509. 

See Le Vasseur, Annales de l'Église Cathédrale de Noyon, 1633; Lafons de 
Melicoeq, Rech. hist. sur Noyon, 1839; Barthélemy, Monogr. de l'Eglise Notre 
Dame de Noyon; Vitet, Mongr. de l Église de N. D. de Noyon, 1845; and Moet 
de la Forte Maison, Antiquités de Noyon (1845). 


See Plate NUBIA, a country of north-east Africa, bounded on 
and the N. by Egypt, on the S. by Abyssinia, Senaar, and 
Es i) ? Kordofan, and on the E. and W. by the Red Sea and the 
Libyan Desert respectively. It thus comprises the whole 
of the Nile valley, from Assuan (Oswán, Syene) near the 
first cataract southwards to Khartüm (Khartoum) at the 
confluence of the White and the Blue Niles, stretching in 
this direction for about 560 miles between 16° and 24° N. 
lat., and for nearly the same distance east and west between 
31° and 39° E.long. But Nubia has at no time formed 
a strictly political, ethnical, or even administrative expres- 
sion. Unless it can be identified with the Nob or Nub— 
that is, “ Gold "— region of the hieroglyphic records, the 
term was unknown to the ancients, by whom everything 
south of Egypt was vaguely called Ethiopia, the land of 
the dark races. It is first associated historically, not with 
any definite geographical region, but with the Nobatz, a 
negro people removed by Diocletian from the western oasis 
to the Nile valley above Egypt (Dodecaschcenus), whence 


the turbulent Blemmyes had recently been driven east- 
wards. From Nuba, the Arabie form of the name of this 
people, comes the modern Nubia, a term about the precise 
meaning of which no two writers are of accord. Locally 
it is restricted to a comparatively small district, the Wády 
al-Nuba, reaching from Sebi‘ along the Nile southwards 
to the north frontier of Dongola. Officially it finds no 
recognition as an administrative division of the khedive's 
possessions, the region commonly understood by Nubia, 
as above roughly defined, being completely absorbed for 
administrative purposes, partly in the government of 
Upper Egypt, but mainly in that of Egyptian or Eastern 
Südan (Soudan)! Within these two governments it com- 
prises the whole of the four mudíríehs (provinces) of Berber, 
Táká, Dongola (Donkola) and Suákin (more correctly 
Sawákin), besides parts of Massowah, Khartüm, and Esneh 
(Upper Egypt), with a total area of about 345,000 square 
miles, and a population vaguely estimated (1878, 1882) at 
from 1,000,000 to 1,500,000. 

But, apart from political and ethnical considerations, 
Nubia is physically a sufficiently intelligible expression. 
Merging westwards in the sands of the Libyan desert, and 
limited eastwards by the Red Sea, it comprises the whole 
of the rugged and mainly arid steppes and plateaus 
through which the united White and Blue Niles, after 
their junction at Khartum, force their way down to Upper 
Egypt. In this section, which may be regarded as the upper 
course of the Nile proper, there occurs a continuous series 
of slight falls and rapids, including all the historical “ six 
cataracts,” beginning a few miles below Khartüm (the 
sixth at J. Garri), and terminating at Phil», close to the 
Egyptian frontier. Between these extreme points the 
total fall in a distance of 1150 miles is about 760 feet 
(from 1160 feet above sea-level at Khartüm to 400 at 
Phil). Here the river describes two great bends, the 
first, from Khartüm to Merawi (Napata) below the fourth 
cataract, comprising the Bahiúda desert on the west, the 
second, thence to Egypt, comprising the Nubian desert on 
the east,—the two roughly corresponding to the conven- 
tional divisions of Upper and Lower Nubia respectively. 

Throughout the whole of this section the Nile receives 
no affluents on its left bank, and on its right one only, 
the Atbara, which joins it from Abyssinia just above AI- 
Meshérif (Berber), Hence all Nubia west of the Nile, 
and most of the region east of the Nile—that is, from the 
Atbara confluence to Egypt—are mainly arid wastes, rocky 
in the east, sandy in the west, relieved on both sides by 
some grassy steppe lands, and by a few small oases, Of 
the Nubian, which is sometimes called the Korosko, desert, 
and the northern section of which is named from its nomad 
Bishéri inhabitants, the prevailing features are bare or 
scrubby sandstone plains broken by moderately high rugged 
granite hills and ranges, such as the J. Jerfa, J. Elbe', J. 
Kawewad, and J. Shikr, and intersected in many places by 
numerous small *khórs" or wadies running in various 
directions across the plateau. The wells and oases occur- 
ring along these depressions afford the only means of com- 
munication across this region, as well as in the more sandy 
Bahiuda wilderness on the opposite side of the Nile. Thus 
are formed all the great caravan routes, of which the most 
important are—(1) from Derr and Korosko across the 
Ababdeh country by the Hurat wells southwards to Abu 
Hamid, 230 miles, shorter by about one-third than the 
long and difficult water journey between these two points; 
(2) from Ambukól to Khartüm, which describes an arc of 
200 miles to the southern curve enclosing the Bahiüda 
desert; (3) from Berber eastwards to the Red Sea at 
Suákin, 280 miles, diffieult, with little fodder and rare 


1 See Behm in Bevölkerung der Erde for July 1882. 
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wells, but of vital strategic and commercial importance as 
affording the most direct access from the coast to the in- 
terior, and the shortest highway from the Nile to Suákin, 
the only outport of Nubia; (4) a better but much longer 
route from Tokar below Suákin by the Khor Barka south- 
wards to Kassala on the Mareb, a tributary of the Atbara, 
and thence through the Shukurieh country westwards to 
Khartüm. This route, which has been recently explored 
by G. Casati,! traverses the province of Táká, the most 
fertile and productive region in the whole of Nubia. 
Táká, being well watered by the Atbara, Mareb, and other 
streams from Abyssinia, is a true African tropical land, 
covered in some places with dense forest, in others with 
extensive pastures and arable tracts. Hence this route 
has lately been proposed in preference to that from Suákin 
to Berber for the projected line of railway from the coast 
to the interior. 

Besides Táká the only other fertile and permanently 
inhabitable region is the valley of the Nile itself. But 
this valley, expanding above Khartüm into open alluvial 
plains, is in Nubia proper confined mainly to very narrow 
limits, with a mean breadth of scarcely more than half a 
mile (Burckhardt). 'The river is here almost everywhere 
hemmed in between granite and sandstone hills, which 
approach at some points to the very banks, at others run 
transversely to it, thus giving rise to the continuous wind- 
ings and rapids which characterize its course throughout 
Nubia. Nor does the Nile now flood its banks to the 
same extent as formerly in this region, as appears from the 
* nilometer ? discovered by Lepsius. - But it is a mistake 
to suppose, as is often stated, that no rising takes place. 

In Táká much humus and alluvial soil overlie the older 
crystalline beds and later sedimentary rocks. Elsewhere 
throughout Nubia these rocks are now mostly denuded, 
and consist mainly of new sandstones, with large masses 
of granite, porphyry, and trachyte cropping out in many 
places. The extensive syenite range on the Egyptian 
frontier is pierced for 80 miles by the Nile, and runs 
thence interspersed with sandstones eastwards to the Red 
Sea, where it forms the bold headland of Ras Benás, pro- 
jecting round the Gulf of Berenice. Westwards the same 
system develops the J. Kukur, beyond which it extends to 
about 25" E. long. in the direction of the Libyan desert. 
Higher up, at the second or “Great” cataract of Wády 
Halfá, the sandstone is broken through by huge masses 
of granite and diorite rising 500 feet above the river-bed. 
Still farther south sandstones also prevail throughout 
Dongola, where the Nile presents the aspect of a mountain 
stream rushing for 250 miles over rapids. At Batn-al- 
Hajar the granite hills attain an altitude of 2000 feet 
above the river, and in this district the sandstone mostly 
disappears under the eruptive basalts, trachytes, diorites, 
phonoliths, and large beds of shale. 

None of the porphyries appear to be metalliferous, and 
the only gold mines hitherto discovered are those in the 
east about Mount Elbe‘, which were worked by the ancient 
Egyptians, and even during medieval times, but which 
are now abandoned, although apparently not yet quite 
exhausted (Linant de Bellefonds). This auriferous district 
of Nob or Nub, which according to some authorities has 
given its name to the whole country, lies close to the Red 
Sea in 22° N., nearly opposite Jidda. The only other 
minerals of economic importance are salt and alum, occur- 
ring at various points on the plateaus. The granites 
and syenites afford magnificent building materials, largely 
utilized by the ancient Egyptians. 

The greater part of the land lies almost within the rain- 
less zone, for the tropical rains are now arrested about the 


1 Esploratore for August 1883, and Boll, Ital. Geogr. Soc., July 
1888, p. 538. 
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latitude of Khartám (Petherick), beyond which point very 
little moisture 1s precipitated in any part of the Nile basin. 
Hence the Nubian climate, while intensely hot (108° to 
114° Fahr. in the shade in May on the eastern plateau) is 
excessively dry and not unhealthy. The plague, formerly 
endemic in Egypt, never originates in Nubia ; nor does 
the cholera penetrate up the Nile valley beyond Wady 
Halfá. North of this point, however, the riverain parts 
are often rendered dangerous, especially to strangers, by the 
exhalations from the stagnant pools left after the subsi- 
dence of the Nile waters. It is noteworthy that here the 
right bank being periodically flooded is much more fertile 
than the left, although all the finest ruins lie on the left 
side. The contrast is probably due to the Libyan sands 
continually moving eastward and encroaching on the 
narrow arable zone along the great artery. 

Except in Taka, the natural flora is very poor, all the arable dis- 
tricts being required for the cultivation of useful plants. Amongst 
these the most important are the dóm palm, durra (Sorghum vulgare), 
of which several varieties have the stalk from 7 to 10 feet high, 
maize, dokhn (panieum), barley, lentils, tobacco, beans, and melons. 
Cotton and the vine flourish in several places, and the dates of 
Ibrym and Sokkot are much prized. The banks of the Nile are 
often fringed with the mimosa ; senna abounds in moist, the tama- 
rind in sandy places; several varieties of gum trees occur in the 
south, and symka is common, its seed yielding oil, its leaves good 
camel fodder. 

Wild animals are rare except in the Taka forests, where the 
elephant, lion, panther, rhinoceros, giraffe, hyzna, and wild boar are 
met with. The crocodile and hippopotamus infest all the streams ; 
many species of large and small snakes occur, but few are poisonous ; 
the stork, wild goose, partridge, ibis, are amongst the chief repre- 
sentatives of the local avifauna. There is a good breed of horses ; 
the camel and ass are used as mounts, the ox and buffalo (not 
numerous) as pack animals and in irrigation, of which there are 
two methods (as in Egypt), —the sakiya, worked by oxen and liable 
toa tax of £3, and the shaduf, a hand lever and bucket, rated at 
30s. (Petherick). 

The population being almost exclusively agricultural and pastoral, 
the industries are unimportant, and limited mainly to coarse cottons 
and woollens, pottery, and household utensils made of the date tree. 
The exports also are confined to senna, some grain, leeches, musk, 
and honey. But although the local traffic is small there is a very 
large transit trade, carried on chiefly by caravans between Central 
Africa and Egypt. In this way considerable quantities of ivory, 
gold dust, ostrich feathers, and slaves have froin the remotest times 
been bronght down from the interior through Nubia to the seaports 
on the Mediterranean and the Red Sea. Of late years the slave 
trade had been almost entirely suppressed. 

Few ethnological questions are beset with greater difficulties than 
those connected with the origin and affinities of the Nubian race ; 
and, althongh much light has recently been thrown on the subject 
by Lepsius in the learned introduction to his NAubische Grammatik, 
there are several points which still remain matter of conjecture. 
As an ethnical expression the term Nuba or Nubian itself has 
become equivocal. Rejected by the presumable descendants of 
Dioeletian’s Nobate, who now call themselves Berber, Barabiré, 
it has become synonymous in the Nile valley with ''slave," or 
* Negro slave." This is due to the large number of slaves drawn 
by the Arab dealers in recent times from the Nuba tribes of Kor- 
dofan, who appear to constitute the original stock of the race. On 
the other hand, the expression has never at any time been applied 
to all the inhabitants of the region we now call Nubia. At present 
this region is occupied by peoples of three distinct stocks—the com- 
paratively recent Semitie Arab intruders, mainly in Upper Nubia ; 
the Hamitic Ababdeh and Beja (Bisharin), everywhere between the 
Nile and the Red Sea ; and the Negro or Negroid Núbas (Barábira), 
in Lower Nubia, where they are now almost exclusively confined 
to the banks of the Nile, from Assuan southwards to Dongola. 

That these Nilotic Núbas are closely allied to those of Kordofan 
may now be regarded as placed beyond reasonable doubt. And, as 
the latter are admittedly of Negro stock and speech, it follows that 
the former also, hitherto affiliated by some to the Fulahs of west 
Sudan, by others to the Hamitic Beja, must henceforth be regarded 
as essentially a Negro people. But, whereas the Kordofan Nübas 
have preserved their racial purity, those of the Nile, while preserving 
their Negro speech intact, have in their new homes become physi- 
cally modified, mainly by the admisture first of Hamitic (Beja), 
then of Semitic (Arab), and even of European blood. Ethnologically 
the modern Nubians are therefore to be considered as a very mixed 
people, forming the transition between the three great Hamitic, 
Semitic, and Negro branches of the human family who converge in 
the Nile basin. Their ultimate affiliation to the last-named rather 
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than to either of the two others is determined partly by their 
physical appearance, which is still fundamentally of a Negro type, 
and partly by their language, which differs dialectically only from 
the Negro speech of the Kordofan Nübas. 

This conclusion, based on physical and linguistie grounds, is 
fully confirmed by what is known of the earliest. migrations and 
history of the Nilotie peoples. The first inhabitants of the region 
beyond Egypt appear to have been the Uaua, whose name occurs 
inan iuscription on a tomb at Memphis of the VIth Dynasty (about 
2500 B.c.), and again constantly in subsequent inseriptions down 
to the time of the Ptolemies, as the leading Negro race to the south 
of Syene. It thus appears that throughout the historic period 
down to the arrival of the Romans the Nile above Egypt was occu- 
pied by a Negro people. Egyptian monuments are found as far 
southas Mount Barkal (Napata), but no Egyptiansettlements beyond 
Syene. Hence these Uaua Negroes probably remained unaffected, 
or very slightly affected, by foreign elements until about the 3d 
century of our era, when their domain began to be encroached upon 
from the east by the Hamitie Dlemmyes, who have been clearly 
identified with the present Beja or Bishárín of the Nubian desert. 
It was owing to the incessant raids of these troublesome marauders 
that Diocletian withdrew the Roman garrisons above the cataracts, 
and ealled in the warlike Nobate to protect the Egyptian frontier 
from their attacks. These Negro Nobate, originally from Kordofan, 
as is now evident, had advanced to the Great Oasis of Khargeh in 
Upper Egypt, whence they passed into the Nile valley between the 
cataracts. Here they absorbed the older Uaua of kindred stock, 
and ultimately came to terms with the Dlemmyes. The two races 
even became intermingled, and, making common cause against the 
Romans, were defeated by Maximinus in 451 (Priseus) Thus were 
the Nilotie Nubas in the first instance affected by Hamitic elements. 

Then came the conversion (545) of this new Negroid race to 
Christianity, and the growth of the Nubian politieal power in the 
ug Nile basin. Silko, founder of the famous Christian kingdom 
of Dongola, so named from its capital, called himself king of the 
Nobads and of all Ethiopians, that is, of the Nilotic Nübas and 
lamitie Blemmyes. But the latter remaining pagan were soon 
after driven from the Nile valley eastwards to the kindred Mega- 
bares, Memnons, and other Hamitic nomads, who, with the Troglo- 
dytes, had from time immemorial held the whole steppe region 
between the Nile and the Red Sea from Axum to Egypt. Here 
their most collective name was Bugaite (Bovyaeral), as appears 
from the Axumite inscription, whenee the forms Buja, Beja, whieh 
oceur in the oldest Arab records, and by which they are still known. 

Soon after overrunning Egypt (639) the Arabs themselves pene- 
trated into Lower Nubia, where the two Jawabareh and Al- 
Gharbiya tribes became powerful, and amalgamated with the 
Nubas of that district. But their further progress was long 
arrestel by the Dongolawi kings, who even reduced them for a 
short time. At length, however, after flourishing for 700 years, 
this native Christian state was in the 14th century overthrown by 
the Arabs, aided by a detachment of Bosnians sent from Turkey by 
Sultan Selim (Burekhardt) These Bosnians (Kalaji, as they called 
themselves) also settled in the country and intermarried with the 
Arabs and Nubians, their descendants stil] holding sundry tracts 
between Assuan and Derr. Hence it is that the Nubians of this dis- 
trict, fairest of all the race, still claim Arab and Osmanli (Bosnian) 
descent. And thus were the Nilotic Nubas affected in the second 
instance by Semitic and European elements. 

Nevertheless the type remains essentially Negro, being character- 
ized by a very dark complexion, varying from a mahogany brown 
and deep bronze to an almost black shade, with tumid lips, large 
black animated eyes, dolichocephalous head (index Nos. 73, 72), 
hair often woolly or strongly frizzled, and seant beard worn under 
the chin like the figures of the fugitives (Uaua ?) in the battle- 
pieees seulptured on the walls of the Egyptian temples. At the 
same time, the nose is much larger and the zygomatie arches less 
prominent than in thefull-blood Negro. The features are at times 
almost quite regular, with a deeidedly Egyptian cast (Lepsius); 
and the Nilotic Nubians are on the whole a strong muscular 
people, essentially agricultural, more warlike and energetic than the 
Egyptians, whom they also greatly excel in moral qualities. Many 
find employment as artisans, small dealers, porters, and soldiers 
in Egypt, where they are usually noted for their honesty, and 
frank and cheerful temperament, Since the overthrow of the native 
Christian state all have become Mohammedans, but not of a fana- 
tical type. Although a native of Dongola, the present (1884) Mahdi 
has found his chief support, not amongst his countrymen, but 
amongst the more recently converted Kordofan Negroes and the 
nomad Arabs and Beja. Nor do they appear at any time to have 
displayed a love of letters, and it remains uncertain whether to the 
Nubians or to their Hamitie neighbours are to be attributed the 
numerous still undeciphered roek inscriptions occurring along the 
Nile valley from Phile to Khartim. On the other hand, the 
colossal ruins reaching as far south as Meroe date almost exclu- 
sively from the Egyptian period. 

The Nüba language itself does not appear to have ever been cul- 
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tivated, or even committed to writing until recently, although 

Eutychius of Alexandria (930) ineludes the ‘‘Nubi” among the 

six kinds of writing which he mentions in a somewhat doubtful 

passage as current amongst the Hamitie peoples. There is no pre- 
sent native literature, and most of the men speak Arabic as well as 
their mother tongue, which is very sonorous and expressive. Its 
distinetly Negro character is betrayed iu the complete absence of 
grammatical gender, in its primitive vowel-system and highly- 
developed process of consonantal assimilation, softening all harsh 
combinations, lastly, in the peculiar infix 7 inserted between the 

verbal root and the plural pronominal object, as in ai tokki-j-ir = I 

shake them. Asin Bantu, the verb presents a multiplicity of forms, 

including one present, three past and future tenses, with personal 
endings complete, passive, interrogative, conditional, elective, nega- 
tive, and other forms, cach with its proper participial iuflexions. 

In Lepsius's grammar the verbal paradigm fills altogether 110 pages. 

Of the Nilotie as distinguished from the Kordofan branch of the 
Nüba language there are three distinct dialeets current from Assuan 
along the N ile southwards to Meroe, as under :— 

I. NonruknN: Dialect of Bani Kenz or Alattokki, from the first 
cataract to Sebü' and Wady al-‘Arab, probably dating from 
the Diocletian period. 

II. CENTRAL: The Mahai or Marisi, from Korosko to Wady Halfá 
(second eataract) ^ Here the natives are called Saidokki, 
in contradistinction to the northern Mattokki. 

IIT. SOUTHERN: Dongolawi, throughout the province of Dongola 
from the second cataract to J. Déja near Meroe, on the 
northern frontier of the Arab district of Dár-Sháikíya 
(Sheghya). By the Mahasi people it is called Biderin 
Bannid, ‘‘ language of the poor,” or, collectively with the 
Kenz, Oshkirin Bannid, ‘‘ language of slaves.” 

The northern and southern varieties are closely related to cach 
other, differing considerably from the central, which shows more 
marked affinities with the Kordofan Nüba, possibly because the 
Saidokki people are later arrivals from Kordofan. 

Bibliography.—C. R. Lepsius, Nubische Grammatik, Berlin, 1880, and Briefe 
«us Aegypten, Aethiopien, &c., Berlin, 1852; Vivien de Saint Martin, Le Nord 
de l'Afrique dans l'antiquité, Paris, 1863; Linant de Bellefonds, L'Etb«ye, pays 
habité par les Arabes Bicharieh, Paris, 1868 ; J. Petherick, Egypt, the Soudan, and 
Central Africa, London, 1861; E. Rüppell, Reisen in Nubien, Kordofan, &c., 
Frankfort a. M., 1829; Caillaud, Voyage & Meroe, Paris, 1826; Reinisch, Die 
Nuba-Sprache, Vienna, 1879; Memoirs of the Société Khediviale de Géographie, 
Cairo, 1890-83 ; J. I. Burckhardt, Travels in Nubia, &c., London, 1819; G. Wad- 
dington and B. Hanbury, Journal of a visit to some parts of Ethiopia, London, 
1822; E. F. Gau, Nubische Denkmäler, Stuttgart, 1821; F. Werne, Feldzug von 
Senaar und Taka, &c., Stuttgart, 1851; G. Melly, Khartoun and the Niles 
London, 1$51. (A. H. K.) 


NUGEENAH. See NAGINA. 

NUGENT, RosEnT (d. 1788), who ultimately became 
Earl Nugent, was a native of Westmeath in Ireland, and 
a Roman Catholic, tersely described by Richard Glover as 
“a jovial and voluptuous Irishman who had left Popery 
for the Protestant religion, money, and widows.” His 
change of religion took place at a very early period in life ; 
the widow whom he married in 1736 was a daughter of 
Craggs, the postmaster-general, and a lady who had already 
been twice given in marriage. Her property comprised the 
borough of St Mawes in Cornwall, and Nugent naturally 
sat for that constituency from 1741 to 1754, after which 
date he represented Bristol until 1774, when he returned to 
his old love. At first he was numbered among the ad- 
herents of the little court of “only Fred,” but with his 
usual skill he made his peace with the ministry of George 
ILI. at the right moment. A speaker of great liveliness 
joined to good sense—Horace Walpole said that he seemed 
now and then on the precipice of absurdity, but that he 
kept clear of it—his support of the ministry was so useful 
that he became in 1767 Viscount Clare; and in 1776 Earl 
Nugent, both Irish peerages. He died 13th October 1788. 

Lord Nugent was the author of some poetical productions, several 
of which are preserved in the second volume of Dodsley's Collections. 
One of these pieces, an ode to William Pulteney, in which he com- 
bined a deseription of his own change of religion with compliments 
on Pulteney's attempts ‘‘to prop a nation's frame," was much ad- 
mired at the time, and fragments of itare still quoted. A hauneh 
of venison which Lord Clare sent to his fellow-countryman and 


fellow-poet Goldsmith gave rise to one of the most spirited poetic 
epistles in the language. 


NUISANCE, in English law, is either public or private. 
A public or common nuisance is defined by Mr Justice 
Stephen as “an act not warranted by law, or an omission 
to discharge a legal duty, which act or omission obstructs 
or causes inconvenience or damage to the public in the 
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exercise of rights common to all Her Majesty’s subjects ? 
(Digest of the Criminal Law, p. 120). A common nui- 
sance is punishable as a misdemeanour at common law, 
where no special provision is made by statute. In modern 
times many of the old common law nuisances have been 
the subject of legislation. For instance, under the Public 
Health Act, 1875, many nuisances are punishable by im- 
position of a penalty after summary conviction, and local 
authorities are empowered to take measures for their sup- 
pression, The same Act, 38 and 39 Vict. c. 55, in s. 16 
gives a definition of nuisances for the purposes of the Act. 
In some cases the common law and statutory remedy 
appear to be concurrent. It is no defence for a master 
or employer that a nuisance is caused by the acts of his 
servants, if such acts are within the scope of their employ- 
ment, even though such acts are done without his know- 
ledge and contrary to his orders. Noris it a defence that 
the nuisance has been in existence for a great length of 
time, for no lapse of time will legitimate a public nuisance. 
Examples of public nuisances are the obstruction of high- 
ways, bridges, and navigable rivers, the keeping of dis- 
orderly houses and gaming houses, and the carrying on of 
offensive trades. 

A private nuisance is an act or omission which causes 
inconvenience or damage to a private person, and is left to 
be redressed by action. Itis not easy to define what 
amount of infringement of the rights of property will give 
aright of action. There must be some sensible diminution 
of these rights affecting the value or convenience of the 
property. ‘The real question in all the cases is the 
question of fact, whether the annoyance is such as materially 
to interfere with the ordinary comfort of human existence ” 
(Lord Romilly in Crump v. Lambert, 1867). A private 
nuisance, differing in this respect from a public nuisance, 
may be legalized by uninterrupted use for twenty years. 
It used to be thought that, if a man knew there was a 
nuisance and went and lived near it, he could not recover, 
because, it was said, it is he that goes to the nuisance and 
not the nuisance to him. But such is not the law now. 
In such a case the newcomer has his civil remedy if the 
nuisance has not existed for twenty years, and of course 
his remedy at criminal law irrespective of time if the 
nuisance be public. j 

The remedy for a public nuisance is by information, indictment, 
summary procedure, or abatement. An information lies in cases 
of great public importance, such as the obstruction of a navigable 
river by piers. In some matters the law allows the party to take 
the remedy into his own hands and to ‘‘abate” the nuisance. 
Thus, if a gate be placed across a highway, any person lawfully 
using the highway may remove the obstruction, provided that no 
breach of the peace is caused thereby. The remedy for a private 
nuisaneé is by mandamus, injunction, action for damages, or abate- 
ment. An action lies in every case for a private nuisance ; it also 
lies where the nuisance is publie, provided that the plaintiff can 
prove that he has sustained some special injury. In such a case 
the civil is in addition to the criminal remedy. In abating a private 
nuisance, care must be taken not to do more damage than is neces- 
sary for the removal of the nuisance. 

In Scotland there is no recognized distinction between publie 
and private nuisances. The law as to what constitutes a nuisance 
is substantially the same as in England. A list of statutory nui- 
sances will be found in the Public Health (Scotland) Act, 1867, 
30 and 31 Vict. c. 101, s. 16. It resembles, but is not quite 
coincident with, the list in the English Public Health Act. The 
remedy for nuisance is by interdict or action. 

The American law on the subject is practically the same as the 
English law. 

NUKHA, a town of Russia in the Caucasian govern- 
ment of Elizabethpol (formerly of Baku), and previous to 
1819 the capital of the khanate of Sheki, lies 173 miles 
east-south-east of Tiflis, at the foot of the main chain of 
the Caucasus, the cupola of the church in the fortress 
being 2454 feet above the sea-level in 41° 12’ 18" N. lat. 
and 47° 12’ 7” E. long. The fortress is a four-cornered 


enclosure 3000 feet in circumference, erected by Hosein 
Khan in 1765, and contains the palace, built somewhat 
later in the original Persian style under the shadow of a 
splendid group of plane trees. The town contains four 
churches and thirty-one. mosques. Most of its 3000 
houses are built of mud and roofed with reed-thatch, which 
is well suited for the breeding of silkworms, but apt to 
catch fire. In 1861 the number of silk-winding establish- 
ments was fifty, one of them with hundreds of basins in 
the European style, and worked by steam ; but owing to the 
ravages of gattine the silk industry has greatly declined since 
1864. At that time the trade of the town amounted to 
from two to three million roubles. In connexion with the 
silkworm plantation of Tsar-Abat (more than a mile long 
by 1$ furlongs broad, and enclosed by a stone wall) there 
was a Government school of sericulture up to 1863. The 
population of Nukha was 22,618 in 1861, and 20,917 in 
1873 (mainly Tatars, but 3500 Armenians). Besides the 
town there were in the district (1442 square miles) twenty- 
one villages each with more than 1000 inhabitants. 

Nukha was a mere village up to the middle of the 18th century, 
when it was chosen by Hajji Tchelyabi, the founder of the khanate 
of Sheki, as his residence. The Russian occupation dates from 1807, 
though the annexation was not completed till 1819. 

NUMANTIA, a town in Hispania Tarraconensis, of 
great natural strength, is famous for the memorable siege 
by the Romans under Scipio Africanus the younger. The 
siege began in 134 B.c.; the city was defended with the 
utmost bravery and tenacity, but after enduring the last 
extreme of famine the Spaniards were forced to surrender 
at discretion in 133. The inhabitants were sold as slaves 
and the town levelled to the ground. The victor was 
honoured with the title Numantinus by his countrymen. 
The site of Numantia is to be sought at or near the 
modern village of Puente de Garray, about four miles to 
the north of the town of Soria (Old Castile). 

NUMA POMPILIUS, the second of the legendary 
kings of Rome, was a Sabine, a native of Cures; his father's 
name was Pompo and his wife was daughter of Tatius, the 
Sabine colleague of Romulus. His election, which was 
made by the Roman people and ratified by the senate, 
took place at the close of a year's interregnum, during 
which the sovereignty had been exercised by the members of 
the senate in rotation. He is represented as having been 
a quiet unambitious man (Tacita was his favourite muse) ; 
but even the ancients perceived the difficulty of making 
him a disciple of Pythagoras of Samos. His peaceful 
reign of forty-three years was marked by the creation of 
many of the most characteristic institutions of Rome ; 1t 
was he who set up the worship of the god Terminus, 
appointed the festival of Fides, built the temple of Janus, 
reorganized the calendar, fixed days of business and days 
of cessation therefrom, instituted the flamens of Mars and 
Quirinus, the virgins of Vesta, the salii, the fetiales, the 
pontifices; in a word, the city which had been founded 
by means of violence and arms he succeeded in “ founding 
anew upon principles of justice, law, and morality.” He 
derived his inspiration from Egeria or /Egeria, his spouse, 
whom he used to meet unattended in the grove of the 
Camenz, where a perennial spring gushed from a dark 
recess. He was above eighty when he died of a gentle 
decline. His daughter Pompilia, wife of the pontifex 
Numa Marcius, was the mother of Ancus Marcius. Livy 
(xl. 29) tells a curious story of the finding at the foot 
of the Janiculum in 181 B.c. of two stone chests, with 
inscriptions in Greek and Latin, one purporting to con- 
tain the body of Numa and the other his books. The first 
when opened was found to be empty, but the second con- 
tained fourteen books relating to philosophy and pontifical 
law, which, being perceived to have “a tendency to under- 
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mine the established system of religion," were forthwith 
publicly burned. 

NUMBERS, BooK or, See PENTATEUCH. 

NUMBERS, Partition or. This subject, created by 
Euler, though relating essentially to positive integer 
numbers, is scarcely regarded as a part of the Theory of 
Numbers. We consider in it a number as made up by the 
addition of other numbers: thus the partitions of the suc- 
cessive numbers 1, 2, 3, 4, 5, 6, &c., are as follows :— 

1; 

211; 

3, 21, 111; 

4, 31, 22, 211, 1111; 

5, 41, 32, 311, 221, 2111, 11111; 

6, 51, 42, 411, 33, 321, 3111, 222, 2211, 21111, 111111. 
These are formed each from the preceding ones; thus, to 
form the partitions of 6 we take first 6 ; secondly, 5 pre- 
fixed to each of the partitions of 1 (that is, 51); thirdly, 
4 prefixed to each of the partitions of 2 (that is, 42, 411); 
fourthly, 3 prefixed to cach of the partitions of 3 (that is, 
33, 321, 3111); fifthly, 2 prefixed, not to each of the 
partitions of 4, but only to those partitions which begin 
with a number not exceeding 2 (that is, 222, 2211, 21111); 
and lastly, 1 prefixed to all the partitions of 5 which begin 
with a number not exceeding 1 (that is, 111111); and so 
in other cases. 

The method gives all the partitions of a number, but 
we may consider different classes of partitions: the par- 
titions into a given number of parts, or into not more than 
a given number of parts; or the partitions into given 
parts, either with repetitions or without repetitions, &c. 
It is possible, for any particular class of partitions, to obtain 
methods more or less easy for the formation of the parti- 
tions either of a given number or of the successive numbers 
1, 2, 3, &c. And of course in any case, having obtained 
the partitions, we can count them and so obtain the number 
of partitions. 

Another method is by Arbogast’s rule of the last and 
the last but one; in fact, taking the value of a to be unity, 
and, understanding this letter in each term, the rule gives 
Grae, 0" DOE e Gi E 576 IUS aec. xuhich, ii bc, d, e, 
&c., denote 1, 2, 3, 4, &c., respectively, are the partitions 
of 1, 2, 3, 4, &c., respectively. 

An important notion is that of conjugate partitions. 
hu ee 
11 
and summing the columns instead of the lines, we obtain 
the conjugate partition 2211; evidently, starting from 
2211, the conjugate partition is 42. If we form all the 
partitions of 6 into not more than three parts, these 
are 6, 51, 42, 33, 411, 321, 222, 
and the con- , ; 
ius Ne f Bak 115921] 22222 r3 32133, 
where no part is greater than 3; and so in general we 
have the theorem, the number of partitions of » into not 
more than £ parts is equal to the number of partitions of 
n with no part greater than 4. 

We have for the number of partitions an analytical 
theory depending on generating functions; thus for the 
partitions of a number n with the parts 1, 2, 3, 4, 5, &c., 
without repetitions, writing down the product 

l4-2.1-22. 14-22. 1 21... , — 1E a2 233... LINE FL, 
it is clear that, if z", zB, zY,...are terms of the series 
x, x?, 39, . . for which «4- B 4- y 4- .. =n, then we have in 
the development of the product a term z^, and hence that 
in the term Vx" of the product the coefficient JV is equal 
to the number of partitions of » with the parts 1, 2, 3,.., 
without repetitions ; or say that the product is the gener- 
ating function (G. F.) for the number of such partitions. 
And so in other cases we obtain a generating function. 


Thus a partition of 6 is 42; writing this in the form 
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Thus for the function 
1 2 hu 
=e. 1.2... »=l+x+ 2x T. TONS PED 
observing that any factor 1/l1—2' is=1+2'+2"+..., 
we see that in the term Vx" the coefficient is equal to the 
number of partitions of 2, with the parts 1, 2, 3,.., with 


repetitions. 
Introducing another letter z, and considering the function 
larr. +z. ltz... ,—]1-Rz (ætt...) 4 Na" B... , 


we see that in the term Vx"2* of the development the co- 
efficient JV is equal to the number of partitions of n into & 
parts, with the parts 1, 2, 3, 4,..., without repetitions. 

And similarly, considering the function 

— Á — H— =l] +z (ætt...) +Marek+.. 
we see that in the term Vz"# of the development the co- 
efficient JV is equal to the number of partitions of 2 into 
k parts, with the parts 1, 2, 3, 4,..., with repetitions. 

We have such analytical formule as 


1 2t zu 
n————— O — a dE... 
l- gz. l-z. l-z.. ES TAE j 


which lead to theorems in the Partition of Numbers. A 
remarkable theorem is 
1-z.1-2s?.1-33.1-2*..-—1-az-—232- 25-427 -22—-35394..., 

where the only terms are those with an exponent 3(3n?-En), 
and for each such pair of terms the coefficient is (—)"1. 
The formula shows that except for numbers of the form 
4(3n?+n) the number of partitions without repetitions 
into an odd number of parts is equal to the number of 
partitions without repetitions into an even number of 
parts, whereas for the excepted numbers these numbers 
differ by unity. Thus for the number 11, which is not an 
excepted number, the two sets of partitions are 


11, 821, 731, 641, 632, 542 
10.1,09, 83, 74, 65, 45391, 
in each set 6. 
We have 
l1-2.142.14232.1-21.1439... =1; 
or, as this may be written, 
1 
142.1422.1421.1423... = ——, —-ldz-x4R x. ..., 


1-3 
showing that a number n can always be made up, and in 
one way only, with the parts 1, 2, 4, 8,... The product 
on the left-hand side may be taken to k terms only, thus 
if £— 4, we have 


1-236 
14-2.1422.142z*.1-235, EXT -lterz. a Fo; 
that is, any number from 1 to 15 can be made up, and in 
one way only, with the parts 1, 2, 4, 8; and similarly any 
number from 1 to 2* — 1 can be made up, and in one way 
only, with the parts 1, 2, 4,..2*-1, A like formula is 


1-23 1-2? l-z 1- zê! = 1-233 i 
z.l-z c.l-z2 a.1-a9 7.1-7  a9.1-zx' 
that is, 


27 4142.27 41423 27) tlt Ala 
—-x7 4x79, +140... 40% a, 
showing that any number from — 40 to+ 40 can be made 
up, and that in one way only, with the parts 1, 3, 9, 27 
taken positively or negatively; and so in general any 
number from — 3(3* — 1) to 2- 1(3* — 1) can be made up, 
and that in one way only, with the parts 1, 3, 9,.. 3*-1 
taken positively or negatively. (x 0.) 
NUMBERS, Turony or. The Theory of Numbers, or 
higher arithmetic, otherwise arithmology, is a subject 
which, originating with Euclid, has in modern times, in 
the hands of Legendre, Gauss, Lejeune-Dirichlet, Kummer, 
Kronecker, and-others, been developed into a most exten- 
sive and interesting branch of mathematics. We distin- 
guish between the ordinary (or say the simplex) theory 
and the various complex theories. 
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In the ordinary theory we have, in the first instance, 
positive integer numbers, the unit or unity 1, and the other 
numbers 2, 3, 4, 5, &c. We introduce the zero 0, which 
is a number sui generis, and the negative numbers — 1, 
—2, -3, —4, &c.,, and we have thus the more general 
notion of integer numbers, 0, +1, +2, +3, &c.; +1 and 
—] are units or unities. The sum of any two or more 
numbers is à number ; conversely, any number is a sum of 
two or more parts; but even when the parts are positive 
a number cannot be, in a determinate manner, represented 
as a sum of parts. The product of two or more numbers 
isa number ; but (disregarding the unities + 1, — 1, which 
may be introduced as factors at pleasure) it is not con- 
versely true that every number is a product of numbers. A 
number such as 2, 3, 5, 7, 11, &c., which is not a product 
of numbers, is said to be a prime number; and a number 
which is not prime is said to be composite. A number other 
than zero is thus either prime or composite ; and we have 
the theorem that every composite number is, in a deter- 
minate way, a product of prime factors. 

We have complex theories in which all the foregoing 
notions (integer, unity, zero, prime, composite) occur; 
that which first presented itself was the theory with the 
unit 7 (= —1); we have here complex numbers, a + bi, 
where a and b are in the before-mentioned (ordinary) sense 
positive or negative integers, not excluding zero; we have 
the zero 0, = 0 + Oi, and the four units 1,— 1, 4, — t. 
A number other than zero is here either prime or else 
composite ; for instance, 3, 7, 11, are prime numbers, and 
5, 2 (9 +i)(2 — 2), 9,2 3.3, 13, 2 (3 + 22) (3 — 24), are com- 
posite numbers (generally any positive real prime of the 
form 4n +3 is prime, but any positive real prime of the 
form 4n 4- 1 isa sum of two squares, and is thus composite). 
And disregarding unit factors we have, as in the ordinary 
theory, the theorem that every composite number is, in a 
determinate way, a product of prime factors. 

There is, in like manner, a complex theory involving 
the cube roots of unity—if « be an imaginary cube 
root of unity (42+a+1=0), then the integers of this 
theory are «-rb«a (a and b real positive or negative inte- 
gers, including zero)—a complex theory with the fifth 
roots of unity—if « be an imaginary fifth root of unity 
(at+a34+a24+a+1=0), then the integers of the theory 
are a+ba+ca?+da3 (a, b, c, d, real positive or negative 
integers, including zero); and so on for the roots of the 
orders 7, 11, 13, 17, 19. In all these theories, or at any 
rate for the orders 3, 5, 7 (see No. 37, post), we have the 
foregoing theorem: disregarding unit factors, a number 
other than zero is either prime or composite, and every 
composite number is, in a determinate way, a product of 
primé factors. But coming to the 23d roots of unity the 
theorem ceases to be true. Observe that it is a particular 
case of the theorem that, if V bea prime number, any integer 
power of JV has for factors only the lower powers of JV,— 
for instance, JV? = V.N2; there is no other decomposition 
N?=AB, Thisis obviously true in the ordinary theory, and 
it is true in the complex theories preceding those for the 3d, 
5th, and 7th roots of unity, and probably in those for the 
other roots preceding the 23d roots; but itis not true in the 
theory for the 23d roots of unity. We have, for instance, 47, 
a number not decomposable into factors, but 473, = AB, is a 
product of twonumbers each of the forma + ba +.. + ka?! (aa 
23d root). The theorem recovers its validity by the introduc- 
tion into the theory of Kummer's notion of an ideal number. 

The complex theories above referred to would be more 
accurately described as theories for the complex numbers 
involving the periods of the roots of unity: the units are 
the roots either of the equation #?~!4a?-?...+”2+1=0 

p 
(p a prime number) or of any equation « * +..+1=0 


615 


belonging to a factor of the function of the order p — 1 (in 
particular, this may be the quadric equation for the periods 
each of 4(p-— 1) roots); they are the theories which were 
first and have been most completely considered, and which 
led to the notion of an ideal number. But a yet higher 
generalization which has been made is to consider the 
complex théory, the units whereof are the roots of any 
given irreducible equation which has integer numbers for 
its coefficients. 

There is another complex theory the relation of which 
to the foregoing is not very obvious, viz, Galois's theory 
of the numbers composed with the imaginary roots of an 
irreducible congruence, /’(x)=0 (modulus a prime number 
p); the nature of this will be indicated in the sequel. 

In any theory, ordinary or complex, we have a first part, 
which has been termed (but the name seems hardly wide 
enough) the theory of congruences; a second part, the 
theory of homogeneous forms (this includes in particular 
the theory of the binary quadratic forms (a, b, c)(x, y?) ; 
and a third part, comprising those miscellaneous investiga- 
tions which do not come properly under either of the fore- 
going heads. 


Ordinary Theory, First Part. 


]. We are concerned with the integer numbers 0, +1, 
+2, +3, &c., or in the first place with the positive integer 
numbers 1, 2, 3, 4, 5, 6, &c. Some of these, 1, 2, 3, 5, 7, 
&c., are prime, others, 4, = 2?, 6, 22.3, &c., are composite ; 
and we have the fundamental theorem that a composite 
number is expressible, and that in one way only, as a pro- 
duct of prime factors, JV —a9UPcY... (a, b, c,.. primes 
other than 1; a, f, y, . . positive integers). 

Gauss makes the proof to depend on the following steps : 
(1) the product of two numbers each smaller than a given 
prime number is not divisible by this number ; (2) if neither 
of two numbers is divisible by a given prime number the 
product is not so divisible; (3) the like as regards three or 
more numbers ; (4) a composite number cannot be resolved 
into factors in more than one way. 

2. Proofs will in general be only indicated or be altogether 
omitted, but, as a specimen of the reasoning in regard to 
whole numbers, the proofs of these fundamental propositions 
are given at length. (1) Let p be the prime number, « à 
nuniber less than p, and if possible let there be a number 
b less than p, and such that ab is divisible by p; it is 
further assumed that b is the only number, or, if there is 
more than one, then that b is the least number having the 
property in question; b is greater than 1, for a being less 
than p is not divisible by p: Now p as a prime number 
is not divisible by b, but must lie between two consecutive 
multiples mb and (m 4-1) of b. Hence, ab being divisible 
by p, mab is also divisible by p; moreover, ap is divisible 
by p, and hence the difference of these numbers, = a(p — mb), 
must also be divisible by p, or, writing p — mb =U’, we have 
ab’ divisible by p, where b’ is less than 4; so that b is not the 
least number for which ab is divisible by p. (2) If a and b 
are neither of them divisible by p, then a divided by p leaves 
a remainder a which is less than p, say we have a — mp +4 ; 
and similarly b divided by p leaves a remainder B which 
is less than p, say we have b=np+ £; then 

ab — (mp 4- a(np 4- B), — (mup +na +m) p t aB, 
and aß is not divisible by p, therefore ab is not divisible 
by p. (3) The like proof applies to the product of three 
or more factors a, b, c... (4) Suppose that the number 
N, =a%Pcy ... (a, b, ¢,... prime numbers other than 
1), is decomposable in some other way into prime factors ; 
we can have no prime factor p, other than 4, be 
for no such number can divide a?08cY ...; and we 
must have each of the numbers a, b,c, ..., for if any one. 
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of them, suppose a, were wanting, the number JV would 
not be divisible by «. Hence the new decomposition 
if it exists must be a decomposition N= at VB 'cY .. 
and here, if any two corresponding indices, say a, a’, are 
different from each other, then one of them, suppose a’, is 
the greater, and we have V+ p*=b8cr ... = ar-a UP'cY . .. 
That is, we have the number JY-—p* expressed in two 
different ways as a product, the number a being a factor 
in the one case, but not a factor in the other case. Thus 
the two exponents eannot be unequal, that is, we must have 
a.— o/, and similarly we have B=’, y — y^, .. .; that is, there 
is only the original decomposition AN — a*ifcY . . . 

3. The only numbers divisible by a number V = atbBey , . 
are the numbers a”? cY'.., where each exponent a’ is 
equal to or greater than the corresponding exponent a. 
And conversely the only numbers which divide JV are those 
of the form a%b8'eY'..., where each index a’ is at most 
equal to the corresponding index « ; and in particular each 
or any of the indices «' may be =0. Again, the least 
common multiple of two numbers V= a9bBcY . . and 
N' 2a UB 'cY ... is av DP cY'..., where each index a” is 
equal to the largest of the corresponding indices a, a’ ;— 
observe that any one or more of the indices o, B, y,.., 
a’, B", y',.., may be =0, so that the theorem extends to the 
case where either of the numbers J, J’, has prime factors 
which are not factors of the other number. And so the 
greatest common measure of two numbers JV — a*0BcY .. 
and N =a" DP 'eY ,.. is a DP cv".., where each index a” 
is equal to the least of the corresponding indices « and a’. 

4. The divisors of JV —a?08cY.. are the several terms 
of the product (1+a..+a%(1+0..+b8)(1+e..+c%, 
where unity and the number JV itself are reckoned each of 
them as a divisor. Hence the number of divisors is 
=(4+1)(0+1)(y+1)..., and the sum of the divisors is 

(ae t1- 1y08*1— 1)(ev*1-1).. 
" (a — 1)(5 — 1)(c - 1).. i 


5. In V=a%bPeY .. the number of integers less than V 


and prime to it is $(Y), -x( - z) e - i) (1 - =) - 
To find the numbers in question write down the series of 
numbers 1, 2, 3, ... V; strike out all the numbers divisible 
by a, then those divisible by b, then those divisible by c.., 
and so on ; there will remain only the numbers prime to 
N. For actually finding the numbers we may of course 
in striking out those divisible by b disregard the numbers 
already struck out as divisible by a, and in striking out 
with respect to c disregard the numbers already struck out 
as divisible by « or b, and so on; but in order to count 
the remaining numbers it is more convenient to ignore the 
previous strikings out. Suppose, for a moment, there 
are only two prime factors a and b, then the number of 


terms struck out as divisible by «a Te and the 


number of terms struck out as divisible by b is; but 
then each term divisible by ab will have been twice struck 


out; the number of these is = i=, 


of the remaining terms is »(1 - itu) which is 
" 1 ] . ad b ab 

=] ( -i) ( = i). By treating in like manner the 

case of three or more prime factors a, b, ¢,.. we arrive 

at the general theorem. The formula gives $(1)=1 (viz., 


and thus the number 


N=1, there is no factor 1-2), and it is necessary to 
consider $(1) as being =1. The explanation is that $(JV) 


. = (gia 1 (gb -1).. 
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properly denotes the number of integers not greater than 
N and prime to it; so that in Y — 1 we have 1 an integer 
not greater than JY and prime to it; but in every other 
case the two definitions agree. 

6. If N, JV, are numbers prime to each other then 
d(VN)=¢(N)P(N’), and so also for any number 


of numbers having no common divisor; in particular 


PUDEN. J= HNHP). 5 Ha) e af (1 — 7), and 
the theorem is at once verified. We have /V— E9(JY), 
where the summation extends to all the divisors JV' of 
JV, unity and the number JV itself being included ; thus 
152 $(15) + &(5) + (3) + $(1), 2 8 - 4 - 24 1. 
. 7. The prime factor of the binomial function z*-1 is 
-O ', a rational and integral function 
of the degree (N); say this is called [x-1], and we 
have zN — 1 2 II [x N — 1], where the product extends to all 
the divisors JV' of JV, unity and the number JY included. 
For instance 

[x5 -1]- 
and we have 

(235 — 1) = [75 - 1] x? — 1] (2? - 1][2 — 1], 

=(8 -x .. -+l xix) ttet lie l)x- 1) 

8. Congruence to a given modulus. A number v is 
congruent to 0, to the modulus N, z = 0 (mod. N), 
when z is divisible by JV ; two numbers z, y are congruent 
to the modulus N, x=y (mod. JV), when their difference 
a — y divides by J, or, what is the same thing, if x-y=0 
(mod. JV). Observe that, if xy z 0 (mod. JV), and x be 
prime to N, then y=0 (mod. N). 

9. Residues to a given modulus. For a given modulus 
N we can always find, and that in an infinity of ways, à 
set of V numbers, say JV residues, such that every number 
whatever is, to the modulus JV, congruent to one and only 
one of these residues. For instance, the residues may be 
0, 1, 2, 3,... V — 1 (the residue of a given number is here 
simply the positive remainder of the number when divided 
by N); or, JV being odd, the system may be 

0, +1, £2, GG zov = 1), 


(25 —1)(x —1) 


CORNEA Dis Mi — 319 7.1.48. 24 a : 
a yt a qa —aiva-rz41l; 


and JY even, 
0, 1, £2,.. E4(N- 2), - 1. 

10. Prime residues to a given modulus. Considering 
only the numbers which are prime to a given modulus J, 
we have here a set of $(JV) numbers, say (N) prime 
residues, such that every number prime to JV is, to the 
modulus JY, congruent to one and only one of these prime 
residues. For instance the prime residues may be the 
numbers less than V and prime to it. In particular, if JV 
is a prime number p, then the residues may be the p- 1 
numbers, 1,2, 3,... p — 1. 

In all that follows the letter p, in the absence of any 
statement to the contrary, will be used to denote an odd 
prime other than unity. A theorem for p may hold good 
for the even prime 2, but it is in general easy to seé whether 
this is so or not. 

11. Fermat's theorem, x?-!—1=0 (mod. p). The gener- 
alized theorem is 2%)—1=0 (mod. JV). The proof of 
the generalized theorem is as easy as that of the original 
theorem. Consider the series of the $(JV) numbers 
a, b, c,... each less than V and prime to it; let x be any 
number prime to JY, then each of the numbers za, zb, xe, . . 
is prime to N, and no two of them are congruent to the 
modulus JV, that is, we cannot have x(a — 5) 0 (mod. N}; 
in fact, x is prime to JV, and the difference a — b of two 
positive numbers each less than JV will be less than N. 
Hence the numbers za, xb, ze, ...are in a different order 
congruent to the numbers a, b, c,... ; and multiplying to- 
gether the numbers of each set we have «9?UDabe.. sabe.. 
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(mod. N), or, since a, b, c,..are each prime to N, and 
therefore also the product abc..is prime to N, we have 
x2?) = 1, or say z? — 1 20 (mod. NV). 

In particular, if V be a prime number =p, then $(JN) 
is =p—1, and the theorem is #?-!—1=0 (mod. p), x 
being now any number not divisible by p. 

12. The general congruence /(x)z0 (mod. p). f(z) is 
written to denote a rational and integral function with 
integer coefficients which may without loss of generality be 
taken to be each of them less than p; it is assumed that 
the coefficient a of the highest power of x is not — O. If 
there is for x an integer value a such that f(a) 2 O0 (mod. 
p, throughout), then a is said to be a root of the congru- 
ence (x) z 0; we may, it is clear, for a substitute any value 
whatever «'—a + kp, or say any value a’ which is=a, but 
such value a’ is considered not as a different root but as 
the same root of the congruence. We have thus /(a) 30 ; 
and therefore f(r) = J(x)-J(a) = (x—a)/,(x) where 
f(x) is a function of like form with f(x), that is, with 
integer coefficients, but of the next inferior order »-— 1. 
Suppose there is another root b of the congruence, that 
is, an integer value b such that /(b) — 0; we have 
then (6-a)7,(6) = 0, and b-a is not = O (for then ù 
would be the same root as ji Hence f (b) = 0, and 
Hla) = (e a) Us (2) -AO = (2) (x — 0) a(x), where 
f(x) is an integral function such as f(x), but of the 
order » —2; and so on, that is, if there exist » different 
(non-congruent) roots of the congruence f(x) = 0, then 
I(x) = A(x — a —-0)...(x— k), and the congruence may 
be written A(x —a)(x —5)..(x—E)20. And this cannot 
be satisfied by any other value /; for if so we should have 
A(L— al — 0)... (L— 5) 3 0, that is, some one of the con- 
gruences (/ — a) 20, &c., would have to be satisfied, and Z 
would be the same as one of the roots a, b, c,...k. That 
is, a congruence of the order n cannot have more than x 
roots, and if it have precisely x roots a, b, c,..#, then the 
form is f(x) = A(x — a)(x — b)... (x - k), =0. 

Observe that a congruence may have equal roots, viz., 
if the form be f(r) = A(x — a)* (x —b)P,..,=0, then the 
roots a, 6,..are to be counted a times, B times, . . . respect- 
ively; but clearly the whole number of roots a+ 8+.. 
is at most =n. 

It is hardly necessary to remark that this theory of a 
congruence of the order n is precisely analogous to that of 
an equation of the order n, when only real roots are attended 
to. The theory of the imaginary roots of a congruence 
will be considered further on (see No. 41). 

13. The linear congruence ar=c(mod. b). This is 
equivalent to the indeterminate equation ax +by =c; if a 
and b are not prime to each other, but have a greatest 
common measure q, this must also dividec; supposing the 
division performed, the equation becomes a’r+b'y=c, 
where a’ and 0’ are prime to each other, or, what is the 
same thing, we have the congruence a'zzc (mod. 0’). 
This can always be solved, for, if we consider the 6’ numbers 
0, 1, 2,...6’-1, one and only one of these will be=c’ 
(mod. 8’). Multiplying these by any number a’ prime to b’, 
and taking the remainders in regard to b’, we reproduce in 
a different order the same series of numbers 0, 1, 2,... 0'—1; 
_ that is, in the series a’, 2a’,... (b'-1) a’ there will be one 
and only one term=c’ (mod. 0’), or, calling the term in 
question a, we have «=a as the solution of the congruence 
a'z zc (mod. 0); a'«—c is then a multiple of 0’, say it 
is= — b'P, and the corresponding value of y is y - B. We 
may for a write a+ mb’, m being any positive or negative 
integer, not excluding zero (but, as already remarked, this 
is not considered as a distinct solution of the congruence) ; 
the corresponding value of y is clearly = B — ma’. 

The value of z can be found by a process similar to 
that for finding the greatest common measure of the two 
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numbers «' and c'; this is what is really done in the appa- 
rently tentative process which at once presents itself for 
small numbers, thus 6729 (mod. 35), we have 36x— 54, 
or, rejecting multiples of 35, x=19, or, if we please, 
x= 35m+ 19. 

In particular, we can always find a number € such that 
w€=1 (mod. 0); and we have then z— c£ as the solution 
of the congruence a’r=c’. The value of č may be written 


1 , 
é= P (mod. 5^, where E stands for that integer value 
£ which satisfies the original congruence a/£21 (mod. 5^); 
and the value of x may then be written x = ca (mod. 0’). 
a 


Another solution of the lincar congruence is given in No. 21. 
14. Wilson's theorem, 1.2.3...p-1+1=0 (mod. p). 
It has been seen that for any prime number p the con- 
gruence z?-1 — 1 20 (mod. p) of the order p — 1 has the 
p-lroots 1, 2,...p—1; we have therefore 
aP-l-1z(g—1)(-2)... (zx -p- 1), 
or, comparing the terms independent of x, it appears that 
1.2.3...p- 12 -l,thatis 1.2.3...» - 1-- 120 (mod.p), 
—the required theorem. For instance, where p — 5, then 
1.2.3.4+1=0 (mod. 5) and where p —7, then 
1.2,3.4.5.6 + 1 = 0 (mod. 7). 

15. A proof on wholly different principles may be given. 
Suppose, to fix the ideas, p — 7; consider on a circle 7 points, 
the summits of a regular heptagon, and join these in any 
manner so as to form a heptagon; the whole number of 
heptagons is $.1.2.3.4.5.6. Now of these we have 
3(7 —1),=38, which are regular heptagons (convex or 
stellated) ; the number of remaining heptagons must be 
divisible by 7, for with any one such heptagon we con- 
nect the 6 heptagons which can be obtained from it by 
making it rotate through successive angles of + 360°. 
That is, 1.1.2.3. 4.5.6 — 1(7 — 1) & 0 (mod. 7), whence 
1.2.3.4.5.6 - 7-120, or finally 1.8.3.4.5.6 4-120 
(mod. 7). It is clear that the proof applies without altera- 
tion to the case of any prime number p. E 

If p is not a prime number, then 1.2.3...p-1=0 
(mod. p); hence the theorem shows directly whether a 
number p is or is not a prime number; but it is not of 
any practical utility for this purpose. 

16. Prime roots of a prime number—application to the 
binomial equation x? -1=0, ‘Take, for instance, p=7. 
By what precedes we have 

a5 — 1—[25— 1] [23 - 1][22 - 1][» - 1], 
z(a?— x4 lc er l)x41)Yx-1); 
and we have 
2$ —1zí(r-1)x-2)x-3)(x-4)Y(x-5)(x-6) (mod: 7); 
whence also 


(a? — 2 +1)(a? +-a+4+1)(e+1)(a-1) 
zí(x-1)z-2)(xr-3)x-4Yx-5)(«- 6). 
These two decompositions must agree together, and we in 
fact have 
a?-r412(»-3)x-—5) 23-4 z--1z(x-2)x-3), 
e+l=e-6,x2-l=2-1. 

In particular, we thus have 3, 5, as the roots of the con- 
gruence z? —a+1=0, that is, [19 — 1] 2 0, and these roots 
3, 5, are not the roots of any other of the congruences 
[x -1]=0, [2-1]&0, [x-1]50; that is writing 
a=3 or 5 in the series of numbers a, a’, a, at, a5, a, 
we have a9 as the first term which is-1 (mod. 7); the 
series in fact are 

3,9, 27, 81, 243, 729 =3, 2, 6, 4, 5, 1, 

5, 25, 125, 625, 3125, 15625 =5, 4, 6, 2, 3, 1. 

And so in general the congruence a?-1 — 1 «0 (mod. p) 
has the p — 1 real roots 1, 2, 3,...p —1; hence the con- 
gruence [2?-! — 1] 2 0, which is of the order $(p — 1), has 
this number ¢(p — 1) of real roots ; and, calling any one of 
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the first term which is = 1 (mod. p) is g?-!, that is, we have 
WSs G.-.G =), 9, 3,...p—1 in «e different order. 
Any such number g is said to be a prime root of p, and 
the number of prime roots is $(p — 1), the number of in- 
tegers less than and prime to p — 1. 

The notion of a prime root was applied by Gauss to the 
solution of the binomial equation z? — 1 — 0, or, what is the 
same thing, to the question of the division of the circle 
(Kreistheilung), see Equation, Nos. 30 and 31 (vol. viii., 
p. 507); and, as remarked in the introduction to the pre- 
sent article, the roots or periods of roots of this equation 
present themselves as the units of a complex theory in the 
Theory of Numbers. 

17. Any number 2 less than p is=g™, and, if m is not 
prime to p — 1, but has with it a greatest common measure 
e, suppose m = ke, p — 1 =ef, then 

Dico uq D 

that is, 4/-1; and it is easily seen that in the series of 
powers x, 3?,... 2f, we have af as the first term which is 
=] (mod. p) A number ze g", where m is not prime to 
p-—1, is thus not a prime root; and it further appears 
that, g being any particular prime root, the $(p — 1) prime 
roots are=the numbers g”, where m is any number less 
than p — l and prime toit. Thus in the foregoing example 
p=7, where the prime roots were 3 and 5, the integers 
less than 6 and prime to it are 1, 5; and we in fact have 
52:35 and 32 55 (mod. 7). 

18. Integers belonging to a given exponent; index of 
a number. If, as before, p — 1 — ef, that is, if f be a sub- 
multiple of p — 1, then any integer æ such that a is the 
lowest power of x which is 1 (mod. p) is said to belong 
to the exponent f. The number of residues, or terms of 
the series 1, 2, 3,...p — 1, which belong to the exponent 
fis $(f), the number of integers less than f and prime to 
it; these are the roots of the congruence [z/— 1] 2 0 of 
the order $(/). It is hardly necessary to remark that the 
prime roots belong to the exponent p- 1. 

A number xg" is said to have the index m; observe 
the distinction between the two terms exponent and 
index; and further that the index is dependent on the 
selected prime root g. 

19. Special forms of composite modulus. If instead of 
a prime modulus p we have a modulus p" which is the 
power of an odd prime, or a modulus 2p or 2p" which is 
twice an odd prime or à power of an odd prime, then 
there is a theory analogous to that of prime roots, viz., 
the numbers less than the modulus and prime to it are 
congruent to successive powers of a prime root g; thus, 
itp =3 swe nave 2, 4, 8, 16, $2, 64=2, 4, 8, 7, 5, 1 (mod. 9); 
and if 25^ 22.32, we have 5, 25, 125, 625, 3125, 15625 = 5, 7, 11, 

18, 17, 1 (mod. 18). 
As regards the even prime 2 and its powers—for the modu- 
lus 2 or 4 the theory of prime roots does not come into 
existence, and for the higher powers it is not applicable ; 
thus with modulus = 8 the numbers less than 8 and prime 
to it are 1, 3, 5, 7; and we have 3?=52=72=1 (mod. 8). 

20. Composite modulus W=a%bPey . . .—no prime 
roots—irregularity. In the general case of a composite 
modulus it has been seen that, if x is any number less 
than JV and prime to it, then 4900—]1 20 (mod. N). 
But (except in the above-mentioned cases p", 2p", 2 or 4) 
there is not any number a such that a) is the first 
power of a which is=1; there is always some submultiple 


zw 4l -— : ; 
t= 5 (1) such that a? is the first power which is =1. 


For instance, say V = 24, $(.N) =8, then the numbers less 
than 24 and prime to it are 1,5, 7,11, 138,17, 19,23; and we 
have Pal, 5?2 72213?21722]19?223?-]1 (mod. 24), 
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these g, then in the series of powers g, g*, g5,... g^-ly 


that is, 1 has the exponent 1, but all the other numbers have 
the exponent 2. So again where V= 48, the 16 numbers 
less then 48 and prime to it have, 1 the exponent 1, and 7, 
13, 17, 23, 25, 31, 35, 41, 47 each the exponent 2, and 
the remaining numbers 5, 11, 19, 29, 37, 43 each the ex- 
ponent 4. We cannot in this case by means of any single 
root or of any two roots express all the numbers, but we can 
by means of three roots, for instance, 5, 7, 13, express all 
the numbers less than 48 and prime to it; the numbers 
are in fact = 5% 7813Y, where « — 0, 1, 2, or 3, and f and y 
each = 0 or 1. ú 

[Comparing with the theorem for a prime number p, 
where the several numbers 1, 2, 3, .. . p — 1, are expressed by 
means of a single prime root, =g, where a = 0,1,2,...p — 1, 
we have the analogue of a case presenting itself in the 
theory of quadratic forms, —the “irregularity” of a deter- 
minant (post, No. 31); the difference is that here (the law 
being known, N= a composite number) the case is not re- 
garded as an irregular one, while the irregular determinants 
do not present themselves according to any apparent law.] 

21. Maximum indicator—application to solution of a 
linear congruence. In the case JV —48 it was seen that 
the exponents were 1, 2, 4, the largest exponent 4 being 
divisible by each of the others, and this property is a 
general one, viz., if N —a*/8cY.. in the series of expo- 
nents i (or, as Cauchy calls them, indicators) of the numbers 
less than JV and prime to it, the largest exponent J isa 
multiple of each of the other exponents, and this largest 
exponent Cauchy calls the maximum indicator ; the maxi- 
mum indicator Z is thus a submultiple of $(W), and it is 
the smallest number such that for every number x less 
than JV and prime to it we have z! — 1 =0 (mod. NY). The 
values of J have been tabulated from V=2 to 1000. 

Reverting to the linear congruence ax = c (mod. b), 
where a and b are prime to each other, then, if Z is the 
maximum indicator for the modulus 6, we have a!z]1, 
and hence it at once appears that the solution of the con- 
gruence is xz ca! - 1, 

22. Residues of powers for an odd prime modulus. For 
the modulus p, if g be a prime root, then every num- 
ber not divisible by p is = one of the series of numbers 
92,95 ...9?-! ; and, if & be any positive number prime to 
p-— 1l, then raising each of these to the power & we re- 
produce in a different order the same series of numbers 
9,95...9?-l, which numbers are in a different order 
= .p-—]1, that is, the residue of a kth power 
may be any number whatever of the series 1, 2, ... p — 1. 

But, if £ is not prime to p — 1, say their greatest common 
measure is e, and that we have p - 1 =ef, k= me, then for 
any number not divisible by p the kth power is 2 one 
of the series of f numbers g°, 9? .... 9”. ; there are thus 
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l 
only f, San 1), out of the p — 1 numbers 1, 2, 3,....p — 1, 


which are residues of a Ath power. 

23. Quadratic residues for an odd prime modulus. In 
particular, if &— 2, then ¢=2, f — 1(p — 1), and the square 
of every number not divisible by p is one of the }(p — 1) 
numbers $?, g5,... g?-1; that is, there are only 1(p- 1) 
numbers out of the series 1, 2, 3,... p — 1 which are resi- 
dues of a square number, or say quadratic residues, and 
the remaining 4(p-— 1) numbers are said to be quadratic 
non-residues of the modulus p,—we may say simply, resi- 
dues and non-residues. But this result can be obtained 
more easily without the aid of the theory of prime roots. 
Every number not divisible by p is, to the modulus p, = 
one of the series of numbers +1, +2, £3,.. £1(p- 1); 
hence every square number is=one of the series of num- 
bers 12, 22, 32,.. 1(p — 1 ; and thus the p — 1 numbers 
1, 2, 3,....p-— l, are one-half of them residues and the 
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other half non-residues of p. Thus in the case p= 11 every 
number not divisible by 11 is, to this modulus, 2 one of 
the series +1, +2, +3, +4, +5; whence the square of 
any such number is = one of the series 1, 4, 9, 16, 25, or 
say the series 1, 4, 9, 5, 3; that is, we have 
residues | 1, 3,5405 4 9.’ 
non-residues | Now C6; 758, 00 | , 
Calling as usual the residues a and the non-residues b, we 


1 1 ; 
have in this case 77 (26 - Za) = ii (33 - 22), =1, a posi- 


tive integer; this is a property true for any prime number 
of the form 4n + 3, but for a prime number of the form 
4n+1 we have Zb — Za — 0; the demonstration belongs to 
a higher part of the theory. 

It is easily shown that the product of two residues or 
of two non-residues is à residue; but the product of a 
residue and a non-residue is à non-residue. 

24. The law of reciprocity—Legendre’s symbol. The 
question presents itself, given that P is a residue or a 
non-residue of Q, can we thence infer whether Q is a 
residue or a non-residue of P? In particular, if P, Q, are 
the odd primes p, q, for instance, given that 13 = R(17), 
can we thence infer that 17 = (13), or that 17 = VR(13)? 
The answer is contained in the following theorem : if p, q, 
are odd primes each or one of them of the form 4n+1, 
then p, g, are each of them a residue or each of them a 
non-residue of the other; but, if p, g, are each of them of 
the form 4n + 3, then according as p is a residue or a non- 
residue of g we have q a non-residue or a residue of p. 

The theorem is conveniently expressed by means of 
Legendre’s symbol, viz, p being a positive odd prime, 
and Q any positive or negative number not divisible by p, 


then (2) denotes+ 1 or-— 1 according as Q is or is not 


a residue of p ; if, as before, q is (as p) a positive odd prime, 
then the foregoing theorem is 


BM 9Y , QAM 
( q X p J= ) à 
The denominator symbol may be negative, say it is — p, 


we then have as a definition (=) = (2) —oserve that 


=O Q al D 
( =) is not = = — and we have further the theorems 


-1Y , qKe-D (2X , WEED 
(=o, (DE E 
viz, — l is a residue or a non-residue of p according as 
p £z lor z3 (mod. 4), and 2 is a residue or a non-residue 
of p according as pz 1 or 7, orz 3 or 5 (mod. 8). If, as 
definitions, (4) = +1 and (5) = +1, these may be 


written 


(eco m (2 2)sc-» 


We have also, what is in fact a theorem given at the end 


of No. 23, 
N (LNE 
( p ) 4 p X p ) 
The further definition is sometimes convenient— 
(2)=0, when p divides Q. 
The law of reciprocity as contained in the theorem 


(£X2)- catene 


is a fundamental theorem in the whole theory; it was 
enunciated by Legendre, but first proved by Gauss, who 
gave no less than six demonstrations of it. 

25. Jacobi's generalized symbol. Jacobi defined this 
as follows: the symbol m). where p, p’, p^,.. 
are positive odd primes equal or unequal, and Q is any 
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positive or negative odd number prime to pp'p" . . . , denotes 
+1 or- 1 according to the definition 


Q {LNN 
copy". -)=( p Xs Xo) PS 
the symbols on the right-hand side being Legendre’s 
symbols ; but the definition may be regarded as extending 
to the case where Q is not prime to pp'p” ..., then we have 


Q divisible by some factor p, and by the definition of 
Legendre's symbol in this case we have ($) — 0; hence 


in the case in question of Q not being prime to pp'p". . the 
value of Jacobi’s symbol is — 0. 

We may further extend the definition of the symbol to 
the case where the numerator and the denominator of the 
symbol are both or one of them even, and present the 
definition in the most general form, as follows: suppose 
that, p, p', p",...being positive or negative even or odd 
primes, equal or unequal, and similarly g, 4, q”, .. . being 
positive or negative even or odd primes, equal or unequal, 


we have P-—pp'p"... and Q=@qq"..., then the symbol 


($) will denote + 1, — 1, or 0, according to the definition 


DOG OEE 


the symbols on the right hand being Legendre’s symbols. 
If Pand Q are not prime to each other, then for some 
pair of factors p and q we have p= +4, and the corre- 


sponding Legendrian symbol (2) is=0, whence in this 


case ($) — 0. 

It is important to remark that ($) =+1 is not a 
sufficient condition in order that Q may be a residue of P; 
if P—28pp'p" .., p, P, p, .. being positive odd primes, then, 
in order that Q may be a residue of P, it must be a residue 
of each of the prime factors p, p', p",.., that is, we must 


have (2)- +1, ($)- «1 ($)- «1... as many 


equations as there are unequal factors p, p', p^,.. of the 
modulus 7. 


Ordinary Theory, Second Part,—Theory of Forms. 


26. Binary quadratic (or quadric) forms—transforma- 

tion and equivalence. We consider a form 
ax? + Qbxy + ey?, — (a, b, c)(x, y)’, 

or when, as usual, only the coefficients are attended to, 
—(a, b, c). The coefficients (a, 6, c) and the variables 
(x, y) are taken to be positive or negative integers, not 
excluding zero. The discriminant ac — 6? taken negatively, 
that is, 0? — ac, is said to be the determinant of the form, 
and we thus distinguish between forms of a positive and 
of a negative determinant. 

Considering new variables, ax + By, yx + ôy, where a, f, 
y, 9, are positive or negative integers, not excluding zero, 
we have identically 

(a, b, c)(ax+ By, yx t 0y) — (a^, V, Xx, yy, 


where &' —(a, b, c(a, y, —aa? +2bay 4- ey? 
b’=(a, b, c(a, YXB, 8), =aa8 + b(a + By) + cy, 
c' — (a, b, c XB, ò, = af? + 2580 + cô? ; 

and thence 0? — a'c' = (aô — By)? (0? - ac). 


The form (a', 0’, c’) is in this case said to be contained 
in the form (a, 6, c) ; and a condition for this is obviously 
that the determinant D’ of the contained form shall be 
equal to the determinant D of the containing form multi- 
plied by a square number ; in particular, the determinants 
must be of the same sign. If the determinants are equal, 
then (aô — By)?=1, that is, aô- 9:y — 3:1. Assuming in 
this case that the transformation exists, and writing 
ad — By — e, and writing also 
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a’ — ax +b, D i (ôx — By’); = a J-B'y', 
then conversely 1 suppose, 
y =y2 + y y= 5 (- yx ray), yv 9 y, 


€ 


where «’, B', y, 0 are integers; and we have, moreover, 
1 1 
EE gy =- (ad ~ By), = See 


that is, a’S’ — B’y’ = +1 or — 1 according as aô — Byis = +1 
or—1. The two forms (a, b, c), (a', b’, c') are in this case 
said to be equivalent, and to be, in regard to the particular 
transformation, equivalent properly or improperly accord- 
ing as aô — By(=a'8' — B'y)is = +lor =-1. We have, 
therefore, as a condition for the equivalence of two forms, 
that their determinants shall be equal; but this is not a suffi- 
cient condition. It is to be remarked also that two forms 
of the same determinant may be equivalent properly and 
also improperly; there may exist a transformation for 
which ad— By is= +1, and also a transformation for 
which «8— By is = —1. But this is only the case when 
each of the forms is improperly equivalent to itself; for 
instance, a form a? — Dy, which remains unaltered by the 
change 2, y, into z, — y (that is, a, B, y, 921, 0, 0, -1, 
and therefore ad — By = — 1), is a form improperly equiva- 
lent to itself. A form improperly equivalent to itself is 
said to bean ambiguous form. In what follows, equivalent 
means always properly equivalent. 

27. Forms for a given determinant—classes, &e. In the 
case where D, =b? — ac, is a square the form (a, b, ¢)(x, yy? 
is a product of two rational factors; this case may be ex- 
cluded from consideration, and we thus assume that the 
determinant D is either negative, or, being positive, that it 
is not a square. The forms (a, b, c) of a given positive 
or negative determinant are each of them equivalent to 
some one out of a finite number of non-equivalent forms 
which may be considered as representing so many distinct 
classes. For instance, every form of the determinant — 1 
is equivalent to (1,0,1), that is, given any form 
(a, b, c) for which 6?-—ac = —1, it is possible to find 
integer values a, f, y, 8, such that a6 — y — +1, and 
(a, b, c) (ax + By, yx + 8y)? = (1, 0, 1), y}, that is, = z? + 3?. 
Or, to take a less simple example, every form of the deter- 
minant — 35 is equivalent to one of the following forms: 
e 0, 35), (5, 0, 7), (3, +1, 12), (4, +1, 18),— (2, 1, 8), 
6, 1, 6); for the first six forms the numbers a, 2b, c 
have no common factor, and these are said to be properly 
primitive forms, or to belong to the properly primitive 
order; for the last two forms the numbers a, b, c have 
no common factor, but, « and c being each even, the 
numbers a, 25, c have a common factor 2, and these are said 
to be improperly primitive forms, or to belong to the 
improperly primitive order. The properly primitive forms 
are thus the six forms (1, 0, 35), (5, 0, 7), (3, +1, 12), 
(4, £1, 18); or we may say that there are represented 
hereby six properly primitive classes.  Derived forms, or 
forms which belong to a derived order, present themselves 
in the case of a determinant D having a square factor 
or factors, and it is not necessary to consider them here. 

It is not proposed to give here the rules for the deter- 
mination of the system of non-equivalent forms ; it will 
be enough to state that this depends on the determination 
in the first instance of a system of reduced forms, that is, 
forms for which the coefficients a, b, c, taken positively 
satisfy certain numerical inequalities admitting only of à 
finite number of solutions. In the case of a negative de- 
terminant the reduced forms are no two of them equivalent, 
and we thus have the required system of non-equivalent 
forms ; in the case of a positive determinant, the reduced 
forms group themselves together in periods in such wise 
that the forms belonging to a period are equivalent to each 
other, and the required system of non-equivalent forms is 


NUMBERS 


obtained by selecting one form out of each such period. 
The principal difference in the theory of the two cases of 
a positive and a negative determinant consists in these 
periods ; the system of non-equivalent forms once arrived 
at, the two theories are nearly identical. 

28. Characters of a form or class—division into genera. 
Attending only to the properly primitive forms—for in- 
stance, those mentioned above for the determinant — 35— 
the form (1, 0, 35) represents only numbers f which are 
residues of 5, and also residues of 7; we have, in fact, 
fa? + 3557, =2? (mod. 5), and also =z? (mod. 7). Using 


the Legendrian symbols (5) and (5. we say that the 


form (1, 0, 35) has the characters (5), (Z) - Ek. 


Each of the other forms has in like manner a determinate 
character 4- or — in regard to (5) 
E) ; and it is found that for each of them the characters 
are + + or else — — (that is, they are never + — or — +). 
We, in fact, have 
DL 
(Cr) 
+ 


(1, 0,835) + 
(4, :: 1, 9) 


and also in regard to 


6 Gi) 2 — 
(3, + 1, 12) 
and we thus arrange the six forms into genera, viz., we 


have three forms belonging to the genus (5. E) =F F, 
and three to the genus (5). (7) = — —, these char- 
acters + + and — — of genera being one-half of all the 


combinations + +,- —, + —, — +. 

The like theory applies to any other negative or positive 
determinant; the several characters have reference in some 
cases not only to the odd prime factors of D but also to 
the numbers 4 and 8, that is, there is occasion to consider 


also the Legendrian symbols (=) ,-(- T and 
9 


2 Rs 
(5); =(-1) $ 2 and there are various cases to be con- 


sidered according to the form of D in regard to its simple 
and squared factors respectively ; but in every case there 
are certain combinations of characters (in number one-half 
of all the combinations) which correspond to genera, and 
the properly primitive forms belong to different genera 
accordingly, the number of forms being the same in each 
genus. 

The form (1, 0, - D) has the characters all +, and this 
is said to be the principal form, and the genus containing 
it the principal genus. For a given determinant, the 
characters of two genera may be compounded together 
according to the ordinary rule of signs, giving the char- 
acters of a new genus; in particular, if the characters of 
a genus are compounded with themselves, then we have 
the characters of the principal genus. 

29. Composition of quadratic forms. Considering X, Y, 
as given lineo-linear functions of (x, y), (x, y), defined 
by the equations 

X — pyra? + pyzy' + paja! - psyy's 

Y — gern’  qey + quym + asy 
the coefficients py P; Pa Ps I dp d» 94 may be so con- 
nected with the coefficients (A, B, C), (a, b, c), (a^, b’, c), 
of three quadratic forms as to give rise to the identity 

(4, B, CXX, Y)?2 (a, b, e)(x, y)?. (a, V, ea, y; 

and, this being so, the form (A, B, C) is said to be com- 
pounded of the two forms (a, b, c) and («', 8’, c’), the 
order of composition being indifferent. 
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The necessary and sufficient condition in order that it 
may be possible to compound together two given forms 
(a, b, c), (a, &', c), is that their determinants shall be to 
each other in the proportion of two square numbers ; in 
particular, the two forms may have the same determinant 
D ; and when this is so the compound form (A, B, C) will 
also have the same determinant D. The rules for this 
composition of two forms of the same determinant have 
been (as part of the general theory) investigated and 
established. The forms compounded of equivalent forms 
are equivalent to each other; we thus in effect compound 
classes, viz., considering any two classes, the composition 
of their representative forms gives a form which is the 
representative of a new class, and the composition of any 
two forms belonging to the two classes respectively gives 
a form belonging to the new class. But, this once under- 
stood, it is more simple to speak of the composition of 
forms, that is, of the forms belonging to the finite system 
of representative forms for a given determinant; and it 
will be enough to consider the properly primitive forms. 

30. The principal form (1, 0, D) compounded with any 
other form (a, b, c) gives rise to this same form (a, 8, c) ; 
the principal form is on this account denoted by 1, viz., 
denoting the other form by ¢, and expressing composition 
in like manner with inultiplication, we have 1. — 4$. The 
form $ may be compounded with itself, giving a form 
denoted by $?; compounding this again with $, we have 
a form denoted by 4? ; and soon. Since the whole number 
of forms is finite we must in this manner arrive at the 
principal form, say we have ¢”= 1, n being the least expo- 
nent for which this equation is satisfied. In particular, if 
the form $ belong to the principal genus, then the forms 
p, $39,... $-1 will all belong to the principal genus, or 
the principal genus will include the forms 1, $, $?,.. . $^-1, 
the powers of a form ¢ having the exponent n. 

31. Regular and irregular determinants. The principal 
genus may consist of such a series of forms, and the deter- 
ininant is then said to be regular ; in particular, for a nega- 
tive determinant D,= —1 to —1000, the determinant is 
always regular except in the thirteen cases — D = 243, 307, 
339, 459, 576, 580, 675, 755, 820, 884, 891, 900, 974 
(and, Perott, in Crelle, vol. xev., 1883, except also for 
— D=468, 931); the determinant is here said to be ir- 
regular. Thus for each of the values—D = 576,580,820,900, 
the principal genus consists of four forms, not 1, $, ¢%, ¢°, 
where $*— 1, but 1, $, $4, $$, where $?— 1, $,?— 1, and 
therefore also ($4)? — 1. 

Compounding together any two forms, we have a form 
with the characters compounded of the characters of the 
two forms ; and in particular, combining a form with itself, 
we have a form with the characters of the principal form. 
Or, what is the same thing, any two genera compounded 
together give rise to a determinate genus, viz., the genus 
having the characters compounded of the characters of the 
two genera; and any genus compounded with itself gives 
rise to the principal genus. 

Considering any regular determinant, suppose that there 
is more than one genus, and that the number of forms in 
each genus is=7; then, except in the case n = 2, it can be 
shown that there are always forms having the exponent 27. 
For instance, in the case D = — 35 we have two genera each 
of three forms ; there will be a form g having the exponent 
6,— g9 —1; and the forms are 1, g, g?, g’, g*, g?, where 
1, g?, g*, belong to the principal genus, and g, g?, g°, to 
the other genus. The characters refer to (5 (5, and 
the forms are 


sh (1, 0, 35) 1 mE Gai 12) g 
4, oa (OO 
(4, xi 9) g (3, 1, 12) gy. 
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An instance of the case & —1 is D= — 21, there are here 
four genera each of a single form 1, c, c, colere = iy 
cj? —1; an instance of the case n=2 is D= —88, there 


are here two genera each of two forms 1, c, and d Gay 
where c? — 1, c,?— 1, thus there is here no form having the 
exponent 2n. (See Cayley, Tables, de., in Crelle, vol. lx., 
1862, pp. 357-372.) We may have 2**! genera each 
of » forms, viz, such a system may be represented by 
(1, 43... $7; 4, 8... 49-300, 9X1, e)... (1, epi 
where q^ —], c—]1, c?-21,9 . &pge1 =i; stliere"is mo 
peculiarity in the form ¢, we may instead of it take any 
form such as c, cc, 4, &c., for each of these is like ¢, a form 
belonging to the exponent 2», and such that the even 
powers give the principal genus. 

32. Ternary and higher quadratic forms— cubic forms, 
&c. "The theory of the ternary quadratic forms 


(a, b, c, a’, b’, ce), y, z,— ax + by? rez? + 2a'yz + 9U' zx + Qc'xy, 
or when only the coefficients are attended to « ; ^ 
has been studied in a very complete manner ; and those 
of the quaternary and higher quadratic forms have also been 
studied ; in particular the forms 2? + y? + 22, à? + y? +224 w? 
composed of three or four squares ; and the like forms with 
five, six, seven, and eight squares. "The binary cubic forms 
(a, b, e, D(x, y}, = ax? + 303?y + cx? + dy’, or when only 
the coefficients are attended to (a, b, c, d), have also been 
considered, though the higher binary forms have been 
scarcely considered at all. The special ternary cubic forms 
ax? + by + cz3 + Glryz have been considered. Special forms 
of the degree n with n variables, the products of linear 
factors, present themselves in the theory of the division of 
the circle (the Kreistheilung) and of the complex numbers 
connected therewith ; but it can hardly be said that these 
have been studied as a part of the general theory of forms. 


Complex Theories. 


33. The complex theory which first presented itself is 
that of the numbers a+ i composed with the imaginary 
4, = / — 1; here if a and bare ordinary, or say simplex posi- 
tive or negative integers, including zero, we regard a + bz as 
an integer number, or say simply as a number in this complex 
theory. We have here a zero 0 (a=0, 6=0) and the units 
1, 4, — 1, — à, or as these may be written 1, 4, 2?, © (2$— 1) ; 
the numbers a + bi, a — bi, are said to be conjugate numbers, 
and their product (a+ bi)(a — bi), =a? + 9?, is the norm of 
each of them. And so the norm of the real number a is 
—a?, and that of the pure imaginary number bi is =0?. 
Denoting the norm by the letter N, N(a Ebi) a a? - U?. 

Any simplex prime number, =1 (mod. 4), is the sum of 
two squares a?--0?, for instance 13 — 9 + 4, and it is thus 
a product (a =07)(a — bi), that is, it is not a prime number 
in the present theory, but each of these factors (or say any 
number a+0i, where a?+0? is a prime number in the 
simplex theory) is a prime; and any simplex prime 
number, = 3 (mod. 4), is also a prime in the present theory. 
The number 2, = (1 + )(1—2), is not a prime, but the factors 
1+4%, l-i are each of them prime; these last differ only 
by a unit factor i—1 +7=<(1-1)—so that 2, = —3(1-- £y, 
contains a square factor. 

In the simplex theory we have numbers, for instance 
5, — 5, differing from each other only by a unit factor, but 
we can out of these select one, say the positive number, and 
attend by preference to this number of the pair. It is in 
this way—viz., by restricting a, b, ¢,... to denote terms of 
the series 2, 3, 5, 7, . . . of positive primes other than unity— 
that we are enabled to make the definite statement, a posi- 
tive number J is, and that in one way only, = a*bPeY ...; 
if N be a positive or negative number, then the theorem of 


course is, V is, and that in one way only, 2(- 1 ya20Bcr, — 
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where m= 0, or 1, and a, b, c,.. o, P, y,. are as before. 
To obtain a like definite statement in the present theory 
we require to distinguish between the four numbers 
a+bi, — a — bi, — b + ai, b — ai, which differ from each other 
only by a unit factor — 1, +. Consider a number a+ bi 
where a and 5 are the one of them odd and the other even 
(aand b may be either of them — 0, the other is then odd), 
every prime number «a + ài other than +] z is necessarily 
of this form, for if a and b were both even the number 
would be divisible by 2, or say by (1 + 2)? and if a and b were 
both odd it would be divisible by 14-2; then of the four 
associated numbers a+bi—a — bi, — b 4- ai, b — ai, there is 
one and only one, a+ bi, such that b is even and a 6-1 
is evenly even; or say one and only one which is =1 
(mod. 2 (14-2). We distinguish such one of the four num- 
bers from the other three and call it à primary number ; 
the units £1, 42, and the numbers +142 are none of 
them primary numbers. We have then the theorem, a 
number JV is in one way only —iP(1 4-2)" A«BB .., where 
m=0, 1, 2, or 3, n is =0 or a positive integer, A, B,... 
are primary primes, a, 8,... positive integers. Here? is a 
unit of the theory, 1+? is a special prime having reference 
to the number 2, but which might, by an extension of the 
definition, be called a primary prime, and so reckoned as 
one of the numbers 4, B,...; the theorem stated broadly 
still is that the number JV is, and that in one way only, a 
produet of prime factors, but the foregoing complete state- 
ment shows the precise sense in which this theorem must 
be understood. A like explanation is required in other 
complex theories; we have to select out of each set of primes 
differing only by unit factors some one number as à primary 
prime, and the general theorem then is that every number 
AV is, and that in one way only, = P. A*BPQY..., where 
P is a product of unities, and A, B, C,. . are primary primes. 

34. We have in the simplex theory (ante, No. 10) the 
theorem that, p being an odd prime, there exists a system 
of p — l residues, that is, that any number not divisible by 
p is, to the modulus p, congruent to one, and only one, of 
the p — 1 numbers 1, 2, 3,...p— 1. The analogous theorem 
in the complex theory is that for any prime number p other 
than +1+7 there exists a system of V(p)-1 residues, 
that is, that every number not divisible by p is, to the 
modulus p, congruent to one of these JV(p)-1 numbers. 

But p may be a real prime such as 3, or a complex prime 
such as 3-- 27; and the system of residues presents itself 
naturally under very different forms in the two cases 
respectively. Thus in the case p = 3, (3) = 9, the residues 
may be taken to be 


|— E 
4 14, 247, 
2j, 142%, 242i, 


being in number (3)-1=8. And for p=3+4 2i 
N(3+2%)=13, they may be taken to be the system of 
residues of 13 in the simplex theory, viz., the real numbers 
Doo S 12. We have in fact 5+7=(2 + 32)(1 — i), that 
is, 5 4- £20 (mod. 2 + 32), and consequently a + bi =a — 5b, 
a real number which, when a + b is not divisible by 3 + 27, 
may have any one of the foregoing values 1, 2, 3,... 12. 

Taking then any number x not divisible by p, the 
JY(p)-1 residues each multiplied by x are, to the modulus 
p, congruent to the series of residues in a different order ; 
and we thus have, —say this is Fermat’s theorem for the 
complex theory—25(2-1—] =0 (mod. p), with all its con- 
sequences, in partieular the theory of prime roots. 

In the case of a complex modulus such as 3+ 22, the 
theory is hardly to be distinguished from its analogue in 
the ordinary theorem ; a prime root is— 2, and the series 
Of powers 19923 9, & 3»06, 19» 19,5, 10; 7, Jj-for the 
modulus 3+2: as for the modulus 13. But for a real 
prime such as 3 the prime root is à complex number; taking 
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it to be =2+7, we have (2+7)§- 1=0 (mod. 3), and the 
series of powers in fact is 2 +7, ?, 2 + 22, 2, 1 + 22, 22, 1 -- $, 1, 
viz., we thus have the system of residues (mod. 3). 

We have in like manner a theory of quadratic residues ; 


a Legendrian symbol Rm (which, if p, g, are uneven 


primes not necessarily primary but subject to the condition 
that their imaginary parts are even, denotes +1 or - 1 
according as pX%7-)) is = 1 or = —1 (mod. q}, so that 


H ] = + l or — l according as p is or is not a residue 

of q), a law of reciprocity expressed by the very simple 

form of equation [ ] - [ 2 " and generally a system 
g p 


of properties such as that which exists in the simplex theory. 

The theory of quadratic forms (a, b, c) has been studied 
in this complex theory ; the results correspond to those of 
the simplex theory. 

35. The complex theory with the imaginary cube root of 
unity has also been studied ; the imaginary element is here 
y,=4(-1+ V — 3), a root of the equation y?7+y+1=0; 
the form of the complex number is thus a+éy, where 
a and b are any positive or negative integers, including 
zero. The conjugate number is a +by?, 2 a — 0 — by, and 
the product (a+by)(a+ by?) —a?— ab--U?, is the norm 
of each of the factors a-- by, a+by* The whole theory 
corresponds very closely to, but is somewhat more simple 
than, that of the complex numbers a+ bi. . 

36. The last-mentioned theory is à particular case of 
the complex theory for the imaginary Ath roots of unity, À 
being an odd prime. Here a is determined by the equation 


Nm 
DNO Uti ah 2 4a*-24 ... a4 120, and the 


-1 
form of thecomplex numberis/(a), =a + ba + ca?. . . + kad- ?; 
where a, b, c... k, are any positive or negative integers, 
including zero. We have A—1 conjugate forms, viz., 
F(a), fla?),.... f(a—1), and the product of these is the 
norm of each of thefactors Nf (a), = NF (a2), .. . = Nf(a^- 1). 
Taking g any prime root of A, g^-1-1 =0 (mod. X) 
the roots a, a2,...a\-1, may be arranged in the order 


a, a9, a9, ...a0*-? ; and we have thence a grouping of the 
roots in periods, viz., if A—1 be in any manner whatever 
expressed as a product of two factors, A— l =ef, we may 
with the A —1 roots form e periods 7, 7, . .. 9-1, each 
of f roots. For instance A — 13; a prime root is g = 2, and 
A—1l=ef=3.4; then the three periods each of four roots 
are 
$9974 +a +a? +a”, 
ME a? + a? + all E al, 
$47 a1 +a +a? +a. 
So also if e/— 2.6 then the 2 periods each of 6 roots are 
$977 & -- a +a? +a? +a? +a", 
=a? 4- a9 +a 4 al aS p a; 
and so in other cases. In particular, if f=1 and conse- 
quently e— A — 1, the e periods each of f roots are in fact 


the single roots a, a9,.. sas 7^ We may in place of the 
original form of the complex number 
(a) 2 a 4 ba 4 caà, . . -- ka - 2, 

consider the new form f(n)=an+ bn... +l, 1; which 
when f=1 is equivalent to the original form, but in 
any other case denotes a special form of complex number ; 
instead of A— 1 we have only e conjugate numbers, and 
the product of these e numbers may be regarded as the 
norm of f(y). 

37. The theory for the roots a includes as part of itself 
the theory for the periods corresponding to every decom- 
position whatever A — 1 =ef of A —1 into two factors, but 
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each of these may be treated apart from the others as a 
theory complete in itself. In particular, a simple case is 
that of the half-periods e= 2, /— 3(A — 1) ; and, inasmuch 
as the characteristic phenomenon of ideal numbers presents 
itself in this theory of the half-periods (first for the value 
A = 23), it will be sufficient, by way of illustration of the 
general theory, to consider only this more special and far 
easier theory ; we may even assume A= 23.1 

For the case in question, A — 1 =ef — 2.1(A — 1), we have 
the two periods x, 7, each of 1(A — 1) roots; from the 
expressions for 4, 4, in terms of the roots we obtain 
at once %)+%,=—1, and with a little more difficulty 
om = —1(4—-1) or 4(A+1) according as A is =1 or 
3 (mod, 4), that is, in the two cases respectively ), 7, 
are the roots of the equation 7?+7-3(A-—1)=0, and 
y+nt+i(A+1)=0. And this equation once obtained 
there is no longer any occasion to consider the original 
equation of the order A—1, but the theory is that of 
the complex numbers ay)+6y,, or if we please a+ by, 
composed with the roots of this quadric equation,—say 
the complex numbers a + by, where a and b are any positive 
or negative integer numbers, including zero. In the case 
A =23 the quadric equation is 72+7+6=0. We have 
N(a+ bn) =(a + bya + bq) = a? — ab+}(A + 1)b?; and 
for A=23 this is (a-- by) a? - ab -- 607, It may be 
remarked that there is a connexion with the theory of the 
quadratic forms of the determinant — 23, viz., there are here 
the three improperly primitive forms (2, 1, 12), (4, 1, 6), 
(4, — 1, 6), 23 being the smallest prime number for which 
there exists more than one improperly primitive form. 

38. Considering then the case A = 23, we have 7% Yy the 
roots of the equation x? -- 9 -- 6 20; and a real number P 
is composite when it is = (a +bn,)(a + bn), =a? — ab + 6b, 
viz, if 4P—(2a —0)?-- 2307, Hence no number, and in 
particular no positive real prime 7^ can be composite unless 
it is a (quadratic) residue of 23; the residues of 23 are 
1, 2, 3, 4, 6, 8,9, 12, 13, 16, 18; and we have thus, for 
instance, 5, 7, 11, as numbers which are not composite, 
while 2, 3, 13, are numbers which are not by the condition 
precluded from being composite: they are not, according 
to the foregoing signification of the word, composite (for 
8, 12, 52, are none of them of the form x?+ 23y?), but 
some such numbers, residues that is of 23, are composite, 
for instance 59, = (5 — 2n) (5 — 29). And we have an indi- 
cation, so to speak, of the composite nature of a// such num- 
bers ; take for instance 13, we have (y — 4)(7+5)= — 2.13, 
where 13 does not divide either y — 4 or 9 + 5, and we are 
led to conceive it as the product of two ideal factors, one of 
them dividing y — 4, the other dividing 7» +5. It appears, 
moreover, that a power 13? is in fact composite, viz., we have 

133 —(81— 125) (31 - 12m,), (2197 = 961 +372 + 864) ; 
and writing 13— 4/31 — 12m. V31- 12%, we have 13 as 
the product of two ideal numbers each represented as a 
cube root; it is to be observed that, 13 being in the sim- 
plex theory a prime number, these are regarded as prime 
ideal numbers. We have in like manner 


2= /1=19- VI-m, 32 V1 - 25. M/1- 25 &e.; 


1 In the theory of the roots a, ideal numbers do not present them- 
selves for the values A —3, 5, or 7; they do for the value A— 23. It is 
stated in Smith's ** Report on the Theory of Numbers," Brit. Assoc. 

teport for 1860, p. 136, that '*for the intermediate eases À — 11, 13, 
17, and 19, it is uncertain whether they do or do not present them- 
selves.” The writer is not aware whether this question has been 
settled ; but in Rensehle's Tafeln, 1875, no ideal factors present. them- 
selves for these values of A ; and it is easy to see that iu the theory of 
the half-periods the ideal faetors first present themselves for the value 
\=23. It may be remarked that the solution of the question depends 
on the determination of a system of fundamental units for the valnes 
in question À—11, 13, 17, and 19; the theory of the units in the 
several complex theories is an important and diffieult part of the 
theory, not presenting itself in the theory of the half-periods, which 
is aloue attended to in the text. 
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every positive real prime which is a residue of 23 is thus a 
product of two factors ideal or actual. And, reverting to 
the equation (5 — 4)(9--5) — —2.13, or as this may be 
written 


(n - 3 + 5)= - S19 I= 8/3112, 4/31 - 125, 
we have (y, — 4? and (1 —3,)(31 — 129) each 14 + 555, 
or say 

m-4= 1-7 V31-12w, 
and similarly 
mt5= - V1-m A/31-125, 


so that we verify that 7, — 4, , + 5, do thus in fact each of 
them contain an ideal factor of 13. 


39. We have 2= V1 — y, Vl — 7, viz, the ideal multi- 
plier A/1—« renders actual one of the ideal factors 
/1=7, of 2, and it is found that this same ideal multi- 


plier /1— s, renders actual one of the two ideal factor: 
of any other decomposable number 3, 13, &c., 

V1-2m W/l1-5w-14qw, /81= 12m) V1 m= - 5-1, ke 
Similarly the conjugate multiplier 1 3, renders actual 
the other ideal factor of any number 2, 3, 13, &c. We 
have thus two classes, or, reckoning also actual numbers, 
three classes of prime numbers, viz, (1) ideal primes 
rendered actual by the multiplier A/1—*, (2) ideal 
primes rendered actual by the multiplier J/1—3,, (3) 
actual primes. This is a general property in the several 
complex theories ; there is always a finite number of classes 
of ideal numbers, distinguished according to the multipliers 
by which they are rendered actual; the actual numbers 
form a “ principal” class. 

40. General theory of congruences—irreducible func- 
tons. In the complex theory relating to the roots of the 
equation 7?+7+6=0 there has just been occasion to 
consider the equation (y — 4)(9 + 5) - — 2.13, or say the 
congruence (y — 4)(3 + 5) z 0 (mod. 13); in this form the 
relation 7?+7+6=0 is presupposed, but if, dropping 
this equation, ») be regarded as arbitrary, then there is the 
congruence n? +4 +6=(7-— 4)(9--5) (mod. 13). For a 
different modulus, for instance 11, there is not any such 
congruence exhibiting a decomposition of 7?+%+6 into 
factors. The function y?+7+6 is irreducible, that is, 
it is not a product of factors with integer coefficients; in 
respect of the modulus 13 it becomes reducible, that is, it 
breaks up into factors having integer coefficients, while for 
the modulus 11 it continues irreducible. And there isa 
like general theory in regard to any rational and integral 
function F(x) with integer coefficients; such function, 
assumed to be irreducible, may for a given prime modulus 
p continue irreducible, that is, it may not admit of any 
decomposition into factors with integer coefficients ; or it 
may become reducible, that is, admit of a decomposition 
F(x) = $(x)W(x)x(x).. (mod. p). And, when this is so, 
it is thus a product, in one way only, of factors (2), 
W(x), x(x).., which are each of them irreducible in re- 
gard to the same modulus p; any such factor may be a 
linear function of x, and as such irreducible; or it may be 
an irreducible function of the second or any higher degree. 
It is hardly necessary to remark that in this theory func- 
tions which are congruent to the modulus p are regarded 
as identical and that in the expression of F(x) an irre- 
ducible function ¢(x) may present itself either as a simple 
factor, or as a multiple factor, with any exponent. The 
decomposition is analogous to that of a number into its 
prime factors; and the whole theory of the rational and 
integral function /(x) in regard to the modulus p is in 
many respects analogous to that of a prime number re. 
garded as a modulus. The theory has also been studied 
where the modulus is a power p". 
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41. The congruence-imaginaries of Galois. If F(x) 
be an irreducible function to a given prime modulus p, 
this implies that there is no integer value of x satisfying 
the congruence F(x) = 0 (mod. P); ; we assume such a 
value and call it 2, that is, we assume 7(7) «0 (mod. p); 
the step is exactly analogous to that by which, starting 
from the notion of a real root, we introduce into algebra 
the ordinary imaginary ¿= ~ — I. For instance, 3? — x - 3 
is an irreducible function to the modulus 7, there is no 
integer solution of the congruence a? — x 4- 32 0 (mod. 7). 
Assuming a solution ¢ such that 7?-—71+3=0 (mod. 7), 
we have, always to this modulus, ??—7— 3, and thence 
a, 74, &c., each of them equal to a linear function of 2. We 
consider the numbers of the form a+ 0i, where a and b are 
ordinary integers which may be regarded as having each 
of them the values 0, 1, 2, 3, 4, 5, or 6; there are thus 
12, 2 49, such numbers, or, excluding zero, 48 numbers ; 
and it is easy to verify that these are in fact the numbers 
4,2,.... 07, it, = ], that is, we have ¢ a prime root of 
the congruence 25$ — 1 =0 (mod. 7). The irreducible func- 
tion may be of the third or any higher degree; thus for 
the same modulus 7 there is the cubic function 2? — æ + 2, 
giving rise to a theory of the numbers of the form a + b + cà?, 
where 7 is a congruence-imaginary such that £9? —24- 22:0 
(mod. 7); and instead of 7 the modulus may be any other 
odd prime p. 


Ordinary Theory, Third Part. 


42. In what precedes no mention has been made of the 
so-called Pellian equation x? — Dy? =1 (where D is a given 
positive number), and of the allied equations x? — Dy? = — 1, 
or=+4, The equations with the sign + have always a 
series of solutions, those with the sign — only for certain 
values of D; in every case where the solutions exist a 
least solution is obtainable by a process depending on the 
expression of /D as a continued fraction, and from this 
least solution the whole series of solutions can be obtained 
without diffieulty. "The equations are very interesting, as 
well for their own sakes as in connexion with the theory 
of the binary quadratic forms of a positive non-square 
determinant. 

43. The theory of the expression of a number as a sum 
of squares or polygonal numbers has been developed apart 
from the general theory of the binary, ternary, and other 
quadratic forms to which it might beconsidered as belonging. 
The theorem for two squares, that every prime number of 
the form 4n + 1 is, and that in one way only, a sum of two 
squares, is a fundamental theorem in relation to the com- 
plex numbers a -- bi. A sum of two squares multiplied by 
a sum of two squares is always a sum of two squares, and 
hence it appears that every number of the form 24(4n + 1) 
is (in general in a variety of ways) a sum of two squares. 

Every number of the form 4n +2 or 82+ 3 is a sum of 
three squares ; even in the case of a prime number Sn + 3 
there is in general more than one decomposition, thus 
59—25.-25--9 and=49+9+1. Since a sum of three 
squares into a sum of three squares is not a sum of three 
squares, it is not enough to prove the theorem in regard 
to the primes of the form 8x + 3. 

Every prime number is (in general in more than one 
way) a sum of four squares; and therefore every number 
is (in general in more than one way) a sum of four squares, 
for a sum of four squares into a sum of four squares is 
always a sum of four squares. 

Every number is (in general in several ways) a sum 
of m+2 (m+ ?2)gonal numbers, that is, of numbers of 
the form im(a?— 2x)»; and E these m—2 may be at 
pleasure equal to O or 1; in particular, every number is a 
sum of three triangular numbers (a theorem of Fermat's). 

The theorems in i regard to three triangular numbers and 
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to four square numbers are exhibited by certain remark- 
able identities in the Theory of Elliptic Functions ; and 
generally there is in this subject a great mass of formule 
connected with the theory of the representation of numbers 
by quadratic forms. The various theorems in regard to 
the number of representations of a number as the sum of 
a definite number of squares cannot be here referred to. 

44, The equation x\+y\=2\, where X is any positive 
integer greater than 2, is not resoluble in whole numbers 
(a theorem of Fermat's) The general proof depends on 
the theory of the complex numbers composed of the Ath 
roots of unity, and presents very great difficulty ; in parti- 
cular, distinctions arise according as the number A does or 
does not divide certain of Bernoulli's numbers. 

45. Lejeune-Dirichlet employs for the determination of 
the number of quadratic forms of a given positive or nega- 
tive deterininant a remarkable method depending on the 
summation of a series Z/-*, where the index s is greater 
than but indefinitely near to unity. 

46. Very remarkable formule have been given by 
Legendre, Tchebycheff, and Riemann for the approximate 
determination of the number of prime numbers less than a 
given large number x. Factor tables have been formed for 
the first nine million numbers, and the number of primes 
counted for successive intervals of 50,000 ; and these are 
found to agree very closely with the numbers calculated 
from the en formule. Legendre’s expression 


is of the form where A is a constant not very 


logs- A” 
different from yt ; Tchebycheff's depends on the log- 
arithm-integral li(x); and Riemann's, which is the most 
accurate, but is of a much more complicated form, con- 
tains a series of terms depending on the same integral. 

The classical works on the Theory of Numbers are Legendre, 
Théorie des Nombres, 1st ed. 1798, 3d ed. 1830; Gauss, Disquisi- 
tiones. Arithmetice, Brunswick, 1801 (reprinted in the collected 
works, vol, i., Gottingen, 1863 ; Freneh trans, under the title 
Recherches Arithmétiques, by Poullet- Delisle, Paris, 1807); and 
Lejeune- Dirichlet, Vorlesungen über Zahlenthecorie, "3d ed., with 
extensive and valuable additions by Dedekind, Brunsw ick, 1879-81. 
We have by the late Prof. H. J. S. Smith the extremely valuable 
series of *"Reports on the Theory of Numbers,” Parts I. to VL, 
British Association Reports, 1859-62, 1864-65, which, with his own 
original researches, will be printed in the collected works now in 
course of publication by the Clarendon Press. See also Cayley, 
** Report of the Mathematical Tables Committee," Brit. Assoc. Re- 
port, 1875, pp. 305-306, for list of tables relating to the Theory of 
Numbers, ‘and Mr. J. W. L. Glaisher’s introduction to the Factor 
Table for ‘the Sixth Million, London, 1883, in regard to the p 
mate formule for the number of prime numbers. (A. 


NUMENIUS, one of the so-called ? NEOPA, 
and a forerunner of the Neo-Platonists, was a native of 
Apamea in Syria, and flourished during the latter half of 
the second Christian century. He was a somewhat volu- 
minous writer in philosophy and philosophical biography, 
but all that is known of his opinions is found in passing 
references by Clement of Alexandria, Origen, Eusebius, 
ana one or two of the Neo-Platonists. He seems to have 
taken Pythagoras as his highest authority, and at the 
same time to have been unaware of any discrepancy be- 
tween his own views and those of Plato, whom he further 
described as an “ Atticizing Moses," and as deriving all 
his knowledge, like Pythagoras, from the East. He held 

a kind of trinity, the members of which he designated 
as wdziros, éxyovos, and dzóyovos respectively,—the first 
being the supreme deity, or pure vots, the second the 
demiurge, and the third the world. 

NUMERALS. The use of visible signs to represent 
numbers and aid reckoning is not only older than writing 
but older than the development of numerical language on 
the denary system ; we count by tens because our ancestors 
counted on their fingers and named numbers accordingly. 
So used, the fingers are really numerals, that is, visible 
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numerical signs ; and in antiquity the practice of counting 
by these natural signs prevailed in all classes of society. 
Even at this day if a Wallachian peasant wants to multiply 
8 by 9 he effects this by making the fingers of each hand, 
counting from the thumb, represent the numbers from 6 
to 10 consecutively. He therefore sets his question by 
stretching out the ring finger of the right hand and the 
middle finger of the left. He then counts that in the 
direction from the thumb there is one more finger on the 
right hand and two on the left. Multiplying 1 by 2 he 
gets 2 as the units of the product sought. Again the out- 
stretched fingers are respectively the third and fourth from 
the thumb; adding 3 and 4 he gets 7 for the tens of the 
product. By this rule he does not need to know the 
multiplication table above 4 times 4. Tn the later times of 
antiquity the finger symbols were developed into a system 
capable of expressing all numbers below 10,000. The left 
hand was held up flat with the fingers together. The units 
from 1 to 9 were expressed by various positions of the 
third, fourth, and fifth fingers alone, one or more of these 
being either closed on the palm or simply bent at the 
middle joint, according to the number meant. The thumb 
and index were thus left free to express the tens by a 
variety of relative positions, e.g., for 30 their points were 
brought together and stretched forward; for 50 the thumb 
was bent like the Greek F and brought against the ball of 
the index. The same set of signs if executed with the 
thumb and index of the right hand meant hundreds instead 
of tens, and the unit signs if performed on the right hand 
meant thousands.! 

The fingers serve to express numbers, but to make a 
permanent note of numbers some kind of mark or tally is 
needed. Thus the Romans kept count of years by yearly 
driving a nail into the temple of Minerva. The nail in 
this case is a sort of hieroglyphic, and in all systems of 
hieroglyphies signs for numbers naturally occur. A single 
stroke is the obvious representation of unity; higher 
numbers are indicated by groups of strokes. But when 
the strokes become many they are confusing, and so a new 
sign must be introduced, perhaps for 5, at any rate for 10, 
100, 1000, and so forth. Intermediate numbers are ex- 
pressed by the addition of symbols, as in the Roman system 
eexxxvl = 236. This simplest way of writing numbers is 
well seen in the Babylonian inscriptions, where all numbers 
from 1 to 99 are got by repetition of the vertical arrow- 
head Y= 1, and a barbed sign ( — 10. But the most inter- 
esting ease is the Egyptian, because from its hieratie form 
sprang the Phoenician numerals, and from them in turn 
those of Palmyra and the Syrians, as illustrated in table 1. 
Two things are to be noted in this table—first, the way in 
which groups of units come to be joined by a eross line, 
and then run together into a single symbol, and, further, 
the substitution in the hundreds of a principle of multipli- 
cation for the mere addition of symbols. The same thing 
appears in Babylonia, where a smaller number put to the 
right of the sign for 100 (Y—) is to be added to it, but put 
to the left gives the number of hundreds. Thus <Y- 
—1000, but Y—4 —110. The Egyptians had hieroglyphics 
for a thousand, a myriad, 100,000 (a frog), a million (a 
man with arms stretched out in admiration) and even 
for ten millions. à 

Alphabetic writing did not do away with the use of 
numerical symbols, which were more perspicuous and com- 
pendious than words written at length. But the letters 

1 The system is described by Nicolaus Rhabda of Smyrna (Sth 
century A.D.), ap. N. Caussinus, De eloquentia sacra et humana, Paris, 
1636. Bede gives essentially the same system, and it has survived in 
the East to the present day ; see especially Ródiger, ** Ueber die im 


Orient gebräuchliche Fingersprache, &c.," D. M. C., 1845, and Palmer 
in Journ, of Philology, i. 247 sqq. 


of the alphabet themselves came to be used as numerals. 
One way of doing this was to use the initial letter of the 
name of a number as its sign. This was the old Greek 
notation, said to go back to the time of Solon, and usually 
named after the grammarian Herodian, who described it 
about 200 a.D. I stood for 1, Il for 5, A for 10, H for 
100, X for 1000, and M for 10,000 ; II with A in its bosom 
was 90, with H in its bosom it was 500. Another way of 
using the alphabet depended on the fixed order of its 
letters. The simplest application of this principle is to use 
consecutive letters for consecutive numbers. Thus the 24 
letters of the Ionic alphabet stood for the numbers 1 to 24, 
as we still see in the letters attached to the books of the 
Tliad. Another way common to the Greeks, Hebrews, 
and Syrians, and which in Greece gradually displaced the 
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Herodian numbers, was to make the first nine letters stand 
for the units and the rest for the tens and hundreds. With 
the old Semitic alphabet of 22 letters this system broke 
down at n= 400, and the higher hundreds had to be got 
by juxtaposition ; but when the Hebrew square character 
got the distinct final forms 4, D, p» y these served for the 
hundreds from 500 to 900. The Greeks with their larger 
alphabet required but three supplemental signs, which they 
got by keeping for this purpose two old Phoenician letters 
which were not used in writing (F or s=1=6, and ? = 
P — 90), and by adding sampi 7 for 900.? 

? The Arabs, who quite changed the order of the alphabet and 
extended it to twenty-eight letters, kept the original values of the old 


letters (putting ¢ for D and c5 for W), while the hundreds from 500 to 
1000 were expressed by the new letters in order from © to é In the 


time of Caliph Walid (705-715 a.D.) the Arabs had as yet no signs of 


numeration, 
XVIL — 79 
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Among the Greeks the first certain use of this system 
seems to be on coins of Ptolemy II. ‘The first trace 
of it on Semitic ground is on Jewish coins of the Has- 
moneans. It is the foundation of gematria as we find it 
in Jewish books and in the apocalyptic number of the 
beast (aop j72=666). But we do not know how old 
gematria is; the name is borrowed from the Greek. 

The most familiar case of the use of letters as numerals 
is the Roman system. Here C is the initial of centum 
and M of mille; but instead of these signs we find older 
forms, consisting of a circle divided vertically for 1000 and 
horizontally, O, or in the cognate Etruscan system divided 
into quadrants, @, for 100. From the sign for 1000, still 
sometimes roughly shown in print as CI9, comes D, the half 
of the symbol for half the number ; and the older forms of 
L, viz, L or J, suggest that this also was once half of the 
hundred symbol. So V (Etruscan A) is half of X, which 
itself is not a true Roman letter. The system, therefore, is 
hardly alphabetic in origin, though the idea has been thrown 
out that the signs for 10, 50, and 100 were originally the 
Greek X, F, P, which were not used in writing Latin.! 

When high numbers had to be expressed systems such 
as we have described became very cumbrous, and in alpha- 
betic systems it became inevitable to introduce a principle 
of periodicity, by which, for example, the signs for 1, 2, 3, 
&c., might be used with a difference to express the same 
number of thousands. Language itself suggested this 


principle, and so we find in Hebrew N or in Greek a= 
1000. So further BMv, BM., or simply £.— 20,000 (2 
myriads) If now the larger were always written to the 
left of the smaller elements of a number the diacritic mark 
could be dispensed with in such a case as Bwàa (instead 
of waa) — 2831, for here it was plain that B= 2000, not 
=2, since otherwise it would not have preceded w= 800. 
We have here the germ of the very important notion that 
the value of a symbol may be periodic and defined by its 
position. The same idea had appeared much earlier 
among the Babylonians, who reckoned by powers of 60, 
calling 60 a soss and 60 sixties a sar. On the tablets of 
Senkerah a list of squares and cubes is given on this 
principle, and here the square of 59 is written 58:1—that is, 
58 x 60--1; and the cube of 30 is 7:30—that is, 7 sar 4- 
30 soss=7 x 607+ 30x60. Here again we have value by 
position ; but, as there is no zero, it is left to the judgment 
of the reader to know which power of 60 is meant in cach 
case. The sexagesimal system, long specially associated 
with astronomy, has left a trace in our division of the hour 
and of the cirele, but as language goes by powers of 10 it is 
practically very inconvenient for most purposes of reckon- 
ing. The Greek mathematicians used a sort of decimal 
system ; thus Archimedes was able to solve his problem of 
stating a number greater than that of the grains of sand 
which would fill the sphere of the fixed stars by dividing 
numbers into octades, the unit of the second octade being 10° 
and of the third 10". So too Apollonius of Perga teaches 
multiplication by regarding 7 as the pythmen of 70, 700, 
and so forth. One must then find successively the product 
of the several pythmens of the multiplier and the multipli- 
cand, noticing in each case what are tens, what hundreds, 
and so on, and adding the results. The want of a sign for 
zero made it impossible mechanically to distinguish the 
tens, hundreds, &c., as we now do. 

Very early, however, a mechanical contrivance, the abacus, 
had been introduced for keeping numbers of different de- 
nominations apart. This was a table with compartments 
or columns for counters, each column representing a dif- 
ferent value to be given to a counter placed on it. This 
might be used either for concrete arithmetic—say with 


1 See further Fabretti, Paláographische Studien. 
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columns for pence, shillings, and pounds; or for abstract 
reckoning—say with the Babylonian sexagesimal system. 
An old Greek abacus found at Salamis has columns which, 
taken from right to left, give a counter the value of 
1, 10, 100, 1000 drachms, and finally of 1 talent (6000 
drachms) respectively. An abacus on the decimal system 
might be ruled on paper or on a board strewed with fine 
sand, and was then a first step to the decimal system. Two 
important steps, however, were still lacking: the first was 
to use instead of counters distinctive marks (ciphers) for 
the digits from one to nine; the second and more import- 
ant was to get a sign for zero, so that the columns might 
be dispensed with, and the denomination of each cipher 
seen at once by counting the number of digits following it. 
These two steps taken, we have at once the modern so-called 
Arabic numerals and the possibility of modern arithmetic; 
but the invention of the ciphers and zero came but slowly, 
and their history is a most obscure problem. 

What is quite certain is that our present decimal system, 
in its complete form, with the zero which enables us to 
do without the ruled columns of the abacus, is of Indian 
origin. From the Indians it passed to the Arabians, prob- 
ably along with the astronomical tables brought to Baghdad 
by an Indian ambassador in 773 A.D. At all events the 
system was explained in Arabic in the early part of the 9th 
century by the famous Abú Ja‘far Mohammed al-Khárizmí, 
and from that time continued to spread, though at first 
slowly, through the Arabian world. 

In Europe the complete system with the zero was derived 
from the Arabs in the 12th century, and the arithmetic 
based on this system was known by the name of algoritmus, 
algorithm. This barbarous word is nothing more than a 
transcription of Al-Kharizmi, as was conjectured by Reinaud, 
and has become plain since the publication of a unique 
Cambridge MS. containing a Latin translation— perhaps 
by Adelhard of Bath—of the lost arithmetical treatise of 
the Arabian mathematician.? The arithmetical methods 
of Khárizmí were simplified by later Eastern writers, and 
these simpler methods were introduced to Europe by 
Leonardo of Pisa in the West and Maximus Planudes in 
the East. The term zero appears to comè from the Arabic 
sifr through the form zephyro used by Leonardo. 

Thus far recent inquirers are agreed, The disputed points are— 
(1) the origin and age of the Indian system, and (2) whether or not 
a less developed Indian system, without the zero but with the nine 
other ciphers used on an abacus, entered Europe before the rise of 


Islam, and prepared the way for a complete decimal notation. 
(1) The use of numerals in India ean be followed back to the 
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Nana Ghat inscriptions, supposed to date from the early part of the 
3d century B.c. These are signs for units, tens, and hundreds, as 
in the other old systems we have dealt with. Like the Indian 
alphabet, they are probably derived from abroad, but, as in the case 


2 Published by Boncompagni in Trattati d' Aritmetica, Rome, 1857. 

3 From Sir E. C. Bayley's paper in J. R. A. S., 1882. 

4 From Burnell’s South Indian Palmography, 1874. 

5 Of the 10th century. (From Burnell, op. cit.) 

€ Of the 10th century; from a MS. written at Shiraz. 
Woepcke, Mémoire sur la propagation des chiffres Indiens.) 

7 From a MS. at Paris. (From Woepcke, op. cit.) 

8 Erlangen (Altdorf) MS. (From Woepcke, op. cit.) 
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of the alphabet, their origin is obscure. The forms of the later 
Indian numerals for the nine digits appear to be clearly derived 
from the earlier system. In table 2 the first two lines give forms 
earlier than the introduction of the system of position, while the 
Devanagari in the third line was used with a zero and position value. 
The ‘‘eave” numerals were employed during the first centuries of 
the Christian era. The earliest known example of a date written 
on the modern system is of 738 A.D., while the old system is found 
in use as late as the early part of the 7th century (Bayley). On the 
other hand, there is some evidence that a system of value by position 
was known to Sanskrit writers on arithmetic in the 6th Christian 
century. These writers, however, do not use ciphers, but symbolical 
words and letters, so that it is not quite clear whether they refer to 
a system which had a zero, or to a system worked on an abacus, 
where the zero is represented by a blank column. There is no proof 
as yet for the use of any system of position in India before the 6th 
century, and nothing beyond conjecture ean be offered as to its origin. 

(2) In Europe, before the introduction of the algorithm or full 
Indo-Arabic system with the zero, we find a transition system in 
which calculations were made on the decimal system with an abacus, 
bnt instead of unit counters there were placed in the columns 
ciphers, with values from one to nine, and of forms that are at 
bottom the Indian forms and agree most nearly with the numerals 
used by the Arabs of Africa and Spain. For among the Arabs 
themselves there were varieties in the forms of the Indian numeral, 
and in particular an eastern and a western type. The latter is 
ealled Ma, (dust), a name which seems to connect it with the 
use of a sand-spread tablet for calculation. The abacus with 
ciphers instead of counters was used at Rheims about 970-980 
by Gerbert, who afterwards was pope under the title of Sylvester 
IL, and it became well known in the 11th century. Where did 
Gerbert learn the use of the abacus with ciphers? There is no 
direet evidence as to this, for the story in William of Malmesbury, 
that he stole it from an Arab in Spain, is generally given up as 
fabulous. On the other hand, no evidence is offered for an earlier 
use of the abacus with ciphers, except a passage describing the 
system in the Geometria ascribed to Boetius. If this book is 
genuine the Indian numerals were known in Europe and applied to 
the abacus in the 5th eentury, and Gerbert only revived yu long- 
forgotten system. On this view we have to explain how Doetius 
got the ciphers. The Geometria aseribes the system to the ** Pytha- 
gorici "—7.e., the Neo-Pythagoreans—and it has been thought pos- 
sible that the Indian forms for the numerals reached Alexandria, 
along with the cruder form of value by position involved in the 
use of the abacus without a zero, before direct communication be- 
tween Europe and India eeased, which it did about the 4th century 
A.D. It is then further conjectured by Woepeke that the ghobár 
numerals of the western Arabs were by them borrowed from the 
system of Doetius before the full Indian method with the zero 
reached them; and thus the resemblanee between these forms 
and those in MSS. of Boetius, which are essentially the same as 
in other MSS. of the 11th century, would be explained. This 
view, however, presents great difficulties, of which the total dis- 
appearance of all trace of the system between Boetius and Gerbert 
is only one. We have no proof that the Indians ever used such an 
abaeus, or that they had value by position at so early a date as is 
required, and the ghobár numerals are too similar to those of the 
eastern Arabs to make it very credible that the two systems had 
been separated for centuries. The genuineness of the Geometria is 
still ably maintained by Cantor, but it has been attacked on other 
grounds than that of the passage about the abacus; and on the 
whole it is still an open question whether the abacus with ciphers 
is not the outcome of an early imperfect knowledge of the Arabie 
system, Gerbert or some other having got the signs and a general 
idea of value by position without having an explanation of the 
zero. 

See Cantor, Geschichte der Mathematik, vol. i., Leipsic, 1880, as the most recent 
general account of the subject ; also Chasles, papers in the Comptes Rendus, 1813; 
Friedlein, Die Zahlzeichen und das elementare Rechnen der Griechen und Römer, 
Åc., 1869; Woepcke, Sur l'introduction de Varithmétique Indien en occident, 
Home, 1859, and Mémoire sur la propagation des ehiffres Indiens, Paris, 1863. 
For the paleography of the Indian numerals see Burnell, Elements of S. Indian 
Paleography, 1874; and Sir E. C. Bayley in J. R. A. S., 1882, 1883. For Boetius 
compare Friedlein’s edition of his arithmetic and geometry, Leipsic, 1867, aud 
Weissenborn in Zeitsch. Math. Phys., xxiv. Other references to the copious 
literature will be found in Cantor and Friedlein, who also disenss the subject 
of the notation for fractions, which cannot be entered on here. For systems 


passed over here, see Pihan, Exposé des signes de numération usités chez les 
peuples orientaux, Paris, 1860. (W. R. S.) 


NUMERIANUS, M. AvnELIUS, Roman emperor, accom- 
panied his father, the emperor Carus, on the Persian 
expedition beyond the Tigris and along with his absent 
brother, Carinus, was proclaimed emperor on the death of 
the former (December 283). Having resolved to abandon 
the campaign, he was returning towards Europe when he 
mysteriously died before Chalcedon was reached, eight 
months afterwards. Arrius Aper, prefect of the pretorians, 
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his father-in-law, suspected of having murdered him, was 
hastily stabbed by Diocletian, his successor. Numerianus is 
represented as having been a man of considerable literary 
attainments, as well as of singular gentleness, amiability, 
and purity. 

NUMIDIA was the name given to a large tract of 
country in the north of Africa, extending along the Medi- 
terranean Sea from the confines of Mauretania to those 
of the Roman province of Africa. The term was, however, 
employed in very different senses, and within very different 
limits, at different periods of time. When Carthage was at 
the height of its power, and the Romans first came into 
contact with the nations of northern Africa, the name of 
Numidia was applied to the whole country from the river 
Mulucha (now called the Mulüya), about 100 miles west of 
Oran, to the frontier of the Carthaginian territory, which 
nearly coincided with the modern regency of Tunis. It 
is in this sense that the term is employed by Polybius, 
and all succeeding historians down to the close of the 
Roman republic. The Numidians, as thus defined, were 
divided into two great tribes, the Massyli on the east, 
and the Masszesyli on the west,—the limit between the 
two territories being the river Ampsaga, which enters 
the sea to the west of the remarkable promontory called 
Tretum, now known as the Seven Capes. At the time of 
the Second Punic War the eastern tribe was under the 
government of Masinissa, who took part with the Romans 
in the contest, while his rival Syphax, king of the 
Massesylians, supported the cause of the Carthaginians. 
In consequence of this, after the close of the war, Syphax's 
dominions were forfeited, and united with those of Masi- 
nissa, who now ruled the whole Numidian people from 
the frontier of Mauretania to the boundary of the Cartha- 
ginian territory. That monarch, who attained to a great 
age, retained the whole of these extensive dominions till 
his death in 148 s.c, as was the case also with his son 
and successor Micipsa; but after the death of the latter 
in 118, the ambition of his nephew JUGURTHA (q.v.) in- 
volved him in à war with Rome, which ended in his defeat 
and death in 106. 

Numidia was not, however, incorporated with the Roman 
empire until a later period. After the death of Jugurtha 
the western portion of his dominions was added to those 
of Bocchus, king of Mauretania, while the remainder con- 
tinued to be governed by native princes unti] the civil war 
between Cesar and Pompey, in which Juba, then king 
of Numidia, having espoused the cause of the latter, and 
supported Scipio and Cato in Africa, was defeated by 
Cæsar, and put an end to his own life (46-3.0.). Numidia, 
in the more restricted sense which it. had now acquired, 
became for a short time a Roman province, but in the settle- 
ment of affairs after the battle of Actium (30) it was 
restored to Juba IL, son of the preceding monarch, who 
had acquired the favour of Augustus. A few years later, 
however, Juba was transferred to the throne of Mauretania, 
including the whole western portion of the ancient Numi- 
dian monarchy as far as the river Ampsaga, while the 
Roman province of Numidia, which was now definitely 
constituted, comprised only the tract between that river 
and the Tusca, which formed the western limit of the 
Roman province of Africa. But though thus restricted in 
extent—so as nearly to correspond with the modern French 
province of Constantine, while the kingdom of Numidia 
in the wider sense had included the whole of Algeria—the 
Roman province of Numidia attained a high degree of pros- 
perity and civilization, and was studded with numerous 
towns, the importance of which is attested by inscriptions 
still extant, as well as by the massive remains of their 
ancient monuments and works of public utility. This 
period of prosperity continued to be favoured by unbroken 
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peace for more than four centuries, until the invasion 
of the Vandals in 428 A.D. reduced it to a condition 
of gradnal decay; and the invasion of the Arabs in 
the 8th century again brought desolation upon the land, 
which was aggravated by continual misgovernment until 
the conquest of Algeria by the French within the present 
century. 

The physical character of the country has been already 
described in the article ArcERIA. It may be briefly 
observed that the whole tract of northern Africa from 
the river Mulucha to the frontiers of the regency of 
Tunis may be divided into three parallel zones or regions : 
the Tell, or fertile district near the sea, the broad inland 
plateaus beyond it, and the Sahara, or barren region to 
the south of these uplands, sloping thence down to the 
great desert which is generally known by that name. The 
central upland tract assumes a more rugged and moun- 
tainous character in the eastern district, which formed the 
Roman province of Numidia, and now constitutes the 
French province of Constantine. But this elevated region 
breaks down abruptly towards the east, where it sends out 
only a few offshoots into the plains of Tunis, as well as 
to the south where it faces the wide expanse of the Sahara. 
It is here that is situated the mountain group called the 
Aures (the Mons Aurasius of Procopius) of which the 
highest summit, called by the Arabs Jebel Chellia, attains 
to an elevation of 7580 feet. 

The name of the Numidians appears to have heen 
nothing more than a Latinized form of the Greek term 
Nomades, vaguely applied by them to the wandering 
tribes of northern Africa. It could never have had any 
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ethnographical signification ; and there can be no doubt 
that the people thus designated were merely a portion of 
the great Berber race, which extended in ancient times 
from the shores of the Atlantic to the confines of Egypt, 
and which still, under the name of Kabyles, forms a por- 
tion of the population of both Algeria and Tunis. The 
Geetulians, who at the same period occupied the southern 
slopes of the mountains towards the Sahara, appear to 
have stood in much the same relation to the Numidians 
that the tribes called Tuaricks or Tuareg do at the present 
day to the comparatively civilized Kabyles of Algeria. But 
the Roman authority over these wanderers of the desert was 
of a very precarious character, and a line of outposts near 
the foot of the mountain range formed the limit of their 
practical dominion towards the south. 

The chief towns of Numidia under the Romans were :— 
Cirta, the capital in the interior, subsequently called 
Constantina, which name it still retains; Rusicada, on the 
coast, serving as its port, on the site now occupied by 
Philippeville; and east of it the more important city of 
Hippo Regius (well known as the see of the celebrated 
Augustine), near the modern Bona. South of Cirta, in the 
interior, were Theveste (now Tebessa) and Lambesa (now 
Lambessa), with extensive Roman remains. But there 
were not less than ten towns with the title of “coloniz,” 
and in the 5th century the Notitia enumerates no less than 
123 episcopal sees. 


For details concerning the condition of Numidia as a Roman 
province, see Corp. Inscr. Lat., vol. viii. (1881) A more popular 
account will be found in the Algérie Romaine of G. Boissière (2 vols 
8vo, Paris, 1883). (Ee i, B:) 
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HE science of numismatics treats of coins and medals. 

It acquaints us with the metals used in their com- 

position, their various inscriptions and devices, their 

mechanical execution and artistic merit. It tells us of 

the different denominations of coins, their relation to one 
another, and the laws by which they were regulated. 

The earliest known coins were issued by the Greeks in 
the 7th century before the Christian era. By the 4th 
century the whole civilized world used money, each state 
generally having its proper coinage. This has continued 
to be the case to the present time ; so that now there are 
few nations without a metal currency of their own, and 
of these but a sinall proportion are wholly unacquainted 
with the use of coins. The number of varieties of coins 
and medals of which specimens are preserved in collec- 
tions may be estimated at not less than several hundred 
thousand ; and future discoveries will probably greatly in- 
crease this sum. <A series of monuments of such length and 
completeness affords, as might be expected, very import- 
ant illustration to history and to kindred branches of 
knowledge. This is, indeed, the real value of numismaties, 
and the student will do well to keep it constantly before 
him. 

Coins, although they confirm history, rarely correct it, 
and never very greatly. The earliest belong to a time and 
to nations as to which we are not otherwise wholly ignorant, 
and they do not afford us that precise information which 


* would fill in any important details of the meagre sketch 


of contemporary history. We gain from them scarcely any 
direct historical information, except that certain cities or 
princes issued money. When in later times the devices 
and inscriptions of the coins give more detailed information, 
history is far fuller and clearer, so that the numismatic 
evidence is rarely more than corroborative. There are, 
indeed, some remarkable exceptions to this rule, as in the 


case of the Bactrian coins, which have supplied the outlines 
of a portion of history which was otherwise almost wholly 
lost. The value of the corroborative evidence afforded by 
coins must not, however, be overlooked. It chiefly relates 
to chronology, although it also adds to our knowledge of 
the pedigrees of royal houses. But perhaps the most 
interesting manner in which coins and medals illustrate 
history is in their bearing contemporary, or nearly con- 
temporary, portraits of the most famous kings and captains, 
from the time of the first successors of Alexander the Great 
to the present age, whereas pictures do not afford portraits 
in any number before the latter part of the Middle Ages; 
and works of sculpture, although occupying in this respect 
the same place as coins in the last-mentioned period and 
under the Roman empire, are neither so numerous nor so 
authentic. There is no more delightful companion in 
historical reading than a cabinet of coins and medals. 
The strength and energy of Alexander, the ferocity of 
Mithradates, the philosophic calmness of Antoninus, the 
obstinate ferocity of Nero, and the brutality of Caracalla 
are as plain on the coins as in the pages of history. The 
numismatic portraits of the time following the founding 
of Constantinople have less individuality ; but after the 
revival of art they recover that quality, and maintain it to 
our own day, although executed in very different styles 
from those of antiquity. From this last class we can form 
a series of portraits more complete and not less interesting 
than that of the ancient period. 


While coins and medals thus illustrate the events of Mytho- 
history, they have an equally direct bearing on the belief logy- 


of the nations by which they were issued; and in this 
reference lies no small part of their value in connexion 
with history. The mythology of the Greeks, not having 
been fixed in sacred writings, nor regulated by a dominant 
priesthood, but having grown out of the different beliefs 
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of various tribes and isolated settlements, and having been 
allowed to form itself comparatively without check, can 
scarcely be learned from ancient books. Their writers give 
us but a partial or special view of it, and modern authors, 
in their attempts to systematize, have often but increased 
the confusion. The Greek coins, whether of kings or 
cities, until the dcath of Alexander, bear sacred subjects 
only. Afterwards, on the regal coins, the king's head 
usually occupies the obverse and a sacred subject is placed 
on the reverse. -The coins of Greek cities under the em- 
pire have usually an imperial portrait and a reverse type 
usually mythological. The whole class thus affords us 
invaluable evidence for the reconstruction of Greek mytho- 
logy. We have nowhere else so complete a series of the 
different types under which the divinities were represented. 
There are in modern galleries very few statues of Greek 
divinities, including such as were intended for architectural 
decoration, which are in good style, fairly preserved, and 
untouched by modern restorers. If to these we add reliefs 
of the same class, and the best Graeco-Roman copies, we 
can scarcely form a complete series of the various repre- 
sentations of these divinities. The coins, however, supply 
us with the series we desire, and we may select types 
which are not merely of good work, but of the finest. 
The mythology of ancient Italy, as distinct from that of 
the Greek colonies of Italy, is not so fully illustrated by the 
coins of the country, because these are for the most part 
of Greek design. There are, however, some remarkable 
exceptions, especially in the money of the Roman common- 
wealth, the greater number of the types of which are of a 
local character, including many that refer to the myths and 
traditions of the earliest days of the city. The coins of 
the empire are especially important, as bearing representa- 
tions of those personifications of an allegorical character 
to which the influence of philosophy gave great prominence 
in Roman mythology. 

Coins are scarcely less valuable in relation to geography 
than to history. The position of towns on the sea or on 
rivers, the race of their inhabitants, and many similar 
particulars are positively fixed on numismatic evidence. 
The information that coins convey as to the details of the 
history of towns and countries has a necessary connexion 
with geography, as has also their illustration of local forms 
of worship. The representations of natural productions 
on ancient money are of special importance, and afford 
assistance to the lexicographer. This is particularly 
the case with the Greek coins, on which these objects 
are frequently portrayed with great fidelity. We must 
recollect, however, that the nomenclature of the ancients 
was vague, and frequently comprised very different objects 
under one appellation, and that therefore we may find 
very different representations corresponding to the same 
naine. 

The art of sculpture, of which coin-engraving is the off- 
spring, receives the greatest illustration from numismatics. 
Not only is the memory of lost statues preserved to us in 
the designs of ancient coins, but those of Greece afford 
admirable examples of that skill by which her sculptors 
attained their great renown. The excellence of the designs 
of very many Greek coins struck during the period of the 
best art is indeed so great that, were it not for their 
smallness, they would form the finest series of art-studies 
in the world. - The Roman coins, though at no time to be 
compared to the purest Greek, yet represent worthily the 
Greco-Roman art of the empire. From the accession of 
Angustus to the death of Commodus they are often fully 
equal to the best Graeco-Roman statues. This may be said, 
for instance, of the dupondii struck in honour of Livia by 
Tiberius and by the younger Drusus, of the sestertii of 
Agrippina, and of the gold coins of Antoninus Pius and 
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the two Faustinas, all which present portraits of remark- 
able beauty and excellence. The medizval Italian medals 
are scarcely less useful as records of the progress and char- 
acteristics of art, and, placed by the side of the Greek and 
Roman coins, complete the most remarkable comparative 
series of monuments illustrating the history of the great 
schools of art that can be brought together. Ancient coins 
throw as great light upon the architecture as upon the 
sculpture of the nations by which they were struck. Under 
the empire, the Roman coins issued at the city very fre- 
quently bear representations of important edifices. The 
Greek imperial coins struck in the provinces present similar 
types, representing the most famous temples and other 
structures of their cities, of the form of some of which we 
should otherwise have been wholly ignorant. The little- 
known art of painting among the ancients does not re- 
ceive so much illustration from the coins. The best Greek 
pieces are of too severe a style to admit of an approach to 
pictorial treatment, although we perceive such a tendency 
in the works of important schools, and during the period 
of decline. The Roman coins sometimes present groups 
which have a very pictorial character, traceable to the 
tendency of the sculpture of the period ; this is principally 
about the time of the Antonines. They are, however, 
never so pictorial in treatment as the medieval Italian 
medals. The art of gem-engraving among the ancients is 
perhaps most nearly connected with their coinage. The 
subjects of coins and gems are so similar and so similarly 
treated that the authenticity of gems, that most difficult 
of archzological questions, receives the greatest aid from 
the study of coins. 


After what has been said it is not necessary to do more Litera- 
than mention how greatly the study of coins tends to ture. 


illustrate the contemporary literature of the nations which 
issued them. Not only the historians, but the philosophers 
and the poets, are constantly illustrated by the money of 
their times. This was perceived at the revival of letters ; 
and during the last two centuries coins were very fre- 
quently engraved in the larger editions of the classics. A 
want of technical numismatic knowledge in the editors, 
and the carelessness of the artists, combined to deprive 
these illustrations of much of their value. Probably in 
part on this account, but chiefly in consequence of the 
change from historical to textual criticism, ancient coins 
have been little used in this manner by the new school. 
This neglect is being remedied, although the full value 
of coins and medals in illustration of the literature of 
modern as well as of ancient times is not as yet sufti- 
ciently perceived. - 


The science of numismatics is of -eomparatively recent Origin 


The ancients do not seem to have formed collec- of the 
d Sclence. 


origin. 
tions, although they appear to have occasionally preserve 
individual specimens for their beauty. Petrarch has the 
credit of having been the first collector; but it is prob- 
able that in his time ancient coins were already attract- 
ing no little notice. The importance of the study of all 
coins has since been by degrees more and more recognized, 
and at present no branch of the pursuit is left wholly 
unexplored. 


Besides its bearing upon the history, the religion, the Practical. 
manners, and the arts of the nations which have used money, "se. 


the science of numismatics has a special modern use in 
relation to art. Displaying the various styles of art pre- 
valent in different ages, coins supply us with abundant 
means for promoting the advancement of art among our- 
selves. If the study of many schools be at all times of 
advantage, it is especially so when there is little originality 
in the world. Its least value is to point out the want of 
artistic merit and historical commemoration in modern 
coins, and to suggest that modern medals should be exe- 
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cuted after some study of the rules which controlled the 


great works of former times. 

Definitions. —The following are the most necessary numismatic 
definitions. 

1. A coin is a piece of metal of a fixed weight, stamped by author- 
ity of government, and employed as a circulating medium.! 

2. A medal is a piece, having no place in the currency, struck to 
commemorate some event or person. Medals are frequently com- 
prised with coins in descriptions that apply to both equally ; thus, 
in the subsequent definitions, by the term coins, coins and medals 
must generally be understood. 

3. The coinage of a country is usually divided into the classes of 
gold, silver, and bronze (copper), for which the abbreviations X, JR, 
and Æ are employed in catalogues. In each class are comprised, not 
only the coins of the metal from which it takes its name, with 
no more than a necessary or inseparable proportion of alloy, but 
coins of other metallic substances, usually base, and always com- 
pound, which were generally struck in the place of the purer pieces. 
The principal metallic substances thns used were electrum for 
gold, billon for silver, brass for copper, and potin for silver and 
copper. 

a Electrum (#dexrpov, #rexrpos), a compound metallic substance, 
consisting of gold with a considerable alloy of silver. Pliny makes 
the proportion to have been four parts of gold to one of silver.? The 
material of early coins of Asia Minor struck in the cities of the 
western coast is the ancient electrum. It appears here to have at 
first consisted of three parts of gold to one of silver; but after- 
wards the proportion of silver was increased, though perhaps not 
everywhere. Gold largely alloyed with silver, not struck by the 
ancient Greeks or their neighbours, should be termed pale gold, 
as in the case of some of the late Byzantine coins. 

5. Billon, a term applied to the base metal of some Roman coins, 
and also to that of some medieval and modern coins. It is silver 
with a great proportion of alloy. When the base silver coins are 
M oer by copper washed with silver the term billon becomes in- 
appropriate. 

6. Brass, a compound metallic substance employed for coins. It 
may be used as an equivalent to the orichaleum of the Romans, a 
fine kind of brass of which the sestertii and dupondii were struck, 
but it is commonly applied indiscriminately to the whole of their 
copper currency. 

7. Potin, a term applied to the base metal of which some ancient 
coins are composed. It is softer than billon. 

8. Various other metallic substances have been used in coinage. 
The so-called ‘‘glass coins” of the Arabs are merely coin-weights. 

9. The forms of coins have greatly varied in different countries 
and at different periods. The usual form in both ancient and 
modern times has been circular, and generally of no great thickness. 

10. Coins are usually measured by Afionnet’s scale, from which 
the greatest dimension is taken, or, when they are square, the 
greatest dimension in two directions. This is, however, a very 
unsatisfactory scale, as its divisions are of an arbitrary character, 
and the instruments for applying it are such as make exactness 
scarcely possible. A gauge graduated to inches and decimal parts 
of an inch or to millimétres 1s far more satisfactory. 

11. The weight of a coin is of great importance, both in deter- 
mining its genuineness and in distinguishing its identity. To 
ascertain exact weight even to the tenth of a grain is therefore 
pe b and this can only be done by the careful use of excellent 
scales. 

12. The specific gravity of a coin may be of use in determining 
the metals in its composition. 

13. Whatever representations or characters are borne by a coin 
constitute its type. The subject of each side is also called a type, 
and, when there is not only a device but an inscription, the latter 


l This definition exeludes, on the one hand, paper currencies and their 
equivalents among barbarous nations, such as cowries, because they are neither 
of metal nor of fixed weight, although either stamped or sanctioned by authority, 
and, on the other hand, modes of keeping metal in weight, like the so-called 
Celtic ‘‘ring-money,” because they are not stamped, although perhaps sanctioned 
byauthority. The latter has attracted so much attention that it must not be 
passed by without some further notice. There seems to be no reasonable doubt 
that the Celtic gold rings all weigh multiples of the same unit, but very seldom 
multiples of one another, From their form it is probable that most of them 
were used as ornaments, and as such they would probably have been generally 
made to weigh an exact weight without fractions, on the same principle that the 
ancients frequently avoided fractions of their measures in architecture. They 
belong to a time anterior to the introduction of money among the Celts, or 
before its general use, and one, therefore, at which precious metal must have 
been weighed when employed in barter. Hence an additional reason, and prob- 
ably the main one, why their weight is always some multiple of the same unit. 
In a primitive state of society in the present day a woman often wears her 
dowry in coins as ornaments ; and thus these Celtic rings may have been both 
ornaments and substitutes for money. 

2 Hist. Nat., xxxiii. 23; comp. xxxvii. 11. Pliny distinguishes two kinds of 
“electron,” —amber, and this metallic substance. In Greek poetry the name 
seems to apply to both, bnt it is generally difficult to decide which is meant in 
any particular case. Sophocles, however, where he mentions TåTÒ Zápüeov 
fjxekrpov, . . . kal róv 'lvówov xpuaóv' (Ant. 1037-39), can scarcely be 
doubted to refer to the metallic electrum. 


NUM TSSVMICAÍUUHT CCS 


[ DEFINITIONS. 


may be excluded from the term. This last is the general use. No 
distinct rule has been laid down as to what makes a difference of 
type, but it may be considered to be an essential difference, how- 
ever slight. 

14. A difference too small to constitute a new type makes a 
variety. 

15. A coin is a duplicate of another when it agrees with it in 
all particulars but those of exact size and weight. Strictly speak- 
ing, ancient coins are rarely, if ever, duplicates, except when struck 
from the same die. 

16. Of the two sides of a coin, that is called the obverse which 
bears the more important device or inscription. In early Greek 
coins it is the convex side; in Greek and Roman imperial it is 
the side bearing the head ; in medieval and modern that bearing 
the royal effigy, or the king’s name, or the name of the city ; and 
in Oriental that on which the inscription begins. The other side 
is called the reverse. 

17. The field of a coin is the space unoccupied by the prin- 
cipal devices or inscriptions. Any detached independent device or 
character is said to be in the field, except when it occupies the 
exergue. 

18. The exergue is that part of the reverse of à coin which is 
below the main device, and distinctly separated from it; it often 
bears a secondary inscription. Thus, the well-known inscription 
CONOB occupies the exergue of the late Roman and early Byzan- 
tine gold coins. 

19. The edge of a coin is the surface of its thickness. 

20. By the inscription or inscriptions of a coin all the letters it 
bears are intended ; an inscription is either principal or secondary. 

21. In describing coins the terms right and left mean the right 
and left of the spectator, not the heraldic and military right and 
left, or thosc of the coin. 

22. A bust is the representation of the head and neck ; it is com- 
monly used of such as show at least the collar-bone, other busts 
being called heads. 

23. A head properly means the representation of a head alone, 
without any part of the neck, but it is also commonly used when 
any part of the neck above the collar-bone is shown. The present 
article follows custom in the use of the terms bust and head. 

24. A bust or head is either facing, usually three-quarter face, or 
in profile, in which latter case it is described as to right or to left. 
Two busts may be placed in various relative positions which cannot 
be described in English without circumlocution. 

25. A bust wearing a laurel-wreath is said to be laureate. 

26. A bust bound with a regal fillet (diadem) is called diademed. 

27. A bust of which the neck is clothed is said to be draped. 

28. An object in the field of a coin which is ncither a letter nor 
a monogram is usually called a symbol. This term is, however, 
only applicable when such an object is evidently the badge of a 
town or individual. The term adjunct, which is sometimes em- 
ployed instead of symbol, is manifestly incorrect. 

29. A mint-mark is a difference placed by the authorities of the 
mint upon all money struck by them, or upon each new die or 
separate issue. 

30. A coin is said to be surfrappé when it has been struck on 
an older coin, of which the types are not altogether obliterated. 

91. A double-struek coin is one in which the die or dies have 
shifted so as to cause a double impression. 

32. A coin which presents two obverse types, or two reverse 
types, or of which the types of the obverse and reverse do not 
correspond, is called a mule; it is the result of mistake or caprice. 

Arrangement of Coins.—No uniform system has as yet been 
applied to the arrangement of all coins. It is usual to separate 
them into the three great classes of ancient coins (comprising Greek 
and Roman), medieval and modern, and Oriental coins. The de- 
tails of these classes have been differently treated, both generally 
and specially. ‘The arrangement of the Greek series has been first 
geographical, under countries and towns, and then chronological, 
for a further division; that of the Roman serics, chronological, 
without reference to geography ; that of the medieval and modern, 
the same as the Greck ; and that of the Oriental, like the Greek, 
but unsystematically,—a treatment inadmissible except in the case 
of a single empire. Then, again, some numismatists have sepa- 
rated each denomination or each metal, or have separated the 
denominations of one metal and not ofanother. There has been no 
general and comprehensive system, constructed upon reasonable 
principles, and applicable to every branch of this complicated 
science. Without laying down a system of rules, or criticizing 
former modes of arrangement, we offer the following as a classifica- 
tion which is uniform without being servile. 

1. Greek Coins.—All coins of Greeks, or barbarians who adopted 
Greek money, struck before the Roman rule or under it, but with- 
out imperial effigies. The countries and their provinces are placed 
in a geographical order from west to east, according to the system 
of Eckhel, with the cities in alphabetical order under the provinces, 
and the kings in chronological order. The civic coins usually pre- 
cede the regal, as being the more important. The coins are further 
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arranged chronologically, the civic commencing with the oldest and | They are flat and broad, but thin, and generally have on the ob- 

ending with those bearing the effigies of Roman emperors. The | verse the portrait of a Roman emperor. It may be observed that 

gold coins of each period take precedence of the silver and the | the common division of Greek coins is into autonomous and im- 

silver of the copper. The larger denominations in each metal are | perial, the former comprising all except those of the Roman period 

placed before the smaller. Coins of the same denomination and | which have the effigies of emperors. P 

period are arranged in the alphabetical order of the magistrates' The different monetary systems of the Greeks grew out of the use Mone- 

names, or the letters, &c., that they bear. of different standards of weight; in other words, their coins were tary svs- 
2. Roman Coins.—Al]l coins issued by the Roman commonwealth | divisions of various talents. To investirate the origin of these EU d 

and empire, whether struck at Rome or in the provinces. The | monetary systems would demand a complete examination of Greek i 
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arrangement is chronological, or, where this is better, under geo- 
graphical divisions. 

3. Mediæval and Modern Coins of Europe.—All coins issued by 
Christian European states, their branches and colonies, from the 
fall of the empire of the West to the present day. This elass is 
arranged in a geographical and chronological order, as similar as 
possible to that of the Greek class, with the important exception 
of the Byzantine coins and the coins following Byzantine systems, 
which occupy the first place. The reason for this deviation is that 
the Byzantine money may be regarded not only as the principal 
source of medizval coinage but as the most complete and important 
medisval series, extending as it does without a break throughout 
the Middle Ages. The regal coins usually precede the civie ones, 
as being the more important ; and the medals of each sovereign or 
eity follow the coins. 

4. Oriental Coins.—All coins bearing inscriptions in Eastern 
languages, excepting those of the Jews, Pheenicians, and Cartha- 
ginians, which are classed with the Greek coins from their close 
connexion with them. These coins should be arranged under 
the following divisions: Ancient Persian, Arab, Modern Persian, 


metrology, which could not be attempted in the present article. 
It will be well, however, to state in a few words the theory of Dr 
Brandis, at once the latest and the most satisfactory, though it 
cannot be said to completely solve the hard series of problems 
which the documents set before us. 

The source of the Greek systems of weight has been referred to 
Babylonia, no link having been established with the different 
metrology of Egypt, a circumstance which may make us pause 
before finally accepting the results of the inquiry. The Babylonian 
weights had a twofold form,—the heavy talent, sometimes called 
the Assyrian, and the light talent, sometimes called the Baby- 
lonian. The heavy talent is the double of the light. Their 
weights and those of their divisions are thus stated by Dr Brandis 
on the evidence of the inscribed weights found at Nimrüd, the 
ancient Calah, in Assyria (see NINEVEH), which are now in the 
British Museum. The result is approximately true, but it has been 
shown by a careful reweighing of the objects that the maximum 
weights rise somewhat higher and the minimum fall somewhat 
lower than is indicated in the table. 


Grammes. Grains. 


Indian, Chinese, and coins of the far East. Heavy Talent 60,600 ^ —936,000; known range 62,400 to 57,000 grammes. 
This method of arrangement will be found to be as uniform as Mina 1010 = 15,00; ,, » 1,010 ,, 960 " 

it can be made, without being absolutely mechanical. It differs in | ,, s» Mina 1683 = 200; 4, os 17°33 5, — 16 y 

some important particulars from most or all of those which have Light e ds z poe EO C P E 2 

previously obtained ; but these very differences are the result of ds Mina 84152 130; , o 8:00 ;, que 


the consideration of a complete collection, and have therefore an 
inductive origin. A general uniformity is no slight gain, and may 
well reconcile us to some partial defects. ‘These defects may be 
remedied in large collections by the use of ‘‘ cross-references” 
from one cabinet to another, and by the formation of independent 
series to illustrate the general one. A series illustrative of Greek 
art, and another of Greco-Roman, might be formed. A series of 
portraits, and another of reverse types, would be equally valuable. 
Others might be made to show the changes of the coinage in relation 
to the condition of a state, with careful indications of the weight and 
composition of the examples, and others to illustrate the history of 
a particular country or city. Thus, the Byzantine copper coinage 
exhibits the success or disaster of the imperial arms, and the 
financial state of the empire in its fluctuations, while nothing can 
be more interesting than to see at one view the numismatie history 
of a great city. We have coins of Rome under the commonwealth 
and the empire, under the Ostrogoths, the Byzantines, the medizval 
senate, and the popes. The series of London would be not the 
least curious. It would begin with the Roman coins issued by the 
mint of Londinium at the time of Diocletian and his colleagues, 
comprising those of the usurpers Carausius and Alleetus; then, 
liaving not long after ceased for a time, it would recommence with 
the Saxon pennies, inelnding a specimen of those of King Alfred, 
whieh have for their reverse type the monogram of the city's 
name; and, continuing through the medieval period, it would con- 
elude with modern tokens and medals, among the latter of which 
might be placed a copy of that famous one of the first Napoleon, 
with the inscription ‘‘ Frappée à Londres," which was intended to 
commemorate the success of the Bonlogne expedition. 


I.— GREEK CorNs. 


The heavy talent is supposed to have found its way to Greece 
by sea from the Pheenician coast-towns, the light talent by land 
through Lydia. In adopting the Babylonian weights the Phe- 
nicians and Greeks made an important deviation. They accepted 
the sixtieth of the mina as their shekel or stater, but allowed only 
fifty instead of sixty of these units to their mina, retaining the 
sexagesimal division in counting sixty mine to the talent. Thus 
the Phenician and Greek talents contained 3000 shekels or staters, 
not 3600 sixtieths of the mina. 

Two talents thus arose, —that by which tlie earliest Phocaic gold 
money was struck, derived from the heavy Babylonian, with a stater 
having a maximum weight of 256 grains, and the Euboie talent, 
derived from the light Babylonian, with a stater of 130 grains or 
a little more. The Phocaic was a modification of the Babylonian 
heavy talent, the Euboie of the light, cach having the same 
stater as the parent weight, but a lower talent. The relation of 
gold to silver in the earliest days of coined money, about 700 B.C., 
and for long after, was 134 to 1; consequeutly it was inconvenient 
to use the same standard for the two metals. ‘Two systems for silver 
money are supposed to have arisen from this necessity, and it is 
here that the most brilliant but least conclusive part of the theory 
of Dr Brandis begins. The sixtieth of the heavy Babylonian mina 
weighed 260 grains, its sixtieth again weighed 4°3 ; this multiplied 
by 13:3 gives us the Phenician drachm of 57 grains, introduced 
into Greece, and the basis of the so-called Greco-Asiatic or P'ho- 
nician silver standard. Four of these drachms produced the Phe- 
nieian stater at its maximum of 230 grains. ‘Tins fifteen staters were 
equal to one gold sixtieth (230 x 15-181 —258$, nearly 260). Dr 
Brandis therefore calls this the fifteen-stater system. The Lydians, 
on the other hand, are supposed to have originated a silver stater by 
multiplying the sixtieth of the light mina, 190 grains, by 13:3 and 


General There are some matters relating to Greek coins in general dividing this by ten, so as to obtain a silver stater of about 170 
charac- which may be properly considered before they are described in grains, current long after in Asia Minor. Ten of these staters would 
ter. geographical order. These are their general character, the chief | thus be equal to one gold sixtieth. This, therefore, is called the 


denominations, with the different talents of which they were the 
divisions, their devices and inscriptions, their art, and the mode 
of striking. j 

The period during whieh Greek coins were issued was probably 
not much less than a thousand years, commeneing about the 


ten-stater system. . 4 
The monetary standards of the Greeks (expressed in grains) may 
be referred to the two original talents in the following manner :— 


Heavy TALENT. 


d g Normal. Actual. 
beginning of the Tth century B.C. and generally ending at the Phocaic talent........ 780,000 768,000; used for gold in Asia Minor. 
death of Gallienus (268 A.p.). If classed with reference only to Pheenician .......... 690,000 — 600,000;  ,, gold and silver. 
their form, fabric, and general appearance they are of three prin- Macedonian ...... » » 5 ~~ Silver, — X 
i i i i 1 Ptolemaic ........ » ; » £o and silver. 
cipal types, —the archaie Greek, the ordinary Greek, and the Grieco- Meginctic . 90 5520000; | silver. 
Roman. The coins of the first class are of silver, electrum, and ` 

: r . : ; LicHT TALENT. 

sometimes gold. They are thick lumps of an irregular round m aiken 
form, bearing on the obverse a device, with in some cases an accom- Se » gold and silver. 
panying inscription, and on the reverse a square or oblong ineuse { Attic 0 » gold and silver. 
stamp (quadratum incusum), usually divided in a rude manner, g Corinthian ........ eee 270,000;  ,, silver. 


The coins of the second class are of gold, electrum, silver, and 
bronze. They are much thinner than those of the preceding elass, 
and usually have a convex obverse and a slightly eoncave or flat 
reverse, The obverse ordinarily bears a head in bold relief. ‘The 
coins of the third elass are, with very few exeeptious, of bronze. 


The following table exhibits the weights of the principal denomi- Denomi- 
nations of the Greek systems. The Corinthian talent is excluded nations. 


as simply a differently divided variety of the Attic, the Rhodian as 
a degraded Attic. In the subsequent account of Greek money the 
metrology of each class will be carefully noted. 


Types. 


Classes. 


Types of 
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Attic. JEginetic. | Pheenician. | Persie. | 

Grains. Grains. Grains. Grains. ' 
Distater or Tetradrachm.... 270 on 224 354 
Stater or Didraehm ........ 135 194 112 JU 
Hemistater or Drachm 67-5 97 56 $8 
Third or Tetrobol .......... 45 T 37 59 
Fourth or Triobol .......... | 33°75 48 28 44 
Sixth or Diobol ............ / 23:5 SB 18 29 
Eighth or Trihemiobol...... | 368 24 14 22 
Twelfth or Obol............ "NES 16 9 14 


The Rhodian drachm weighed 60 grains. The Babylonian weight 
is somewhat lower than the Persic, and it wants the distater. The 
term stater is usually applied to the didraehm, but also to the 
tetradrachm, and at Cyrene to the drachm.! 

The bronze standards have been less fully discussed. Some notice 
of them will be given under different geographical heads. 

In the types of Greek coins (using the term in its restricted 
sense) the first intention of the designers was to indicate the city 
or state by which the money was issued. The necessity for dis- 
tinctive devices was most strongly felt in the earlier days of the 
art, when the obverse of a coin alone bore a design, and, if any 
inscription, only the first letter, or the first few Ictters, of the 
name of the people by whom it was issued. The motive which 
dictated the kind of type to be selected was undoubtedly a religious 
one.? There are some isolated instances in which the religious 
character of a type is doubtful; but these, if proved, would be 
only exceptions to a general rule. The picty of that age adopted 
religious devices, and for a long time it was held to be impious to 
substitute any other representations for them. To the same cause 
may, perhaps, be partly ascribed the preference on the most ancient 
coins for devices of a symbolical character to actual representations 
of divinities, although the difficulty of portraying the human form 
in the infancy of art must have had considerable influence in this 
direction. 

Greek coins, if arranged according to their types, fall into three 
classes: (1) civic coins, and regal without portraits of sovereigns ; 
(2) regal coins bearing portraits; and (3) Greco-Roman coins, 
whether with imperial heads or not. The coins of the first class 
have either a device on the obverse and the quadratum incusum 
on the reverse, or two devices; and these last are again either 
independent of each other, though connected by being both local, 
or—and this is more common—that on the reverse is a kind of 
complement of that on the obverse. It will be best first to describe 
the character of the principal kinds of types of the first class, and 
then to notice their relation. It must be noted that a head or 
bust is usually an obverse type, and a figure or group a reverse 
one, and that, when there is a head on both obverse and reverse, 
that on the former is usually larger than the other, and represents 
the personage locally considered to be the more important of the 
two. We must constantly bear in mind that these types are 
religious and local if we would understand their meaning. ‘I do 
not believe," Burgon says, * that the types of coins are, on any occa- 
sion, original compositions, but always copicd (from the earliest to 
the lowest times) from some sacred public monument. Thus, when 
we find what is called a Bocotian buckler on coins, we are not to look 
upon the representation as a Baotian buckler, but as the buckler of 
some Boeotian hero well known to the ancient inhabitants of that 
country, and accounted to be sacred by them. In like manner, 
when we find Minerva represented on coins we are not to under- 
stand the type as a Minerva, but the Minerva of that place; and, 
in some eases which might be brought forward, the individual 
statues which are represented on coins, or ancient copies, will be 
found to exist. The only example of originality of composition 
apparent on coins is where types have been doubled or halved, to 
express similar modifications of value.” 

In the following list the types of Greek coins of cities, and of 


civic,&c., kings, not having regal portraits, are classed in a systematic order, 


coins. 


withont reference to their relative antiquity. 

1. Head or figure of a divinity worshipped at the town, or by the 
people, which issued the coin, as the head of Pallas on coins -of 
Athens, and the figure of Heracles on coins of Beeotian Thebes. 
Groups are rare until the period of Greco-Roman coinage. 

2. Sacred natural or artificial objects, —(«) animal sacred to a 
divinity of the place, as the ow! (Athens) and the tortoise (/Egina); 
(P) sacred tree or plant, as the silphium (Cyrene) and the olive- 
branch (Athens); (e) arms or implements of divinities, as the arms 
of Heracles (Erythre), the tongs of Vulean (ZEsernia). 

It is difficult to connect many objects comprised in this class 
with local divinities. The reason of this appears to be that the 
Hellenes, wherever they colonized, and nowhere more than in 
Greece, found an earlier system of low nature-worship, and en- 


1 This information on Greek weights and coinages is wholly derived from 
Mr B. V. Head's published statements of Dr Brandis's results (Numismata 
Orientalia, ** Lydia," 1877, pp. 1 sq.5 Num. Chron., 1875, pp. 245 sq.; Proceedings of 
Institute of Bankers, 1879; Guide to the Coins of the Ancicnts, 1881). The writer 
is, however, responsible for the doubts expressed as to Dr Brandis’s theory. 

2 Bee Burgon, in Numismatic Journal, vol. i. pp. 97 sq. 
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deavoured to ineorporate it into their own more intellectual 
mythology, sometimes with but partial success. 

3. Head or figure of a local genius, — (a) river-god, as the Gelas 
(Gela); (b) nymph of a lake, as Camarina (Camarina); (e) nymph 
of a fountain, as Arethusa (Syracuse). 

4. Head or figure of a fabulous personage or half-human monster, 
as a Gorgon (Neapolis Macedonic), the Minotaur (Cnossus). 

5. Fabulous animal, as Pegasus (Corinth),a griffin (Panticapeum), 
the Chimera (Sicyon). 

6. Head or figure of a hero or founder, as Ulysses (Ithaca), the 
Lesser Ajax (Locri Opuntii) , Taras, founder of Tarentum (Tarentum). 

7. Objects conneeted with heroes, —animal connected with local 
hero, as the Calydonian boar or his jaw-bone (JEtolians) Arms 
of heroes also occur as types, but their attribution to particular 
personages is difficult or impossible. 

8. Celebrated real or traditional saered localities, as mountains 
on which divinities are seated, the labyrinth (Cnossus). 

9. Representations connected with the public religious festivals 
and contests, asa chariot victorious at the Olympic games (Syraeuse). 

The relation of the types of the obverse and reverse of a coin is 
a matter requiring careful consideration, since they frequently 
illustrate one another. As we have before observed, this relation 
is either that of two independent objects, which are connected 
only by their reference to the same plaee, or the one is a kind of 
complement of the other. Among coins illustrating the former 
class we may instance the beautiful silver didrachms of Camarina, 
having on the obverse the head of the river-god Hipparis and on the 
reverse the nymph of the lake carried over its waters by a swan, 
and those of Sicyon, having on the obverse the Chimera and on 
the reverse a dove. The latter class is capable of being separated 
into several divisions. When the head of a divinity occurs on the 
obverse of a coin, the reverse is oecupied by an object or objects 
sacred to that divinity. Thus the common Athenian tetradrachins 
have on the one side the head of Pallas and on the other an owl 
and an olive-branch; the tetradrachms of the Chalcidians in 
Macedonia have the head of Apollo and the lyre ; and the copper 
coins of Erythre have the head of Heracles and his weapons. 
The same is the case with subjects relating to the heroes: thus 
there are draelims of the ZEtolian League which have on the obverse 
the head of Atalanta and on the reverse the Calydonian boar, or 
his jaw-bone and the spear-head with which he was killed. In 
the same manner the coins of Cnossus, with the Minotaur on the 
obverse, have on the reverse a plan of the Labyrinth. Besides 
the two principal deviees there are often others of less importance, 
which, although always sacred, and sometimes symbols of local 
divinities, are generally indicative of the position of the town, or 
have some reference to the families of magistrates who used them 
as badges. Thus, for example, besides such representations as 
the olive-branch sacred to Pallas on the Athenian tetradrachms, 
as a kind of second device dolphins are frequently seen on coins of 
maritime places; and almost every series exhibits many symbols 
which can only be the badges of the magistrates with whose names 
they occur. Regal coins of this class, except Alexander’s, usually 
bear types of a local character, owing to the sinall extent of most 
of the kingdoms, which were rather the territories of a city than 
considerable states at the period when these coins were issued. 


The second great class—that of coins of kings bearing portraits— Regal, 
Religious feeling aflords the with por- 
ong exclusion of regal portraits,—the feeling that it traits. 


is necessarily separate from the first. 
clue to the i 

would be profane for a mortal to take a place always assigned hitherto 
to the immortals. Were there any doubt of this, it would be 
removed by the character of the earliest. Greek regal portrait, that 
of Alexander, which oceurs on coins of Lysimachus. This is not 
the representation of a living personage, but of one who was not 
only dead but had received a kind of apotheosis, and who, having 
been already called the son of Zeus Ammon while living, had been 
treated as a divinity after his death. He is therefore portrayed 
as a young Zeus Ammon. Probably, however, Alexander would 
not have been able, even when dead, thus to usurp the place of a 
divinity upon the coins, had not the Greeks become aceustomed to 
the Oriental ** worship ” of the sovereign, which he adopted. This 
innovation rapidly produced a complete change ; every king of the 
houses which were raised on the ruins of the Greek empire could 
place his portrait on the money which he issued, and few neglected 
to do so, while the sovereigns of Egypt and Syria even assumed 
divine titles. 

The reign of Alexander produced another great change in Greek 
coinage, very different from that we have noticed. He suppressed 
the local types almost throughout his empire, and compelled the 
towns to issue his own money, with some slight difference for 
mutual distinction. His successors followed the same policy ; and 
thus the coins of this petiod have a new character. The obverses 
of regal coins with portraits have the head of the sovereign, which 
in some few instances gives place to that of his own or his country’s 
tutelary divinity, while figures of the latter sort almost exelusively 
occupy the reverses. Small symbols, letters, and monograms on 
the reverses distinguish the towns in this class. 


GRJECO-ROMAN COINS. | 


The Greco-Roman coins begin, at different periods, with the 
seizure by Rome of the territories of the Greek states. They are 
almost all bronze ; and those in that metal are the most character- 
istic and important. In their types we see a further departure 
from the religious intention of those of earlier times in the rare 
admission of representations, not only of eminent persons who had 
received some kind of apotheosis, such as great poets, but also of 
others who, although famous, were not, and in some cases probably 
could not have been, so honoured. We also observe on these coins 
many types of an allegorical character. 

The following principal kinds of types may be specified, in addi- 
tion to those of the two previous elasses. (1) Head or figure of 
a famous personage who either had received a kind of apotheosis, 
as Homer (Smyrna), or had not been so honoured, as Herodotus 
(Halicarnassus) and Lais (Corinth). (2) Pictorial representations, 
always of a sacred character, although oecasionally bordering on 
earicature. We may instance, as of the latter sort, a very remark- 
able type representing Pallas playing on the double pipe and seeing 
her distorted face reflected in the water, while Marsyas gazes at her 
from a rock,—a subject illustrating the myth of the invention of 
that instrument (Apamea Phrygie). (8) Allegorical types, as 
Hope, &c., on the coins of Alexandria of Egypt, and many other 
towns. These were of Greek origin, and owed their popularity to 
the sculpture exeeuted by Greeks under the empire ; but the feeling 
which rendered such subjects prominent was not that of true Greek 
art, and they are essentially characteristic of the New Attic school 
which attained its height at Rome under the early emperors. Of 
this kind of type we must again speak in noticing the Roman 
coinage. 

Those types which were common to this and the older classes 
were also much developed in their subjects. Thus, for instance, 
groups frequently took the place of single figures ; and the repre- 
sentations of sacred localities acquired a great prominence, the 
mest common being of buildings, which are generally temples. 
In the architectural types a tendency to pictorial representation is 
evident in the constant endeavours to depict edifices in perspective. 

There is a class of coins which is always considered as part of 
the Greco-Roman, although in some respects distinct. This is the 
eolonial series, struck in Roman colonie, and having almost always 
Latin inscriptions. As, however, these colonie were towns in all 
parts of the empire, from Emerita in Spain (Merida) to Niniva 
Claudiopolis (Nineveh) in Assyria, in the midst of a Greek popula- 
tion and often of Greek origin, their coins help to complete the series 
of civic money, and, as we might expect, do not very markedly 
differ from the proper Greek imperial coins except in having Latin 
inscriptions and showing a preference for Roman types. 

Wo have now to speak of the meaning of the inscriptions of 
Greek coins. These are either principal er secondary; but the 
former are always intended when inscriptions are mentioned with- 
out qualification, since the secondary ones are non-essential. The 
inscription of civic money is almost always the name of the people 
by which it was issued, in the genitive plural, as AODHNAION on 
coins of the Athenians, ZYPAK OOZIQN on coins of the Syracusans. 
The inseription of regal money is the name, or name and title, of 
the sovereign in the genitive, as AAERANAPOY, or BASIAENS 
A.AE&ANAPOY, on coins of Alexander the Great. This genitive 
form implies a nominative understood, which has been generally sup- 
posed to be véu:cua, ‘‘money.” There are four instances in which a 
nominative of this-kind occurs in coins, -—PANOZ EMI ZHMA, 
“I am the badge of Phanes,” on an archaic coin of Halicarnassus ; 
TOPTYNOXZ TO IIAIMA, *'the struck” money of Gortys, if the 
form suggested by M. François Lenormant be admissible, on an 
archaic coin of Gortys; and ZEYOA KOMMA, “the stamp” or 
“coin of Seuthes," as well as ZEYOA. API'YPION, the “silver 
piece" or * money of Seuthes." The balance preponderates in 
favour of the idea that such a word as vójucpa, or the more definite 
term for a piece ef gold (xpvcoüs), silver (dpyvpov), or copper 
(xaXxoÜs), was intended. Yet the instances are not sufficient to 
establish the case. Besides their disagreement, it must be remem- 
bered that the coins of Phanes and Gortys belong to the infancy of 
money in Asia Minor and Crete, and that Senthes was a semi-barbar- 
ous'ehieftain. Any one familiar with Greek epigraphy will see the 
danger of resting on such evidence. In the eighth edition of the 
Encyclopedia Britannica a different explanation was offered on the 
authority of the late Mr Burgon, who generously communicated it 
to the writer. He supposed the inscription to relate to the type, 
and that the nominative understood is the name of that type. It 
should be remarked that the type of the reverse of a civic coin is 
usually a complement ot that of the obverse, and that the converse 
may be inferred of regal coins; there is thus in general virtually but 
one type, that of the tutelary divinity or sacred symbol of the city or 
sovereign. Athenian coins with the inscription AOH[NAION] 
have as their obverse type the head of Athene ; the meaning of the 
inscription, according to Burgon’s explanation, would be, not ‘‘the 
money of the Athenians,” but ‘‘ Athene of the Athenians.” When 
the name of the divinity represented is written, the nominative 
understood is supplied. Thus on coins of Syracuse, with the 
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head of Arethusa as the obverse type, we read APEOOZA—(rev. 
ZYPAKOXIQN, “Arethusa of jun Syracusans,” and on AH 
with the head of Zeus, ZEYZ EAEYOEPIOZ—ZYPAKOZION, 
eei nee of EET > the Syracusans.” There are instances 
in whieh the names of the divinity and of the people occur together 
as EIPHNH AOKPON, ‘Irene of the ioe on a coin of 
the Loeri Epizephyrii, the obverse having the head and name of 
ZEY2, as though the sense were Zeus (and) Irene of the Locrians. 
In the ease of regal coins Burgon's theory cannot be applied 
in strictness. In most cases we could supply the name of the 
divinity represented on the reverse, as, for the gold staters of 
Alexander, [NIKH] AAEZANAPOY, and for the silver, [ZEYZ] 
AAEZANAPOY; but when the type, as of almost all the Ptole- 
maic coins, is a symbol, in this case the eagle, some modification 
is needed. If we suppose that the nominative, understood when 
none is expressed, or implied when a divinity is named, is some 
word expressing the idea conveyed by the badge, as Zeus by the 
eagle, we shall probably be not far from the truth. The secondary 
inscriptions cither deseribe secondary types, as AO AA, “rewards,” 
accompanying the representation of the arms given to the vietor 
in the exergues of Syraeusan decadrachms,! or are the names of 
magistrates or other officers, or in regal coins those of cities, or are 
those of the engravers of the dies, of whom sometimes two were 
employed, one for the obverse and the other for the reverse, or are 
dates. These inscriptions are often but abbreviations or monograms, 
especially when they indicate cities on the regal coins. 


The importance of Greek coins as illustrating the character of Art of 
contemporary art cannot he easily overrated. They are beyond all coins. 


other monuments the grammar of Greek art. Their geographical 
and historical range is only limited by Greek history and the Greek 
world ; as a series they may be called complete; in quality they are 
usually worthy of a place beside contemporary sculpture, having 
indeed a more uniform merit; they are sometimes the work of 
great artists, and there is no question of their authenticity, nor have 
they suffered from the injurious hand of the restorer. Thus they 
tell us what other monuments leave untold, filling up gaps in the 
sequence of works of art, and revealing local schools known from 
them alone. 

The art of coins belongs to the province of relief, which lies 
between the domains of sculpture and of painting, partaking of 
the character of both, but most influenced by that which was 
dominant in each age. Thus in antiquity relief mainly shows 
the rule of sculpture, in the Renaissance that of painting. 

Sculpture best represents character (7060s), painting expression 
(rà má07). Character is the permanent aspect of the face and 
figure as denoting the dominant quality. "Thus a great statue may 
be not unfairly described by a single epithet. Expression is the 
transient but intense effect of some sudden feeling. A single figure 
in a painting requires a fuller description than a statue; the char- 
acter is seen beneath the expression. Sculpture aims at embodying 
the ideal, and when it represents the real it must show the fulness 
of all qualities and even of all porn Repose is the con- 
dition of sculpture. Painting having for its purpose the repre- 
sentation of light (colour), and the effects of light in bodies, can 
only deal with the cirenmstances of the moment. Movement is 
implied in painting.? Sculpture that is pietorial and painting 
that is sculpturesque belong to the decline of art. Expression of a , 
supreme kind is, however, found in sculpture of high quality, especi- 
ally in that kind of relief which lies nearest to sculpture, alto- 
rilievo ; and charaeter is seen in noble portraits which endeavour 
to represent the man in his completeness. «But such sculpture is 
properly in groups and such painting in the single form. The 
group suggests the treatment of painting, the single form in pictorial 
art that of sculpture. Relief, as intermediate between sculpture 
and painting, admits separately of movement and the momentary 
action, but the movement must be of the most dignified and rhythm- 
ical kind, otherwise it will need colour te counteract confusion by 
a higher harmony, and the momentary action must be of supreme 
importance. Observe the dignity and rhythm of the Panathenaic 
frieze of the Parthenon, the want of colour in the Amazon frieze of 
the Mausoleum, contrasting it with the noble fragmentary chariot 
frieze, and the supreme moment chosen in the metopes of the 
Parthenon. i 5 

Relief is usnally divided into three kinds, low, middle, and high 
(basso-, mezzo-, and alto-rilievo), and it is convenient to retain 
these terms while admitting that they are only roughly correct. 
Work to be viewed in a feeble light and from a distance must 
have clearness in the most necessary outlines, and that simplicity 
which equally marks the Panathenaic frieze. ‘It admits of simple 
and gencral movement. This is low relief, and must not be too much 
raised from the background. High relief differs from sculpture 
in the round in that it is not necessarily detached from the back- 
ground, nor usually of the full depth of true proportion, and in 


OEE r i. EE amamma amamma 
1 It is scarcely to be doubted that the arms on the Syracusan decadrachins 
represent a reward given toan Olympic competitor or competitors on return- 


ing home. m bog 
2 On the whole subject cf. C. O. Miiller, Arehdologie der Kunst, 88 25-27. 
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consisting of groups to be seen from a distance, so simply treated as 
to be free from confusion due to the shadows upon thein, and not to 
cast shadows. It should thus be simple in the forms. It admits of 
expression of the highest kind, which is almost suggested by the 
relation of the figures which constitute a group, but it does not 
allow movement. Middle relief, inasmuch as it is used for objects 
to be seen near, is delicate in its outlines and may be elaborate in 
its details. The sculptured columns of the temple of Artemis at 
Ephesus show the delicacy of the method and coins and gems 
its delight in elaboration. All coins shonld be treated in this 
manner, and it is usual in the entire range of those of the Greeks, 
although the influence of sculpture on relief of other kinds is con- 
stantly traceable. 

It may be expected that Greek coins will bear the impress of the 
sister arts of sculpture and painting, filling up the gaps in the 
sequence of examples of the art of which we have remains, telling 
us somewhat of that which has but a written tradition. Our first 
duty is to endeavour to place the documents in the best order, 
separating the geographical from the historical indications, first 
examining the evidence of local schools, then those of the suc- 
cession of styles. It is from coinsalone that we can discover the 
existence of great local schools, reflecting the character of the differ- 
eut branches of the Hellenic race. In tracing the changes in these 
schools we gain a great addition to our ideas of the successive 
styles, and can detect new examples of those which owe their fame 
to the leading masters. But in dealing with works in relief we have 
the advantage due to their intermediate character. In our larger 
geographical horizon we can trace the character of the successive 
styles, not of sculpture only, but also of sculpture and painting. 

Greek coins clearly indieate three great schools, each with its 
subordinate groups. The school of central Greece holds the first 
plaee, including the northern group centred in Thrace and Mace- 
donia, and the southern in the Peloponnesus, with the outlying 
special schools of Crete and Cyrene. The Ionian school has its 
northern group, Ionia, Mysia, and Æolis, and its southern, Rhodes 
and Caria. Beyond these are certain barbarous and semi-barbarous 
groups, of which the most important is that of eastern Asia Minor, 
Persia, and Phoenicia, with Cyprus. The school of the West com- 
prises the two groups of Italy and Sicily. 

The whole duration of the schools is limited, by the repulse of 
the Persians and the accession of Alexander, from 480 to 332 B.C. 
Before this age all is archaic, and it is hard to trace local character- 
istics. After it, the centralizing policy of the sovereigns and the 
fall of the free cities destroyed local art. In certain cultivated 
centres under enlightened kings a local art arose, but it speedily 
beeame general, and we have thus to think of a succession Eai 
during the rest of the life of Greek art. The century and a half 
of the local schools is significantly the great age of this art. 

In the study of each school we have first to determine its char- 
acter, and then to look in its successive phases for the influence of 
the great masters of style. Two dangers must be avoided. We 
must not too sharply divide the sculptors and the painters as if they 
always were true to the special functions of their arts. It is well to 
bear in mind that the earliest great painter, Polygnotus, was a por- 
trayer of character, xaAós hOoypápos, 7Ocxds, as Aristotle calls him, 
whereas the latest great pe represented expression. "Thus 


, sculpture first weighed down the balance, afterwards painting; but 


it must be remembered that relief can be truer to painting than 
sculpture in the round, which is more limited by the conditions of 
the material and mechanical necessities. Our second danger is due 
to the ease with which local qualities may be ascribed to the in- 
fluence of a leading style. It is also to be borne in mind that 
the movement of art in coins was during one period slower than 
in sculpture, —hence an influence more general than particular. 
Phidias and Myron do not make their mark so much as Polyclitus. 
In all eases the direct influence of great masters is to be looked 
for later than their age. The style of their time is prevalent in the 
coins, their actual works do not produce imitations till later, and 
as this is so we must regard the reflexions as influenced by the 
atmosphere in which they were produced. A Hera of the age of 
Polyelitus may be truer to the style of this artist than a later 
one which was produced under the influence of his famous statue. 
The school of central Greece in its southern group, comprehending 
Attica, is remarkable for its widespread extent. It has its colonies 
in Magna Grecia at Thurium, an Athenian foundation, probably 
at Terina, and in Macedonia at Amphipolis and Chalcidice under 
Athenian rule. 1t alone shows instances comparable to the works 
of Phidias, though its most numerous fine works are of the age of 
Polyclitus and that of Praxiteles and Scopas. Its qualities may 
be seen by comparison of the same subjects as treated by the other 
schools and groups. The earliest works are marked more than 
any others by the qualities of high promise which characterized 
the ZEginetan marbles,—the same dignified self-restraint and calm 
simplicity. Next we perceive a series strong in style, and showing 
that lofty dignity, that reposeful embodiment of character, which 
are the stamp of the works of Phidias and his contemporaries. The 
subjects are more remarkable for fidelity, breadth, and boldness 
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than for delicacy of execution or elaboration of ornament. Every- 
subject is ideal, even the portrayal of animal form. Thus the char- 
acter shows us what divinity is intended and the ideality what 
is intended by the representation of beast or bird. From these 
works we pass to those which reflect the style of the time of 
Praxiteles and Scopas, when the influence of painting began to be 
felt, and art inclined towards feeling and descended to sentiment. 
Still, to the last, character rules these coins, and the chief difference 
we see is in the increased love of beauty for its own sake and the 
fondness for representing movement, not to the exclusion of repose, 
but by its side. In other respeets there is little change except in 
the finer execution and more ornamental quality of the work. 
Even when the greatest achievement of the Sicilian school, the 
head of Persephone on the decadrachms of Syraeuse, is copied by the 
Locrians and the Messenians, the larger quality of the school of 
Greece asserts itself, and the copy is better than the original: there 
is less artifice and more breadth. The northern group is at first 
ruder, in the age of Phidias severer, and afterwards it merges into 
the greater softness of its southern rival. If it copies, as Larissa 
may copy Syracuse and Neapolis in Campania, it again asserts its 
superior simplicity, and we prefer the copy to the original. 


The Ionian school lacks the sequence which the rest of the Greek Tonia 


world affords. It is broken by the baneful influence of the Persian 
dominion, and consequently the best works belong to the earliest 
and latest part of the period. The earliest coins, of the Aginetan 
age, present nothing special; the later, of the time of Praxiteles and 
Scopas, comprise works not inferior to those of central Greece, and 
remarkable, like the Western and the Cretan, as the sole records of 
a school otherwise unknown. They are markedly characterized by 
the qualities of the style of feeling, that of Praxiteles and Scopas ; 
but more than this, they are the expression of that style in pictorial 
form. They represent expression, and they treat it as it could not 
be treated in sculpture in the round, portraying locks streaming in 
the air and flowing draperies. At the same time, they are trne to 
the highest qualities of art. Each divinity is at once recognized. 
Persephone has not the maidenly sweetness she wears in Hellas, but 
the melancholy foresight of her fate; she has not the character 
but the expression of the goddess. It must be remembered that, 
while Hellas produced the great sculptors, western Asia Minor bred 
the great painters after Polygnotus, himself a sculptor in painting 
rather than a painter. In the native land of Zeuxis, Parrhasius, 
and Apelles we see the evidence of the rule of painting. The 
execution of even the smallest works of this school is marked by 
ihe subtlest modulations of form, and here again we see the quality 
of the painter, who, having to represent solid objects on a plane, 
must have the highest knowledge of anatomy. The power of ex- 
pression and the knowledge of what underlies the surface of the 
face are carried even in the smallest works just alluded to, as the 
Cyzicene hecte, to a degree of excellence which bafiles modern 
critical power. The technical skill is inferior to that of the West, 
yet the skill in modelling is far greater, and has no parallel in the 
medallie work of any other time or country. 


The school of the West, if we except such outlying examples of The 
the art of Hellas as those of Thurium and Terina, has its highest West. 


expression in Italy, its most characteristic in Sicily. It has 
distinctive qnalities throughout the age. Even in the earlier 
period we trace a striving after beauty and a delicacy of finish, with 
a weakness of purpose, that mark the school with an influence 
increasing to a time long after the extinction of its rivals. We 
irace neither clearness of character nor force of expression. "The 
Persephone of Syracuse is merely a beautiful girl. More than 
this, her beauty is shown off by the portrayal of the artifices of 
civilized life, emphasized by tricks of style. At the same time 
there is a knowledge of the capacity of the materials and the form 
of the coin, and a masterly pomor of finish, on the whole a com- 
ar of technical skill which is unequalled. The result in the 
ower subjects is splendid, if wanting in variety, but in the higher 
we miss the noble achievements of the greater schools. So far 
there is a general agreement in the northern and southern groups. 
Yet the Italian shows a nobler and simpler style, with some aftinity 
to that of central Greece, which we look for in vain in Sieily, 
though we are dazzled by the rich beauty of the magnificent series 
of eoins which marks her wealthiest age. Sicilian art has this 
apparent advantage, that the great cities, save Syracuse, perished 
in the Carthaginian invasion, or under the tyranny of the elder 
Dionysius. Thus we have no important works save of Syracuse 
during the second half of our period, and cannot judge fully to 
what this school would have fallen. The key to this exceptional 
development of Greck art is found in the absence of sculptors or 
painters in the West, except only Pythagoras of Rhegium at the 
very beginning of the age, whose influence is thought to be trace- 
able on the money of his native town. The Western art is that of 
engravers accustomed to minute and decorative work, uninfluenced 
by seulpture or painting. — Their designs will not bear enlargement, 
which only enhances the charm of those of the other leading schools. 
Those of the great Syracusan decadrachms are small ; those of the 
minute hects of Cyzicus are large. 
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The most important of the lesser schools is the Cretan. Crete, 
retaining the primitive life of older Hellas, was never truly civilized, 
but enjoyed to the last the privileges and exhibited the faults of 
an undeveloped condition. Producing in the age of high art 
neither sculptor nor painter of renown, the Cretans, to judge from 
their coins, were copyists of nature or art. At first rude, their 
work acquires excellence in design, but never in execution. While 
we see their poor reproductions of the designs of the Peloponnesus, 
we are amazed by their skill in portraying nature. Their gods are 
seated in trees with a baekground of foliage. Their bulls are 
sketched as they wandered in the meadows. All fitness for the 
mode of relief, as well as for the material and the shape of the 
coin, is entirely ignored. Hence a delight in foreshortening, 
and a free choice of subject with no reference to the circle in 
which it must be figured. In spite, however, of their skill, the 
Cretans never attempted the three-quarter face, which is at once the 
best suited to the surface of a coin and the most trying to the skill of 
theartist. Yet their work is delightfully fresh, as if done in the open 
air. There is no idealism, but much life and movement. In a 
word, the school is naturalistic and picturesque. Its works are of 
the highest value in the study of Greck art, but as examples of the 
application of that art to coins they are to be used with caution. 
Nowhere else do we see the artist so freely copying nature and art, 
nowhere so unshackled by academic rules, nowhere so little aware of 
the limitation of his province. 

It is important to study the mode in which Greek money was 
coined, because the forms of the pieces thus receive explanation, 
and true coins are discriminated from such modern falsifications as 
have been struck, and in some degree from those which have been 
cast. Our direct information on the subject is extremely scanty, 
but we are enabled by careful inference to obtain a very near 
approximation to the truth on all the most important points. 

The only single ancient Greek die of the authenticity of which 
we are persuaded was seen by Burgon in the East. He de- 
scribed it, from recollection, as a piece of copper or bell-metal, in 
the shape of a truncated cone, flat at the top and bottom, about 
34 inches in height, and from about 3 inches in diameter at the 
bottom to 2 at the top. In the upper surface was cut the dic for 
the reverse of a tetradrachm of a Seleucid king of Syria, with the 
type of Apollo seated on the omphalos. There appears to have 
been no trace of any method of fitting this to the die of the obverse. 
From the appearance which the coins present, it may be inferred 
that the Greeks placed a ball of metal, carefully adjusted to the 
proper weight, and cold, between two dies, and then struck the 
upper die a powerful blow with a very heavy hammer. There was 
no collar to give the coins an exactly circular form. The dies must 
have been of hard metal, though softer than modern ones. Some 
Greck coins have been found of the same die, but such as the writer 
has seen did not present any evidence as to the wear to which their 
dies had been subjected. The Roman coins appear to have been 
struck in the same manner, but with a more careful adjustment of 
the two sides, yet without a collar. Their dies, although hard, 
inust have been, like the Greek dies, softer than those of the 
moderns, since, in the case of coins from the same die, we can trace 
the increase of imperfections through wear, and this notwithstand- 
ing the short period for which each die was used and the relatively 
few coins struck from it. In the case of Greek coins, there is 
similar evidence, in the great number which have bad or imperfect 
impressions, although not worn, since all these can scarcely owe 
their inferiority to insufficient force having been used in striking 
them. Some few Greek and Roman coins were cast and not struck ; 
others were first cast to give them their general form, and then 
struck. Both cases, however, form very rare exceptions, and are 
confined to particular groups of coins and not to isolated examples. 

We may now pass on to notice the Greek coinage of cach country, 
following Eckhel’s arrangement. The scries begins with Spain, 


of the fur Gaul, and Britain, a ae the only great class of barbarous 
)e 


Greek coinage. It must not be supposed that the money of the 
whole class is of one general character; on the contrary, it has 
very many divisions, distinguished by marked peculiarities ; it 
has, however, everywhere one common characteristic, —its devices 
are corrupt copies of those of Greek or Roman coins. The ear- 
liest of these barbarous coinages begin with the best imitations 
of the gold and silver money of Philip II. of Macedon. They 
probably first appeared to the north of his kingdom, but the gold 
soon spread as far as Gaul, and even found their way into southern 
Britain, by which time the original.types had almost disappeared 
through successive degradations. Next in order of time are the 
silver imitations of Roman family coins, the victoriati and denarii 
of the commonwealth, which began in Spain and passed into Gaul 
and Britain, being current in those countries with the gold money 
of Greek origin. The copper money of Spain follows the imitated 
silver types; that of Gaul and Britain, though showing Roman 
influence, is more original. It is useless to attempt a very minute 
classification of the subjects of these barbarous types, since the 
ae by whom they were executed did not properly understand 
them. 
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Side by side with these large coinages we find Greek money of 
colonies in Gaul and Spain, and a far ampler issue of Pheenician 
coins by the Carthaginian kings and cities of the Peninsula. The 


coinage of Hispania, corresponding to the modern Spain and Spain. 


Portugal, was issued during a period of about four centuries, closing 
in 41 A.D. "There are four classes of money, which in the order of 
their relative antiquity are Greek, of two groups, Carthaginian, 
Romano-Iberian, and Latin. The first or older group of Greek 
money belongs to the widespread currency which reveals the mari- 
time power of the Ionians of Phocea. It consists of fractions of 
the drachm of the Phocean standard, from the diobol or third 
downwards. Its later pieces are of the Phocæan colony of Kmporie, 
founded by the earlier settlement of Massilia. Next in order and in 
part contemporary, beginning before the middle of the 4th century 
B.C., come the drachms of Emporie, which betray the influence of 
Siculo-Punic art. Their standard is probably Carthaginian. Of 
the neighbouring Rhoda, a Rhodian colony, there is similar money. 
Carthaginian coins of Spain begin in the same period with the issues 
of the great colony of Gades, following the same weights as the 
Emporian drachms. These are followed by the issues of the Barcides 
from 234 to 210 B.c., with Carthaginian types and of Pheenician 
weight, struck of six denominations, from the hexadrachm to the 
hemidrachm. Señor Zobel de Zangróniz has classed them to 
Spain, on the grounds of provenance and the possession of the 
silver mines by the Barcide kings, against Miüller, who attri- 
butes them to Africa. The types are Carthaginian, and present 
some interesting subjects. The true Iberian currency begins not 
long after the Punic. The later drachms of Emporie, ultimately 
following the weight of the contemporary Roman denarius, have 
Iberian legends, and form the centre of a group of imitations 
issued by neighbouring native tribes with their distinctive in- 
scriptions. This coinage ceased when the Roman province was 
formed in 206 B.c. A little before this date the Romans had begun 
to introduce Latin money ; about this time, however, they took 
the backward step of permitting native coinages of Latin weight. 
Probably they found that native legends and types were more 
welcome to their subjects than those of Rome. Consequently this 
coinage of Spain under the republic, which lasted until 133 B.C., 
may be almost considered national. The two provinces Hispania 
Citerior and Hispania Ulterior have this marked difference: the 
coins of the nearer province, of silver and bronze, have always lberian 
iuseriptions on the reverse, and are clearly under distinct Roman 
regulation ; those of the farther are apparently of independent origin, 
and consequently bear Iberian, Phenician, Libyo-Pheenician, and 
Latin legends, but they are of bronze alone. The interest of these 
coins lies mainly in their historical and geographical information. 
They bear the names of tribes, often the same as those of the town 
of mintage. The art is poor, and lacks the quaint originality and 
decorative quality of that of Gaul. Ultimately the native money 
was wholly Latinized (133 B.c.), though political circumstances for 
a time renewed it under Sertorius (80-72 B.c.) in the modified form 
ofa bilingual currency. The purely Latin issues of the two provinces, 
and under the empire more largely (from 27 B.C.) of the three, Tarra- 
conensis, Betica, and Lusitania, present little of interest. They 
closed in the reign of Caligula (37-41 a.p.), though in later times 
purely Roman money in gold and silver was issued at different times 
in Hispania down to the establishment of the Visigothic kingdom. 

The imperial money of Hispania introduces us to one of the two 
great classes of provincial coins under the empire ; the larger of these 
was the Greek imperial, bearing Greek inscriptions, the smaller the 
Roman colonial, with Latin inscriptions, deriving its name from the 
circumstance that among Greek-speaking nations the colonie were 
distinguished by the use of the Latin language on their money. In 
the coinage of Hispania, issucd by a nation adopting Latin for official 
use, the aspect of the coinage is colonial, though it was not wholly 
issued by colonies. Many of the Spanish towns belong to the kin- 
dred class of municipia; others are neither colonie nor municipia. 
In Hispania the obverse of the coin bears, as usual in the colonial 
class, the head of the emperor or of some imperial personage, the 
reverse a subject proper to the town. The priest guiding a plough 
drawn by a yoke of oxen is peculiarly proper toa colonia, as portray- 
ing the ceremony of describing the walls of the city, so also an ox, 
with the same rcference, the altar of the imperial founder, or, as 
connected with his cultus, a temple, probably in some eases that 
of Roma and Augustus. Other types, however, portray the old 
temples in restored Roman shapes, or indicate directly by fishes, 
ears of corn, and more rarely bunches of grapes, the produets of the 
country, not, as in Greck cities, those products in relation to religion. 
Some original and grotesque types have a markedly local character. 
The money of Augusta Emerita (Merida) in Lusitania, a colony of 
pensioners (emeriti), is specially interesting, including as it does 
the silver issues of P. Carisius, the legatus of Augustus. 


The coinage commonly called that of Gaul belongs to the people The 
more properly than to the country ; for it comprehends pieces issued Gauls, 


by the Gauls or other barbarians from the borders of Macedonia 
and Illyricum to the English Channel and the Bay of Biscay, 
through Pannonia, part of Germany, Helvetia, and Gaul. It in- 
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fluenced the money of northern Italy, and, crossing the Channel, 
roduced that of Britain, which has its own distinctive features. 
our classes of coinage are found in these vast limits. Arranging 
them by date, they are the money of the Greek colony of Massilia 
and her dependeneies, that of the Gauls and other barbarians of 
central and western Europe, those which ean be elassed to the 
tribes and chiefs of Gaul, and the imperial coinage of that country. 
The coins here attributed to the Gauls and other barbarians are 
by some numismatists classed to Pannonia. It is quite true that 
the silver money of this class is not found in Gaul, but in the case 
of the gold it is impossible to draw a distinet geographieal line. 
Further, no nation is so likely to have struck the bulk of these 
pieces as the plunderers of the Greek cities; at the same time, 
there are Thracian and other barbarous mintages which are not 
Gaulish. The gold money cannot be limited to any one country ; 
it is common to all, having evidently spread as a safe commercial 
medium ; the silver, on the other hand, remained limited to the 
neighbourhood of the Macedonian territory. Thus, though we 
may separate certain eastern issues, the general designation of the 
whole group as issned by the Gauls and other barbarians is safest, so 
long as the great class of gold remaius common to the whole region, 
and even in some varieties to Britain apart from the true British 
eoinage—unless, indeed, its presence there is due to commerce. 

The great mart of Massilia (Marseilles), founded about 600 B.C. 
by the Phoceans, was the centre of the Greek settlements of Gaul 
and northern Spain. Emporis was her colony, with other nearer 
towns of inferior fame. Yet Massilia always held the first place, as 
is proved by the abundance of her money. At first it consisted of 
Phoewan obols, part of the widespread Western eurrency already 
noticed in speaking of Emporie. These were succeeded by Attic 
drachms, some of which, about Philip of Macedon’s time, are beau- 
tiful in style and execution. Their obverse type is the head of 
Artemis, crowned with olive, at onee marking the saered tree, which 
lad grown from a branch carried by the colonists, so tradition 
said, with a statue of the goddess, from Ephesus, and proclaiming 
the value of the olive-groves of Massilia. On the reverse we note 
the Asiatie lion, common to it and the last colony of Phocæa, the 
Italian Velia in Lucania. 

The eoinage of the Gauls clearly had its origin in their predatory 
ineursions into Greece. They there found the money of Philip and 
Alexander still the great curreney. Civilized enough to convert 
their spoil from metal into money, they speedily coined gold and 
silver, of which the earliest examples imitate, often with no small 
intelligence, the gold staters or didrachms of Philip and the silver 
staters or tetradrachms of Alexander. From the greater rarity of 
Alexandrine types in silver and their absence in gold, it may be 
conjectured that the earliest issnes were struck in Philip's reign, 
though the mass of the coinage must be later. The money of Gallia 
before the complete Roman conquest, to which it may be anterior 
in its commencement by half a century, belongs in the gold to 
degraded types of the earlier widespread currency. The undoubted 
gold and eleetrum of this class, identified as bearing regal or geo- 
graphical names, are extremely limited. By far the most interesting 
coin of the group is the gold piece which bears the name at full 
length of the brave and unfortunate Vercingetorix. The silver 
money is comparatively common. The name of the Helvetian prince 
Orgetorix is likewise traced on Gaulish eoins, on which it appears 
allied with those of native chiefs, and in a special eoinage of his 
own, remarkable for the characteristie Swiss type of the bear. The 
bronze money of Gaul is still more abundant than the silver, and. 
has a special interest from its characteristic types. The Roman 
coins recall those of Hispania, but are limited to a few colonis. 
They range in date from Antony and Augustus to Clandius. The 
principal issues are the well-known money of Lugdunum (Lyons) 
and Nemausus (Nimes) Those of Lugdunnm may have been 
struck in a district around the city; the type of the famous altar 
of Lyons, that of Roma and Augustus, is worthy of note. The type of 
Nemausus, commemorating the conquest of Egypt in the crocodile 
and palm, is further remarkable as sometimes struek in the shape 
of the hind-leg of a deer, and is therefore called the pied de biche. 

The ancient coinage of Dritain is the child of that of Gaul, retain- 
ing the marks of its parentage, yet with characters of its own due 
to independent growth. Money first came in trade by the easiest 
sea-passage, and, once established in Kent, gradually spread north 
and west, until the age of the earlier Roman wars, when it was 
issued in Yorkshire, probably in Lincolnshire, and in a territory of 
which the northern limits are marked by the counties of Norfolk, 
Cambridge, Huntingdon, Bedford, Buckingham, Oxford, Gloucester, 
and Somerset. The oldest coins are gold imitations of Philip’s 
staters, which, whether struek in Gaul or Dritain, had a circulation 
on the British side of the Channel. They are the prototypes of all 
later money. From a careful comparison of their weights with those 
of later coins, and from a study of the gradual degradation of the 
types, Evans places the origin of the coinage between 200 and 
150 m.c. Its close may be placed about the middle of the 1st een- 
tury A.D. The inscribed coins oceupy the last century of this period, 
being contemporary with uninseribed ones. — The uninscribed coins 
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are of gold, silver, bronze, and tin, the gold being by far the most 
common. There is small variety in the types, nearly allin gold and 
silver, and some in copper, presenting in more or less degraded form 
the original Gaulish type for gold. It may be suspected that all 
new types and the extremely barbareus descendant of the tin series 
are of the age of the inseribed coins, or but little earlier. The 
Channel Islands are remarkable for a peculiar coinage of billon, a 
very base silver, presenting the usual types modified by Ganlish 
grotesqueness. The place of this group in the British series is 
merely accidental ; in character as in geography it is Gaulish. 

The inscribed coins are evidently in most cases of chiefs, though 
it is certain that one town (Verulamium) and some tribes had 
the right of striking money. The most interesting coins are those 
of known chiefs and their families — of Commius, probably the 
active prince mentioned by Cæsar, of Dubnovellaunus, mentioned 
in the famous Ancyra inscription, which has been called the will of 
Augustus, and most of all the large and interesting series of Cuno- 
belinus, Shakespeare's Cyinbeline, his brother Epaticeus, and his 
father Taseiovanus. It is evident from the coins and historical 
evidence collected by Evans that Taseiovanus had a long reign. 
His ehief town, as we learn from his money, was Verulamium. 
His coins are in three metals, repeat the traditional types, and present 
new ones, some showing a distinctly Roman influenee. The money 
of Epaticeus is seanty, but that of Cunobelinus, with Camulodunum 
(Colchester) for hischief town, iseven more abundant than his father’s, 
indicating a second long reign, and having the same general charac- 
teristies. The gold shows a modification of the traditional type, the 
silver and bronze the free aetion of Roman influence and a remark- 
able progress in art. With the death of this prince not long before 
43 A.D. British coinage probably ceases, none being known of his 
sons, Adminius, Togodumnus, and the more famous Caractacus, 
though the coins of the Iceni may have continued as late as 50 A. p.! 

The ancient eoins of Italy oceupy the next place. They appear 
to have been struck during a period of more than 500 years, the 
oldest being probably of the beginning of the 6th century B.C., and 
the latest somewhat anterior to the time of Julius Cesar. The 
larger number, however, are of the age before the great extension 
of Roman power, which soon led to the use of Roman money almost 
throughout Italy. "There are two great classes, which may be called 
the proper Italian and the Greco-Italian ; but many coins cannot 
be referred to either, since they present peculiarities of both. The 
proper Italian coius are of gold, silver, and bronze. Of these, the 
gold eoins are extremely rare, and caa never have been struck in 
any large numbers. The silver are comparatively common, but the 
bronze are very numerous and characteristic. Some of the silver 
coins have an incuse device on the reverse, which is almost always 
a repetition of that on the obverse; they are of Greek cities, but 
their fabric is peeuliar to Italy. There are also a few with a 
design on the obverse and a perfectly plain reverse. The most 
remarkable bronze coins of this class are of the kind called ws grave, 
some of which were the early proper coinage of Rome, althongh 
others are known to have been struck by other Italian cities. 
These are very thick coins, some of which are of great size, while 
most have a rude appearanee. The designs of the Italian coins are 
generally, if not always, of Greek origin, although the influence of 
the native mythology may be sometimes traced. The inscriptions 
are in Latin, Osean, or Etrusean, and follow a native orthography ; 
sometimes on the earlier coins they areretrograde. The art of this 
class is generally poor, or even barbarous, The denominations are 
common to Greek money, except in the case of the bronze, which 
follows a native system. Of this system the early proper Roman 
coins afford the best known examples. The Greco-ltalian coins 
are of gold, silver, and bronze. ‘The silver and .bronze are very 
common, and the gold comparatively so, although struck by few 
states or cities. In form the silver and bronze coins are thicker 
thau those of Greece of the same period, but there is not the 
same difference in the gold. "The designs are of Greek origin, 
although here, as in the proper Italian coins, but less markedly, 
native influence can be detected. This influence is evident in 
the frequent occurrence of types symbolically representing rivers, 
showing a bias towards the old nature-worship, and still more 
in the use of Latin inscriptions, with half-Italian forms of the 
letters on coins otherwise Greek. Of the best art of ancient 
Italian money we have already spoken, and we shall have occasion 
to mention some of its most beautiful examples. The denomi- 
nations of the gold and silver coins are unquestionably derived 
from those of Greece, according to the weight of the Attic talent, 
the heaviest gold piece being the stater or 3000th part of that 
talent; in silver there are few tetradrachms, the didrachms are 
extremely common, and smaller denominations are usually not rare. 
We thus learn that the silver eurrency was chiefly of didrachms, 
smaller pieces being less used, and larger ones scarcely used at all. 
It is important here to notice that the interchange of the native 
or Italian bronze coinage with the Greek silver coinage led to a 
double standard, silver and bronze. The bronze standard, as might 
be suspeeted, was of Italian origin, the silver of foreign introduction. 


1 This summary is from Evans’s Coins of the Ancient Britons, London, 1864. 
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The peculiarity of the Italian bronze is that in its oldest cast 
form it was of such weight as to show the absence in some parts 
of the country of silver equivalents. It was long after silver had 
been introduced everywhere, with struck bronze equivalents, before 
the heavy coinage (as grave) went out of circulation. The silver 
money is at first remarkable for the evidence it affords of its ex- 
traneous character in presenting two standards. Afterwards it be- 
comes equivalent to the bronze, or supplies equivalent pieces, and 
is quite regular. The original condition of the Italian curreneies 
is best illustrated by the money of Etruria about 300 B.c. Etruria, 
be it remembered, was an early goal of Oriental commerce by sea. 
At the great mart of Populonia, and in the country round, we find 
not only silver coins of two different foreign standards, the Attic 
and the so-called Persic, but also east ws grave and later struck 
bronze pieces issued before the cast money had fallen into disuse. 
Without discussing the origin of these various currencies it is 
enough to note that they bear witness to the effects of a widely- 
spread commerce, and show that here was the meeting-point of 
the native system and of foreign ones. 

In Italy the ws grave long ruled. Originally it was libral, the 
principal coin being the as, nominally of the weight of a Roman 
libra or pound. In the eoinage of Rome the as does not seem to 
have ever exceeded the weight of ten ounces, or ten-twelfths of its 
proper weight. On the other hand, the es grave of Etruria is 
occasionally heavier. The Romans made the quarter denarius, 
called the sestertius, the silver equivalent of the libral as; the 
earliest weight of this coin was about 17:156 grs.; and, the value of 
silver to bronze being as 1 to 250, we thus obtain 4290, or about 
ten libral ounces, as the original weight of the libral as. The suc- 
cessive reductions of the as belong to Roman numismaties, and it is 
only necessary here to add that they affected the local bronze coinages 
as Italy fell under the rule of the republic. The silver coinages, 
on the other hand, survived for a longer time throughout the 
Greek cities. Their coin corresponding to the sestertius, as the 
equivalent of the libral as, was the Attic diobolon, which, originally 
of 22/5 grs., was at once reduced to about 18, and of course reduced 
the didrachm at the same time, which, really Attic, became appa- 
rently Pheenician ; it was the principal silver coin of the cities of 
Magna Grecia. The purely Italian currency rules in northern and 
middle Italy. The great Greek coinages are of the wealthy marts 
which dotted the coasts of Campania, Calabria, Lucania, and the 
»uttii Similarly we find Etruscan inscriptions on the coins of 
Etruria, and Osean on those of middle and lower Italy, where they 
are eclipsed in number and style by the Greek issues. 

Beginning in the north of Italy, the first coins that strike us are 
those of Populonia in Etruria. "The silver money of this place is 
generally of the peculiar fabric in which the reverse is left perfectly 
plain. The ws grave of upper and middle Italy is of great import- 
ance. It presents the great oblong masses of uncertain weight, 
multiples of the as, which wear an aspect of great antiquity, though 
the elephant on one shows us that they were cast after the wars of 
Pyrrhus. Latium is particularly rich, even when we exclude the 
coinage of Rome (to be treated later). Samnium shows usa curious 
revival of native silver money after the loeal coinage of the Italian 
towns had been almost abolished by Rome. It was the result of 
the Soeial or Marsie War of the confederate tribes, who struek for 
Italy against the Roman supremacy during the years between 90 
and 88 p.c. The coins present the head of Italia, and reverse types 
of which the most striking are warriors, varying in number, taking 
an oath over a sacrificial pig, and a bull for Italy goring the pro- 
strate wolf of Rome. The inscriptions are Oscan or Latin, 

Certain of the Greek towns of Italy deserve special mention for 
the splendour of their coinage, —beautiful in style and delicate in 
In Campania (leaving the Romano- Campanian for 
later notice) the two most interesting currencies are of Cum and 
Neapolis, the modern Naples. Cumz presents silver money of the 
arehaie and the early fine style, in which last we first observe the 
peculiar naiveté of western Greek art before it had attained elabora- 
tion. The abundant silver coins of Neapolis are of the early and 
the late fine periods and of the decline. The types are usually 
the head of the siren Parthenope, more rarely Hera and Pallas, 
favourite goddesses of the Greeks of Italy ; the reverse presents the 
man-headed bull eommon on Campanian money, here not a river- 
god as in Sieily, but the tauromorphous Dionysus. The bronze 
money is of good style, and age has beautified it with the rich 
blue or green patina due to the sulphurous soil. When we reach 
Calabria the Greek money startles us in astonishing wealth of beauty 
in the currency of the opulent and luxurious mart of Tarentum, 
second only to Syracuse in the whole West, of all the main periods 
of art, and ineluding in the age of its greatest prosperity and its 
fall (the time of the contest with Rome) the most abundant gold 
issues of any Greek city. The gold money of Tarentum is a delight 
to the eye, with the varied beauty of its gem-like types, which, 
while they show the gem-engraver's art, prove the medallist’s know- 
ledge of the rich but opaque metallic material. Several heads of 
divinities adorn these eoins, and the ehief reverse types relate to 
the legendary founder, Taras, son of Poseidon. Always a youth, 
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he appears as a chariotcer, perhaps as a horseman, and riding on a 
dolphin, —the familiar Tarentine type. The most remarkable sub- 
ject represents him with outstretched arms running to Poseidon 
seated on a chair. The silver coinage is chiefly of Attic didrachms, 
of low weight to admit the interchange of their sixth, the diobol, 
with the Roman libral as. The prevalent type is Taras seated on a 
dolphin ; in earlier money the type is single, and repeated incuse on 
the reverse ; afterwards this subject occupies the reverse, and, itself 
a charming composition, is delightfully varied. On the early fine 
coins the people or demos, personified generally as a youth, often 
holding a spindle, occupies the obverse, but gives place to a horse- 
man in various attitudes, giving great scope to the engraver's skill ; 
probably he is Taras himself, save when he is a full-grown warrior. 
These representations illustrate the famed horsemanship of the Tar- 
entines, and refer to contests and games which were probably local. 
Heraclea in Lucania shows us didrachins of the fine age, with heads 
of Pallas and subjeets conneeted with Heracles: the contest with the 
Nemean lion is most skilfully treated, and the series is very char- 
acteristic of the gem-engraver's art. The powerful city of Meta- 
pontum begins with early coins having the incuse reverse, and then 
displays a long series stretehing down to the decline of art. The 
constant type, which reeurs with the heraldic instinct of the West, 
is the ear of bearded wheat, reminding us of the ‘golden harvest " 
(xpvaoiv épos) which the Metapontincs dedicated at Delphi. Like 
the Tarentine badge, it first oceupies the obverse, then the reverse, 
balanced by a charming series of heads of divinities. Persephone 
is the most appropriate counterpart ; we also note heads of Con- 
cordia (Oyévoa) and Hygieia, marked by an ingenuous grace 
peeuliar to the early fine work of the Western school, of Lencippus 
the founder as a hehneted warrior (occurring on a rare tetradrachm 
and the usnal didrachms), and many other types of unusual variety 
and originality of conception. 

The ancient Sybaris, famous for her luxury, has left archaic 
coins; she was destroyed by Croton in 510 B.C., restored for a 
time, and then became an Athenian colony, speedily receiving the 
name of Thurium about 443 n.c. The result of the support of 
Athens in the days of Pericles was the issue of a splendid series of 
coins. Not only is the face of the coin oceupied by the head of 
Pallas, and the great currency, as at Athens, of tetradrachms, 
but the severe beauty of the style points to the direct influence 
of the art of central Greeee. The head of Pallas is covered by a 
helmet adorned with a splendid figure of the sea-monster Scylla. 
The reverse shows a bull butting (Ooípros), in a strikingly ideal 
form. Probably the obverse type affords the nearest reflexion of 
the masterpiece of Phidias, or at least the closest following of his 
style. The finest coins are unsigned tetradrachins, but didrachms 
of cognate style give the beginning of the name of the engraver 9. 
He reappears at Terina (of which town presently). 

Velia, the last colony of Phocæa, whose citizens sailed away to 
the far west rather than submit to the Persian tyrant (544 m.c.), 
shows coins from its foundation. The pieces of fine work witness to 
an Asiatic origin in the types of the lion, devouring the stag or as 
a single device, while the obverse displays the head of Pallas so much 
in favour in Magna Grecia. The style, which lacks strength but 
not beauty, is Italian, and we see no trace of the pictorial qualities 
of Ionian art, which indeed had not taken its mature form when 
the exiles left the mother country. 

The Bruttii are the first native Italians whom we find striking 
a fair Greek coinage. Their gold and silver is of late style, the gold 
presenting the head of Poseidon and Amphitrite on a sea-horse, the 
silver the head of Amphitrite and the figure of Poseidon, both 
with other subjects. Caulonia has early coins running down to 
the early fine period, mythologically interesting in type, and the 
later with a beautifully-designed stag on the reverse. For Croton 
the ruling type is the tripod. The eagle occurs on the obverse 
and the tripod on the reverse. The bird of Zeus is inferior to that 
at Agrigentum, as this again is inferior to the eagle of Elis. We note 
also beautiful types of Heracles seated, one of marvellously delicate 
work, on the reverse of which Apollo aims an arrow at the Python 
from behind his tripod,—a remarkable composition. The other 
Heracles types form a most interesting series of recollections, 
** memory sketches,” of a famous statue, the pose of which recalls 
the so-called Theseus of the Parthenon, while the obverse presents 
the head of the Hera Lacinia worshipped on the promontory close 
by. The latest coins, like the parallel ones of Metapontum, are 
weak and pretty. The money of the Locri Epizephyrii affords 
two curious types of reverse, Eirene seated, of fine style, with the 
legend EIPHNH AOKPON, and the later yet more remarkable 
subject of Roma seated while Pistis crowns her, the legend being 
POMA IIIZTIZ AOKPON. The historical reference is as yet un- 
discovered. There are beautiful coins of the little-known town of 
Pandosia, bearing the head of the nymph Pandosia(?); the reverse 
has the river Crathis, a splendid head of the Lacinian Hera, and 
Pan, being signed by an engraver who may be the same as the ® of 
Thurium, though the style is different and the execution gem-like. 

Rhegium was closely connected with Messene in Sicily opposite, 
and thus the great Sicilian currency of tetradrachms prevails. 
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Anaxilaus, tyrant of Rhegium from 494 to 476 B.c., early in his 
rule aequired Messene through Samian adventurers. The coins 
of both towns at first present Samian types, and then, the Samians 
having been expelled, Anaxilaus commemorates his Olympie vie- 
tory in the mnle-car. As this race only lasted from 500 to 448 
B.C., its occurrence here, represented only in the style of the 
earliest quarter of the 5th eentury, is historically valuable. The 
same type appears at Messene and lasts longer. In both cases the 
reverse bears a running hare, a symbol of Pan. 

The little-known town of Terina is illustrious as having preduced 
a series of silver didrachms which, on the whole, is the mest 
beautiful in Italy. The obverse has the head of a goddess, who 
is portrayed winged on the reverse,—a wonderfully fine subject, well 
conceived and most delicately exeeuted in a variety of different 
attitudes, some recalling the Nices which adorn the balustrade 
of the temple of Wingless Victory at Athens. Very curiously, 
the money of Terina begins with an archaic coin which bears on 
the reyerse the named figure ef Wingless Victory, surrounded by 
the olive-wreath. Does all this indicate a religions connexion 
with Athens? Though the Athenian temple was not built till half 
a century or more after the date of the earlier coin, we may well 
think that the worship was of older date. The artist of the later 
coins, who signs ®, is clearly the $ of Thurium, Athenian in style 
if not in nationality, and perhaps he had seen the sculptures at 
Athens. At Terina he rules art ; at Thurium he is one of several 
engravers; at Heraclea and Neapolis he merely introduces the 
stronger style; perhaps he appears once more executing a master- 
piece at Pandosia. He must have had a long life and wide renown. 
It is significant that at Terina the later coins have a merit most 
unusual in the West. 

The coinage of Sicily is Greek. The Hellenic and Carthaginian 
colonies ef the coast left the barbareus natives undisturbed in the 
inland country, and both issued Greek money, the Punic with a 
tincture of Pheenician style. The coinage ranges from the 6th cen- 
tury B.C. until the subjugation of the island by the Romans, after 
which a few cities struck colonial or imperial coins for a short space. 
The marked periods are those of the preponderance of Syracuse 
from 480 to 212 s.c., interrupted by the great Carthaginian wars, 
which were fatal to the cities of the southern coast. The coinage 
isin gold, mainly issued at Syracuse, in silver, and in bronze. The 
standard is Attic, except the earliest money of the Chalcidian 
colonies Himera, Messene, and Naxos, which follows the JEginetan 
weight. The metrology of Sicily has a distinct relation to that of 
Italy. Here also there is a double standard, silver and bronze, and 
in consequence an intrusive silver coin, differing but little from the 
obol, weighing 13°5 instead of 11:25 grs., the silver equivalent of 
the bronze litra, whose name it borrows. The litra in bronze was 
the Sicilian pound, equal to half an Attic mina, and to two-thirds 
of the Roman libra or pound. So important was the litra in Sicily 
that the silver litra supplanted the ebol, and the didrachm was 
sometimes called a stater of ten litre, the decadrachm a piece of 
fifty litre, pentecontalitron. The leading coin is the tetradrachm, 
not, as in Italy, the didrachm. 

The Sicilian money is of extremely careful artistic work, not un- 
frequently even in the case of bronze allowing for a more rapid 
execution of the die; and the highest technical exccllence is attained. 
The art is that of the southern branch of the great Western school, 
generally more skilful than the art of southern Italy, but less varied. 
The earlier fine work has a naive beauty peculiar to the West and al- 
most confined to Sicily ; all that follows is evidently gem-engravers' 
work. These coins are remarkable for the frequency of artists’ 
signatures, which for the short period of highest skill are almost 
universal on the larger silver money of Syracuse, and occur less 
frequently on that of the other great cities. As in Italy, the decline 
is more rapid than elsewhere in the Greek world, in consequence 
of the inherent weakness of the style; but it is in part due to the 
calamities of the island, as of lower Italy. 

The fame won by the tyranni and other leading aristocrats of 
Sicily in the great national contests of Hellas, in the race with the 
quadriga, the mule-car, and the horse, led to the introduction and 
supremacy of types commemorating these victories, probably in 
most cases those achieved at Olympia. That these victories are 
intended is shown principally by the mode in which a chariot is 
portrayed at the critical moment of passing the turning-post, by 
the occurrence of the turning-post itself, by the correspondence of 
the cities issuing the type with those commemorated by Pindar, in 
whose Olympic Odes the six victories in the chariot-race are all won 
by Sicilians, and by the direct evidence of Aristotle (ap. Poll., v. 
75) that Anaxilaus of Rhegium recorded on his coins his Olympic 
victory with the mule-car. It is obvious that no success could be 
so appropriately figured on the coinage. The religious idea was 
maintained; the charioteer or the horseman was not the victor, but 
at the same time the renown of the city was indissolubly connected 
with the citizen who won it. Hence these types are confined to 
states ruled by tyranni or oligarchies ; outside Sicily they are only 
found at Rhegium when it was closely connected with Sicily, at 
Cyrene, and in the money of Philip I]. of Macedon. The horseman 
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is not a frequent type; the mule-car is limited to Messene (and 
Rhegium) ; but the quadriga becomes the stereotyped subject for 
the reverse of the great Sicilian tetradrachms,—the bulk of the 
coinage,—and only escapes heraldic sameness by a charming variety 
in the details. In the age of finest art a divinity of the city takes, 
in Homeric guise, the place of the charioteer, or Nice herself so 
wins the victory ; commonly she hovers above about to crown the 
charioteer. Yet more interesting are the types connected with 
nature-worship, especially those portraying river-gods in the form 
of a man-headed bull, or a youth with the budding horns of a calf, 
or in the shape of a dog, where Phoenician influence is found, and 
also the subjects of the nymphs of fountains. These types occur 
on either side of the coin, The obverse of all is usually held by 
the head of a divinity, Persephone and Pallas taking the first place. 


The leading position which Syracuse held in the island makes it Syra- 
proper to notice her splendid currency first, the finest for knowledge cuse. 


of the materials, for skill in suitably filling the space, and for deli- 
eacy of execution in the whole range of Greek money, though we 
miss the noble simplicity of Greece, the strong feeling of western 
Asia Miner, and the simple picturesqueness of Crete. These larger 
qualities are sacrificed to an excess of richness and even to tricks of 
art. Yet the beauty of the coins and their completeness, —the artist 
having satisfied his intention, —command our admiration ; and our 
interest is raised by the story they tell of the vicissitudes of the 
great eity of the West, the mother of liberty and the slave of 
tyrants, great in commerce, rich, luxurious, loving the arts, yet 
able to defend herself even under base rulers against all the power 
of Carthage and of Athens. Syracuse was founded in 734 B.C. by 
Archias of Corinth, an origin which, remembered on both sides, 
served her well in later history. In the 6th century, under the 
oligarchy of the Geomori, she issued her most archaic silver money, 
which, primitive as it is, gives promise of the care of the later 
coinage, and begins the agonistie types, thus indicating seme early 
victory at a great Hellenic contest. Gelon, tyrant of Gela, won 
the chariot race at Olympia in 488 B.C., secured Syracuse in 485 
B.C., and, when the Carthaginians, probably by agreement with 
Xerxes, invaded Sicily, utterly routed them at the great battle of 
Himera (480 3.c.), the Salamis of the West. These events find their 
record in the issue and subjects of his Syraeusan money, which, 
however, was struck, as usual in that age, in the namo of the people. 
The chariot type is varied, for Nice appears hovering above the vic- 
terious charioteer, about to crown the horses, and the coins issued 
after the great battle show the lion of Libya beneath the ear in the 
exergue (Head, Syracuse, 9). These last pieces are fixed in date by 
the famous story how Gelon's wife Demarcte, having gained favonr- 
able terms for the vanquished Carthaginians, was presented by them 
with a hundred talents of gold, by means of which she coined the 
great silver pieces of fifty litre or ten drachins, which were called 
after her demaretia. They bear the head of Nice, or it may be 
Pallas, crowned with olive, and the quadriga and lion. The battle 
of Himera and the death of Gelon (478 B.c.) fix the date of these 
remarkable coins, which close the archaic series of Syracuse and 
give usa fixed point in Greek art, at about 479 r.c. There is a 
touch of Egyptian in their style which makes us think that Syracuse 
may have been influenced through Naueratis. 

Hieron (478-467 B.c.), the brother and successor of Gelen, eon- 
tinnes the same types, alluding, as Head well remarks (oc. cit.), 
to his great victory over the Etruscans off Cume (474 B.c.), by the 
marine monster in the exergue of the reverse which denotes the 
vanquished maritime power. It is to be noted that as Gelon intro- 
duces the Nice in the chariot type, se in the horseman type we now 
first see Nice crowning the rider. Gelon had won an Olympic victory 
in the four-horse contest, Hieron in the horse-race, though he also 
won with the four horses in the Pythian games. With Hieron’s 
money we say farewell to archaic art. The female heads on the 
obverse now have the eye in profile and show beauty and variety, 
and the horses are even exceptionally represented in rapid action. 
With the short rule of Thrasybulus, the last brother of the house, 
it came to an end, and the age of the democracy (466-406 B.C.) 
began. The victories by land and sea of Gelon and Hieron had 
established the power of the city on a sure basis, and fifty years of 
prosperity followed. To the earlier m of this age belong the 
Doom transitional coins in which the female heads are marked 
by a yonthful simplicity of beauty combined with fanciful and even 
fantastic treatment of the hair; the reverses remain extremely 
severe, "Towards the close of this age there are very fine works, the 
first signed coins, with the old dignity yet with greater freedom of 
style, the horses of the quadriga in rapid movement. The contest 
with Athens and the victory of Syracuse (415-412 B.c.) seem to 
have given the impulse of which we here see the effect. To the 
democracy also belong the earliest gold and bronze pieces. 

The tyranny of Dionysius and his successors (406-345 n.c.) is the 
age of the most splendid Syracusan coins, and that which shows the 
distinct beginning of decline. The wealth and prosperity of Diony- 
sius led te the issue of the magnificent decadrachms, commonly 
but erroneously called medallions, with the heads of Persephone 
and Arethusa and the victorious chariot, as well as a variety of 
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signed tetradrachms. The tyrant, defeated at Olympia by a com- 
bination, seems to commemorate on these coins the victory he could 
have won, and this explanation appears to be confirmed by such 
indications, never all combined, as the fallen turning-post, the 
broken rein, and the affrighted charioteer. The Dionysian dynasty 
closed in nine years of anarchy, until Syracuse appealed to Corinth, 
and Timoleon was sent to restore order (344 s.c.) The triumph of 
this public-spirited statesman is witnessed by various changes in 
the coinage. The chief silver piece is now a didrachm of Corinthian 
type, corresponding in weight to the tridrachm of Corinth, and with 
the same types, the head of Pallas and the Pegasus; the smaller 
coins present some Corinthian subjects. The democracy was over- 
thrown in 317 r.c. and the city seized by Agathocles (317-289 n.6.), 
the worst of the tyrants of Syracuse. In the course of his reign he 
adopted the royal style, and his coins, a reflexion of earlier work, 
give his name first without and then with the title king, —a double 
innovation. The tyrant Hicetas (287-278 B.c.), and the next ruler, 
Pyrrhus king of Epirus (278-276 B.c.), continue the coinage, Pyrrhus 
issuing money in the name of the Syracusans and also striking his 
own pieces. The departure of Pyrrhus led to the establishment by 
a native, the second Hieron, of a dynasty which, so long as he ruled 
(276-216 B.c.), restored the ancient prosperity and preponderance 
of the rule of his namesake. At first content with inseribing his 
name alone, he soon not only takes the title of rt conferred on 
him in the early years of his reign, but also places his portrait on 
themoney. Of his time is the beautiful portrait of Queen Philistis, 
supposed to be his consort. The heads have merit, but the reverse 
has become merely heraldic. The money of the short reign of 
Hieronymus (216-215 s.c.) and of the brief democracy which fell 
before the Romans (215-212 s.c.) close the independent series of 
this great city. But her name still appears in bronze money issued 
after the conquest. 

Taking the rest of the money of Sicily in alphabetieal order, we 
first note a very fine bronze coin bearing a beautiful female head, 
perhaps that of Sicilia, crowned with myrtle, and a lyre, the date 
of which is later than Timoleon’s Syracusan issues, on one of 
which it is restruck. This coin is conjecturally attributed to 
Adranum. Ætna, better known as Catana, is represented by a 
unique tetradrachm, with a wonderful head of Silenus, and Zeus as 
the god of the voleano hard by enthroned and hurling a thunder- 
bolt. The first great town is Agrigentum, represented by archaic, 
transitional, and fine coins, the fine series ending with the over- 
throw of the city by the Carthaginians in 406 5.C.,——a blow from 
which it never recovered. The usual typesare the eagle and the crab, 
but in the age of finest art we see two eagles devouring a hare, and 
a vietorious chariot; these occur in the rare decadrachm and the 
tetradrachms. The eagle is superior to that of Croton, inferior to 
that of Elis. Is it a sea-eagle, while the Olympian bird is the 
golden eagle? Many of the bronze coins are of good work. The 
type most worthy of note is the head of a river-god, with the name 
Acragas, which was that of the stream of the town, and on the 
reverse an eagle standing on an Ionie capital, the Olympic turning- 
post. Thesuccess of Agrigentum at the games is attested by Pindar, 
while Virgil (Æn., iii. 704), Gratius (Cyneg., 526), and Silius Italicus 
mention its ancient renown for horses. The lofty site (arduus 
Acragas), overlooking the sea and on the bank of the stream of the 
same name, makes the eagles, the crab, and the river appropriate 
devices, showing that Greek types have a local fitness, «is chosen 
with a religions intention. 

The money of Camarina is of especial beauty and interest. The 
fifth of Pindar's Olympic Odes, to Psaumis the Camarinzan, affords 
an excellent commentary upon it. The earliest coin we know is a 
didraehm of about this time, whereas there are many pieces of from 
fifty to a hundred years earlier of most of the other important cities 
of Sicily. Camarina, however, was then but lately inhabited (véowor 
édpay), having been recently twice devastated by the Syracusans. 
This piece has on the obverse a helmet upon a round shield and 
on the reverse a pair of greaves, between which is a dwarf palm 
(Chamerops humilis). The arms are those of some divinity or hero ; 
the palm may represent the sacred grove (&Xcos ayvév) in which the 
temple of the chief divinity probably stood. This piece is followed 
by tetradrachms and didrachms of the best period, most beautiful in 
style, and varying a little from difference of age. The tetradrachms 
bear on the obverse the head of Heracles in the lion's skin, and on 
the reverse Pallas as a victor at the Olympic games in a quadriga. 
It was Pallas, protector of the city (roMáoxe IIaAMs), whose sacred 
grove was made more illnstrious by the success of Psaumis. The 
didrachms have on the obverse the head of a river-god, portrayed 
as a young man with small horns and with wet hair. Of the two 
rivers of Camarina, the Oanus and the Hipparis, the Hipparis is here 
represented, for in one case the name is given on thecoin. Pindar 
seems to show the same preference, for, while he merely mentions the 
Oanus (zorauóv . . . “Qavov), he speaks of the sacred channels by 
which the Hipparis watered the city (ceuvods dxerovs, "Immapis olow 
dpdetotparéy). On the reverse the nymph Camarina (‘Oxeavod Ov-yarep 
- . . Kapaplva) is seen carried across her lake (éyxwplav . 
Aluvar) by a swan swimming with expanded wings, while she aids 
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it by spreading her veil in the manner of a sail. Some of these 
didrachms have on either side, around the chief device, fresh-water 
fishes. The series of Catana comprises fine archaic tetradrachms and 
others of the time of the best art. The archaic tetradrachms have 
the types of a river in the form of a man-headed bull and of the figure 
of Nice. The head of Apollo succeeds, with for reverse the victorious 
quadriga, in one case passing the turning-post, an Ionie column. 

Gela is represented by coins of which he archaic tetradrachms 
must be especially mentioned. They have on the obverse the fore- 
part of the river-god Gelas, whence the city took its name. ‘The 
Gelas is represented as a bull, having the face of a bearded man. 
On the reverse is a victorious quadriga at the Olympic games, in 
some exainples represented passing an Ionic column, as on coins of 
Catana. A tetradrachm of the later period of the age of good 
art has types of the head of the Gelas as a young man horned, 
surrounded by three fishes, and on the reverse Nice in a biga 
with a wreath above. The money of Himera is of great interest. 
The oldest didrachms of Himera, whieh probably began in the 
6th century B.c., bear on the obverse a cock and on the reverse an 
ineuse pattern. They are succeeded by transitional tetradrachins, 
which bear on the one side a victorious quadriga and on the other 
a nymph sacrificing, near whom a little Silenus stands under the 
stream of a fountain issuing from a lion's head in a wall. Leontini 
is represented by tetradrachms with the head of Apollo and the 
vietorious car, which gives place to a lion's head. The series of 
Messene begins, when the town was called Zancle, or, as it is written 
upon the coins, Dancle, with early drachms or smaller pieces of the 
JEginetan weight, and of very archaic work. On the obverse is a 
dolphin, and around it a sickle, and on the reverse is a shell in the 
midst of an incuse popio; The place is said to have received its 
name on account of the resemblance of the harbour to a sickle 
(SdyKAov or ¢áyk^n). Next to these first coins of Zancle may be 
placed, as the oldest piece of the Attie weight, a tetradrachm with 
the Samian types, a lion’s scalp on one side and on the other the 
head of a bull, and bearing the inscription MEZZENION. This 
coin was doubtless struck during the rule of the Samians, who took 
the place about 494 B.C., at the instigation of Anaxilaus tyrant 
of Rhegium, by whom they were subsequently expelled (Thucyd., 
vi. 4). The next pieces are the earliest of those which have on the 
obverse the mule-car and on the reverse a running hare, like the 
contemporary coins of Rhegium, with the same devices and equally 
of the rule of Anaxilaus. These types cease at Rhegium, though 
they continue at Messene, some of the tetradrachms bearing them 
being of the age of fineart. When the town had been seized by the 
Mamertini, money was struck with their name, thus borne by the 
later coins, which are of bronze. They are good, but not of the 
best style. Naxos is represented by handsome transitional tetra- 
drachms and others of the fine period, and by smaller silver piezes, 
chiefly of the earlier time. 

There are some coins of the city of Panormus, but most of those 
whieh have been classed to it are of the Carthaginians, issued both 
in Sieily and in Africa. Nothing is more probable than that many 
of these pieces were struck at Panormus, but there is no sure means 
of distinguishing any such, and, if there were, the mere fact of their 
having been issued at the place would not justify us in classing 
them toit. Segesta is represented by coins of the archaic and of 
the good period. We first notice the head of the nymph Segesta 
and a hound, probably a river-god, then the same type for obverse 
associated with a young hunter accompanied by two hounds,—a 
charming composition. Another interesting type is a victorious car 
driven by Persephone, who carries ears of corn. 

In the series of the city of Selinus the first coins are didrachms, 
bearing on the obverse a leaf and on the reverse an incuse square. 
The city and the river of the same name no doubt derived their 
name from the plant cédvov, the leaf of which must be here in- 
tended. There is soine difficulty as to its identification; the plant 
sacred at Selinus appears to be, as Colonel Leake supposes, wild 
celery (Apium graveolens); but it does not follow that the ‘‘ selinon 
with which the victors at the Isthmian and Nemean games were 
crowned was really the same species. Tetradrachms and didrachms 
of transitional and of good art have devices of more than usual 
interest. The obverse exhibits a river-god, sometimes the Selinus, 
sometimes the Hypsas, sacrificing at the altar of ZEseulapius, while 
on the didrachm a wading-bird is sometimes seen behind him, as if 
departing. This subject appears to allude to the draining of the 
pestiferous marshes. The reverse of the tetradrachms generally 
shows a quadriga in which Apollo stands drawing his bow, while 
Artemis is charioteer. The reference must be equally to the driving 
away of the pestilence. 


We have still to mention the main characteristics of the true Siculo- 
Siculo-Punie coins, that is, those actually struck by the Cartha- Punic 
ginians in Sicily. A careful examination shows that the Punic money. 


money must be separated into three distinct divisions—the coinage 
of the Carthaginians in Africa, in Sicily, and in Spain. The Sicilian 
coins are adjusted to the Attic talent, like those of the Greek cities 
of the island, and show Greek style modified by barbarian influence. 
The known towns are Solus, Motya, Panormus (?), and Heraclea 
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Minoa. The leading types are imitated from Syracusan money. 
This series must not be confounded with the large Attic issues 
of Carthage, which are distinguished by special types not found in 
Sicilian money, such as the horse's head and the palm-tree ; the 
head of Persephone links these coins with the true Siculo-Punic. 

The islands near Sicily issued coins which belong to the Cartha- 
ginian series, except Lipara, of which there is heavy bronze money 
on the Sicilian system, having on the obverse a head of Hephestus, 
or sometimes a figure of the same divinity seated, holding a hammer 
and a vase, which he seems to have just formed. 

In the Tauric Chersonese there are interesting coins, in the three 
metals, of the city of Pantieapeum, the modern Kertch. Their 
obverse usually bears the head of Pan and their reverse a griffin 
and other subjects; some are of fine Greek style. The money of 
Sarmatia, of Dacia, and of upper and lower Meesia is chiefly bronze 
of the Greco-Roman elass. In Sarmatia we may notice the autono- 
mous and imperial pieces of Olbia, and in Dacia the series bearing 
the name of the province. The Roman colonia Viminacium in 
upper Moesia is represented by numerous coins of a late time. Of 
Istrns, in lowet. Mcesia, there are drachms having a strange type 
on the obverse, representing two beardless heads, those of the 
Dioscuri, side by side, the one upright and the other upside down ; 
on the reverse is an eagle devouring a fish. The style of these 
coins, it may be notieed, is in general fair, though it sometimes 
approaches to barbarism. There are abundant Greek imperial coins 
of Marcianopolis and Nicopolis, while Tomi is represented in this 
class as well as by autonomous money. 

The coins of Thraee are of high interest. Here and in Macedonia 
we observe the early efforts of barbarous tribes to eoin the produce 
of their silver mines, and the splendid issues of the Greek colonies ; 
and we see in the weights the influence of the Asiatic Greeks, the 
Athenians, and the Persians. The oldest coins are of the 5th 
century B.C., and there are others of all subsequent times, both 
while the country was independent and while it was subject to the 
tomans, until the cessation of Greek coinage. Some of the best 
period are of the highest artistic merit. So long as they maintain 
any general distinctive peculiarities of fabric and design, that is, 
from their commencement until the age of Philip, the Thracian 
coins resemble those of Macedonia. The money of Abdera com- 
prises tetradraehins and smaller coins of the periods of archaic and 
tine art, all but the latest of the Phcenician standard, ultimately 
superseded by the Persic. The principal type is a seated griffin. 
The reverse type, an ineuse square, has at first four divisions, but 
in the age of the finest art contains a variety of beautiful subjects. 
JEnus is remarkable for the great beauty of some of its coins. ‘These 
are tetradrachms of Attic weight, of the late archaie and best ages. 
The interesting turning-point from growth to maturity is seen in a 
vigorous head of Hermes in profile, wearing the petasus. A little 
later is the splendid series of facing heads, the broad, severe, and 
sculptural treatment of which is truly admirable, and far superior 
to the more showy handling of the same subject in later drachms. 
A goat is the reverse type of the larger coins. The money of the 
city of Byzantium begins with coins on the Persie standard of good 
style, having on the obverse a bull above a dolphin and on the 
reverse an incuse square of four divisions, and closes with the series 
of bronze coins issued under the empire. The Roman colonia of 
Deultum and the city of Hadrianopolis deserve a passing notice. 
Of Maronea, anciently famous for its wine, there is an interesting 
series beginning with small archaie coins. After these we notice 
fine tetradraehms of Pheenician weight, having on the obverse a 
prancing horse and on the reverse a vine within a square. The 
standard changes to Persie, of which there is a beautiful series of 
didrachms. Then the series is interrnpted by the rule of the 
Macedonian kings, and resumed in a barbarous coinage of the 
native Thracians, issued in the second and first centuries before the 
Christian era, consisting of spread Attie tetradrachms with the 
types of the head of beardless Dionysus crowned with ivy and on 
the other side his figure. The Greek imperial coins of Pautalia 
and Perinthus are worthy of notice. Among those of the latter 
town we may mention fine pieces of Antoninus Pius and Severus, 
and large coins, commonly called medallions, of Caracalla and other 
emperors. The money of the imperial class issued by Philippo- 
polis, Serdica, and Trajanopolis should also be noticed. In the 
Thracian Chersonese the most important series is one of small 
autonomous silver pieces, probably of the town of Cardia. There 
is a limited but highly interesting gronp of coins of Thracian kings 
and dynasts. The earliest are of kings of the Odryse, including 
Seuthes I., who began to reign in 424 B.C., and whose money bears 
the two remarkable inseriptions ZEYOA KOMMA and ZEYOA 
APTYPION. Itcloseswith the issues of Roman vassals ; they begin 
with Coson, who puts on his gold staters the type of the Junia 
family, the first consul between his lictors, marking his allegiance 
to Brutus, and an eagle. Lysimachus, commonly classed as king 
of Thraee, belongs to the group of Alexander's western successors. 
Among the islands of Thrace, Imbros with its trace of Pelasgic 
worship, and, equally with Lemnos, showing evidence of Athenian 
dominion, and Samothrace with the Asiatie worship of Cybele 
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yield in interest to Thasos. Here a long and remarkable cur- 
rency begins with very early Persic didrachms, the obverse type a 
centaur carrying a nymph, the reverse an ineuse square of four 
divisions. Under the Athenian supremacy we see a decline of 
weight, and in style the attainment of high excellence. The 
design of the obverse now reminds us of the work of Aleamenes at 
Olympia, grand in spite of careless execution. After this we observe 
coins of Pheenician weight, bearing for their obverse types the head 
of Dionysus. These are of the best period of art, and some tetra- 
drachms are among the very finest Greek coins. The head of 
Dionysus is treated in a sculptural style that is remarkably broad 
aud grand. The massive, powerful features, and the formal hair, 
nearly falling to the neck in regular curls like those of the full 
beard, are relieved by a broad wreath of ivy-leaves, designed with 
great delicacy and simplicity. The reverse bears a Heracles kneel- 
ing on one knee and discharging his bow,—a subject powerfully 
treated. Of a far later period there are large tetradrachms, much 
resembling those of Maronea, with the same type of the beardless 
Dionysus, but on the reverse Heracles. There are coins of Pæonian 
kings, which are chiefly silver, and have a resemblance to those of 
the Macedonian sovereigns, althongh they are somewhat barbarous. 
They range from 359 to 286 B.c. 


The money of Macedonia both civic and regal is of great variety Mace- 
lt begius at an early time, probably towards the donia. 


and interest. 
end of the 6th century B.c. The old 
having come into use a century later, and gold about the middle of 
the 4th century B.C. The character of the coinage resembles that 
of Thrace ; the earliest pieces are of the Pheenician, Babylonic, and 
Attic standards, the heavier form of the Babylonie, the Persie, 
appearing later. The most remarkable denominations are the 
Pheenician octadrachms and dodecadraehms. The largest coins 
are of the time of Alexander I. and somewhat earlier, and indicate 
the metallic wealth of the country more than its commercial 
activity. Philip II. adopted for gold money, which he was. the 
first Macedonian king to issue, the Attic weight, striking staters 
on that system, while he maintained the Phoenician standard for his 
silver coinage. Alexander the Great made the weight of the gold 
and silver money the same by employing the Attic system for both ; 
and from his time no eoins of kings of Macedonia in these metals 
were struck on any other system. The series of Roman Macedonia 
begins with coins of the **regions" issued by permission of the senate 
and beariug the name of the Macedonians, from 158 to 146 n.c. ; 
others follow of the Roman province. The coinage of Acanthus 
comprises fine archaie tetradrachms of Attie weight and others of 
Pheenician weight and very vigorous in style, of the commence- 
ment of the period of good art. The type of their obverse is a lion 
seizing a bull. The money of Aneia is chiefly interesting from its 
bearing the head of the hero Æneas; and on one extraordinary 
eoin of archaic fabric, an Attic tetradrachm, the subject is the 
hero carrying Anchises from Troy, preceded by Creusa carrying 
Ascanius ; this is in date before 500 B.C., and is preserved in the 
Berlin Museum. The town of Amphipolis is represented by a long 
series. There are Pheenician tetradrachms having on the obverse 
a head of Apollo, facing, sometimes in a splendid style, which 
recalls the art of the immediate successors of Phidias, as seen, for 
instance, in the famous bronze female head in the British Museum. 
The reverse type is a flaming torch in an ineuse square. There 
are also many Greek imperial bronze pieces of this city. The 
territory of Chalcidice is eminent for the excellence of some of its 
silver coins. These are Pheenician tetradrachms of the best period 
struck by the Chaleidian League (392-379 B.c., and later), Olynthus 
being probably the mint. The obverse bears the head of Apollo 
in profile crowned with laurel. It is in very high relief and treated 
with great simplicity, though not with the severity of somewhat 
earlier pieces. The delicacy of the features is balanced by the 
simple treatment of the hair and the broad wreath of laurel. On the 
reverse is a lyre. There is an early series of coins of Lete. Some 
are of a remote date and none later than about the time of Alexander 
I. The obverse type is a satyr with a nymph, and on the reverse 
is an ineuse square divided fourfold, first diagonally and then in 
squares. Mende has money of Attic weight, the types being con- 
neeted with Silenus, who oma tetradrachm of fine art is portrayed 
reclining, a wine-vase in his hand, on the back of an ass; the 
reverse bears a vine. Of Neapolis (Datenon) there are early coins 
with the Gorgon's head and the incuse square, which changes, as at 
Lete, and in the period of fine art gives way to a charming head of 
Nice crowned with olive. "There is a very early Attic tetradrachm 
of Olynthus, with a quadriga, and an eagle within a double square, 
the only coin, save Philip's gold and silver and the money of 
Cyrene, which repeats the idea of the great Sicilian currencies, the 
record of Olympic victory. Orthagoria, better known as Aristotle's 
birthplace Stageira, has a few remarkable coins of good art and a 
peeuliar style. The coins of Philippi in the three metals are 
mainly of the time of Philip IL, who, having found a rich gold 
mine near Crenides, changed its name to Philippi. The gold coins 
are Attie staters, the silver pieces of the Phoenician or Macedonian 
weight, like Philips own money. All bear the head of young 
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Heracles in a lion’s skin, and a tripod. Imperial pieces were struck 
by the city as a colonia. There is a long series of Thessalonica, 
beginning with Greek bronze coins, the latest of which are asses with 
on the obverse the Roman head of Janus in strange combination 
with a Greek inscription. Then follow pieces of imperial time and 
others with imperial effigies. Uranopolis has a few coins with very 
curious astronomical types, probably issued by the eccentric Alex- 
archus, brother of Cassander. The issues of the Thraco-Macedonians 
are extremely interesting. They are all just anterior to, or it 
may be contemporary with, Alexander I. of Macedon. The leading 
coins are octadrachms of the Phenician standard. They have 
usually but one type, the reverse bearing a quadripartite incuse 
square. Their sudden appearance and heavy weight are due to the 
working of the silver mines on the border of Macedonia and Thrace. 
The usual types are a warrior leading a horse or a yoke of oxen. The 
coins bear the names of the Bisaltz, Getas king of the Edoni (whose 
only two coins, differing dialectically in their inscriptions, were 
found in the Tigris in 1818, and are now in the British Museum), 
the Orrescii, and other tribes. Besides these there are very curious 
Pheenician dodecadrachms of an unknown tribe, bearing the un- 
usual type of an ox-car, in which is a figure seated, and on the 
reverse a triquetra. 

The oldest coins of the Macedonian kings are of Alexander I., from 
498 to 454 B.C., the contemporary of Xerxes. These are Phoenieian 
octadrachms, having on the obverse a hero by the side of a horse, 
and coins of a lower denomination with the same or a similar type. 
The money of Alexander's successors illustrates the movement of 
art, but it is not until the reign of Philip IT. that we have an 
abundant coinage. He first strikes gold pieces, chiefly Attic 
didrachms, from the produce of his mine near Philippi. They are 
of fair but somewhat careless style, and bear on the obverse the 
head of Ares. On the reverse is a victorious Olympic biga. These 
coins were afterwards known as Perreo and the gold money of 
Alexander as 'AXe£arópetor —appellations which probably did not 
include larger or smaller pieces. Horace calls the gold coins of 
Philip “ Philips" (“regale nomisma Philippos," Epist. ii. 1, 232). 
The silver coinage of Philip is mainly composed of tetradrachms 
of the Pheenician talent. Their type of obverse is a head of Zeus, 
and of reverse either a mounted hero wearing a causia or a victor 
in the horse-race with a palm,—these last coins being the best of 
Philip's, although the horse is clumsy. 

The coinage of Alexander the Great, both in the number of the 
cities where it was issued and in its abundance, excels all other 
Greek regal money ; but its art is, without being despieable, far 
below excellence. The types are not remarkable in themselves, 
and there is a great sameness characterizing the entire series. The 
system of both gold and silver is Attic. The gold coins are 
distaters or gold tetradrachms, staters or didrachms, hemistaters 
or drachms, with their half or a smaller denomination. The types 
of the distaters or staters, which last were the most common pieces, 
are for the obverse the head of Pallas and for the reverse Nice 
bearing a trophy-stand. The largest silver piece is the decadrachm, 
which is of extreme rarity. The types of the tetradrachms and 
most of the lower coins are on the obverse the head of Heracles in 
the lion's skin and on the reverse Zeus seated, bearing on his hand 
an eagle. The head has been supposed to be that of Alexander, 
but this is not the case, although there may be some assimilation 
to his portrait. The great currency was of tetradrachms. The 
coinage was struck in different cities, distinguished by proper 
symbols and monograms. The elassification of the series is difficult, 
butis gradually advancing. The bronze money is not remarkable. 

The coinage of Alexander is followed by that of Philip Arrhidens, 
with the same types in gold and silver. That of Alexander IV. 
was alone issued by Ptolemy I. In these coins the types of 
Alexander were modified. Meanwhile Seleucus, Lysimachus, and 
Antigonus, king of Asia, struck Alexander’s money with their 
own names, and the tetradrachms of Macedonia were generally of 
this kind until the time of Philip V. The same coinage, marked 
by a large flat form, was reissued later by the cities of western 
Asia, when the Romans, after the battle of Magnesia in 190 B.C., 
restored the liberties which Alexander had granted. The series of 
Alexandrine money is interrupted by various small coinages and 
the later issues of Lysimachus, king of Thrace, with the first Greek 
regal portrait, the head of Alexander with the ram’s horn, as the 
son of Zeus Ammon, sometimes a work worthy of Lysippus 
and an excellent indication of his style. The reverse has a 
figure of Pallas holding a little Nice. The coins of Demetrius 1. 
(Poliorcetes) comprise fine tetradrachms, some of the types of which 
have an historie reference. They bear either on the obverse his 
portrait with a bull’s horn and on the reverse a figure of Poseidon, 
or on the one side a winged female figure (Nice or Fame) on the 
prow of a galley, blowing a trumpet, and on the other Poscidon 
striking with his trident. The latter types cannot be doubted to 
relate to the great naval victory which Demetrius gained over 
Ptolemy. The tetradraehms of Antigonus I. (Gonatas), which are 
of inferior style and work to those of Demetrius, have types 
which appear to refer in like manner to the great event of his time. 
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The obverse type is a Macedonian buckler with the head of Pan in 
the midst, and the reverse type Pallas Promachos. The head of 
Pan is supposed to have been taken as a device in consequence of 
the panic which led to the discomfiture of the Gauls at Delphi. 
The money of Demetrius II. is unimportant, but Antigonus Doson 
is represented by tetradrachms with the head of Poseidon, and 
Apollo seated on a galley. The tetradrachms of Philip V. have on 
the obverse a head in the helmet of Perseus, representing Philip in 
the character of that hero, or else the hero himself, perhaps assimi- 
lated to the king. The reverse bearsa club. Other tetradrachms 
and smaller coins have a simple portrait of Philip. The tetra- 
drachms of Perseus are of fair style, considering the time at which 
they were struck. They bear on the one side the king's head and 
on the other an eagle on a thunderbolt. 


The coin systems of northern Greece, Thessaly, Epirus, Corcyra, Thes- 
Acarnania, and ZEtolia present certain difitultios - disi AM 


if we consider them as originally ZEginetan, modified in the west 
by Corinthian, and later by Roman, influence. The coinage of 
Thessaly presents very few specimens of a remote period, while 
pieces of the best time are numerous. These are in general re- 
markably like the finest coins of Sicily and Italy, although the 
style is simpler. The prevalence of the horse and horseman is 
significant. The money of the Thessalian Confederacy, being of 
late date (196-146 B.c.), is of little interest. The commonest types 
are the head of Zeus crowned with oak and the Thessalian Pallas 
Itonia in a fighting attitude. The coinage is resumed in imperial 
times. Of the town of Gomphi or Philippopolis there is a beautiful 
drachm, having on the obverse a female head, facing, which is prob- 
ably that of a nymph as the city. The coins of Lamia are also to 
be noticed for their beauty. The drachms bear the head of Lamia, 
the mistress of Demetrius Poliorcetes, and young Heracles, who 
probably represents Demetrius. The series of Larissa begins with 
archaic pieces and some of the early period of good art, but some- 
times of rather coarse execution. The small silver pieces have 
very interesting reverse types relating to the nymph of the fount- 
ain, and to be compared for mutual illustration with the didrachms 
of Terina and with some of those of Elis. "These are followed by 
coins of fine work. ' The usnal obverse type is the head of Larissa, 
the nymph of the fountain, facing, and on the reverse is generally 
a horse, either free or drinking. The head is treated in a very rich 
manner, like that of the fountain-nymph Arethusa, facing, on tetra- 
drachms of Syraeuse ; indeed, the resemblance to the Sicilian type 
is most remarkable. If it be a copy, it is simpler and bolder than 
the original. The bronze moncy is also good. The coins of Phar- 
salus and Phere are also worthy of note. Of the tyrants of Phere 
Alexander is represented by coins. 


The coinage of Illyria is usually of inferior or rude art; the pieces Illyria, 


are /Eginetie, ultimately changing to Attic. Of Apollonia there 
is a large series. The earliest have the Corcyræan types of the cow 
and the calf and the floral pattern ; the latest, usually, the head 
of Apollo and three nymphs dancing round a fire, the outer ones 
holding torches. Dyrrachium, which never bears on its coins the 
more famous name of Epidamnus, is represented by an important 
series. First there are /Eginetan didrachms with Corcyrean types. 
These are succeeded by tridrachms with Corinthian types, and, of 
course, on the Attic standard; and then the old types are resumed, 
but apparently without a return to theformer weight. Dyrrachium, 
it must be remembered, was founded partly by Corcyrzan and partly 
by Corinthian colonists. 


The coins of Epirus are of higher interest and beauty than those Epirus, 


of Illyria. Of the Epirots there are bronze coins of the regal 
period, and both silver and bronze of the republic (238-168 B.c.), 
with the heads of the Dodon:wan Zéns and Dione, together or apart. 
The city of Ambracia is represented by beautifnl silver pieces, with 
on the one side a veiled female head and on the other a kind of 
obelisk. The series of Greek imperial money of Nicopolis must 
also be mentioned. The coinage known to us of the kings of 
Epirus begins under Alexander I. His coins have been found in 
the three metals, but they are rare. It is probable that both gold 
and silver were struck in Italy while he was in that country. The 
coins of Pyrrhus in all metals are of high interest, and remarkable 
for their beauty, though the style is usually florid. There can be 
little doubt that they were for the most part struck in Italy and 
Sicily, at Tarentum and Syracuse. The tetradrachm has for the 
type of the obverse a head of the Dodonæan Zeus crowned with 
oak and for that of the reverse Dione seated. A fine didrachm 
bears on the obverse a head of Achilles helmeted, with for the 
reverse Thetis on a sea-horse carrying the shield of her son. 
Among the copper coins of Pyrrhus we must remark the beautiful 
ones with the portrait of his mother Phthia. 


The coinage of the island of Coreyra begins with very early di- Corcyra. 


drachms and drachms of the 6th century. The types are the 

cow suckling the calf and the floral pattern, as at Dyrrachium. 

These leading subjects are varied in later times by others illustrating 

the Corinthian origin of the nation, its maritime power, and the 

fame of its wine. Not the least curious are the bronze pieces with 

galleys bearing their names, as Strength, i im T Orderly 
z . — OI 


Acar- 
vania, 


AX:tolia. 


Loeris. 


Phoeis. 


Boeotia. 


Attica. 
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Government, Chace, Coreyra, Comus, Cypris, Victor of People, 
Victory, Youth, Pallas, Foremost, Preserver, Fame, Light-bearer. 
The abundant bronze series goes on under the emperors. 

The eoins of Acarnania are not remarkable for beauty or for 
variety in their types. The money of several cities in the 4th 
century B.C. is that of Corinthian colonies. We must mention 
that of the Aearnanian League (229-168 n.c.), which bears the head 
of the Achelous as a man-headed bull and the seated Apollo Aetius. 
Of Leueas there are silver eoins and an abundant series in bronze. 

In Ætolia the gold and silver eoins of the ZEtolian League have 
some merit (279-168 B.c.). The gold pieces have on the obverse 
the head of Pallas or that of Heraeles in the lion’s skin and on 
the reverse ZEtolia personified, seated on Gaulish and Macedonian 
shiclds,—a curious historieal type. These subjeets recur, with 
others indicating the hunter-life of the population, on the silver 
money ; of especial interest is the head of Atalanta and the Caly- 
donian boar, and the spear-head with whieh he was slain, in both 
silver and bronze. On some of the copper the spear-head and the 
jaw-bone of the boar are seen. 

The eoinage of Locris, Phoeis, and Boeotia is entirely on the 
JEginetic standard. The coins of the Loeri Epienemidii are mainly 
didrachms, struek at Opus, with the head of Persephone and the 
figure of the Lesser Ajax in a fighting attitude, sometimes accom- 
panied by his name. These coins were struck between 369 and 338 
B.C., and are remarkable for the manner in which a Syracusan head 
is copied, and, as appears in other cases in Thessaly and elsewhere, 
not weakened but presented in a stronger and purer form. So 
much higher was the conception of art in Hellas than in the West. 

The money of Phocis begins at a very early age, perhaps the 7th 
century B.C., and extends in silver down to the conquest by Philip 
(346 B.c.). The prevalent types are a bull's head and that of a 
goddess or nymph. Delphi, geographically ineluded in Phocis, 
strikes very remarkable money, wholly distinct in types from the 
Phocian. The principal subjects are heads of rams and goats, the 
symbols of Apollo as a pastoral divinity, a dolphin (Apollo 
Delphinius), the omphalos and tripod, and a negro’s head, which has 
not been satisfaetorily explained. The Amphictyonie Council 
struck beautiful didraehms, probably on the oeeasion of Philip's 
presidency (346 n.0.), with the head of Demeter, and the Delphian 
Apollo seated on the omphalos. Under Hadrian and the Antonines 
there is an imperial coinage of ae some pieces bearing the 
representation of the temple of Apollo, on one type the letter E 
appearing between the columns of the face, representing the mystic 
Delphic EI, on which Plutareh wrote a treatise. 

The coinage of Beotia is chiefly of a period anterior to the reign 
of Alexander, under whom the politieal importance of Thebes and 
the whole country came to an end. The main eharacteristic of the 
money is the almost exelusive use of the Bæotian shield as the 
obverse type, marking the federal eharaeter of the issues. These 
were struek by various cities, or by Thebes as ruling the League. 
The earliest pieces are draehms, presumably of Thebes, and eer- 
tainly of Haliartus and Tanagra, issued between 600 and 550 r.c. 
These are followed by didraehms of the same and other cities until 
the time of the Persian War. The result of the unpatriotic policy 
of Thebes and most of the towns of Bootia was the degradation of 
the leading eity, and the coins reveal the curious fact that Tanagra 
then became the eentre of the League-coinage. We now notico the 
abandonment of the old ineuse reverse and the adoption of regular 
types, the wheel at Tanagra and the amphora at Thebes. These 
types increase and indieate several eities during the short period of 
Athenian influence (456-446 n.c.) The democratic institutions 
were next overthrown, and Thebes became again the head of Beotia, 
and struck alone and in her own name, not in that of the League. 
To the earlier part of this period belong splendid didrachms with 
reverse types ehiefly representing Heraeles, subsequently varied by 
heads of Dionysus in a series only less fine. With the peace of 
Antalcidas (387 m.c.) Thebes lost her power, the League was dis- 
solved, and the other Beotian cities issued a coinage of some merit. 
In 379 p.c. Thebes became the chief state in Greece, and the patri- 
otie poliey of Pelopidas and Epaminondas is shown in the issue 
of the Bootian coins at the great eity without any name but that 
of a magistrate. Among those whieh oceur is EILAM or EIIAMI, 
who ean scarcely be any other than the illustrious general The 
battle of Cheronea (338 m.c.), swiftly followed by the destruction 
of Thebes, eloses the historie eoinage, save only for the appearance 
of new League-money of Attie weight, with the head of Zeus and 
the figure of Poseidon, issued between 288 and 244 B.c. (On the 
whole subjeet see Head’s Coinage of Beotia.) 

In Attica the great series of Athens is dominant, Eleusis alone 
in that eountry having issued an unimportant bronze coinage of 
good style while Athens was independent. The Athenian money 
begins with the issues which were struck under Solon’s monetary 
law, practically adopting the Euboie standard instead of the Ægi- 
netic, by which the Attie weights were divided into the commer- 
cial and the monetary. The monetary standard became so famous 
through the widespread traffie of Athens as to give the name 
Attic to all subsequent measures which followed it except the 
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Corinthian, and the term Euboie gradually fell into disuse. The 
earliest coins are tetradrachms of full weight (270 grains), with 
an extremely archaic head of Athene helmeted to the right, and 
within an ineuse square an owl to the right with the letters AOE. 
These may be early in the 6th century B.C. Soon afterwards a 
sprig of olive appears in the upper left corner of the square. 
The eoins of the age of the Persian War have olive-leaves forming 
an upright wreath on the helmet of Athene. To this perio 
belongs the deeadrachm with the ow] facing, its wings open. In 
the same age a crescent is added—symbol of the lunar character 
of the goddess— between the olive-sprig and the owl. These 
types continue during the period of fine art, with slight modifica- 
tion and the abandoninent of the ineuse square, but with no mark 
of the splendour of Athens as the centre of Greek seulpture. No 
doubt commercial reasons dictated this conservative policy, which 
makes the coinage of Athens a disappointment in numismatics. 
Her money was preeious for its purity not only in the Greck world 
but among distant barbarians, so that imitations reach us from the 
Punjab and from southern Arabia, and any change would have 
injured their wide reception. There are many divisions of silver 
eoinage with the types a little varied, and some different ones; and 
during the age of supremaey gold was issued in small quantities 
and bronze introduced. The Macedonian empire put an end to 
the autonomy of Athens, and when the money is again issued it is 
of a wholly new style and the types are modified. The great series 
of spread tetradrachms may be dated from the accession of Philip V. 
(220 n.c.), and lasted until the eapture of the city by Sulla (86 3.¢.). 
The obverse type is a head of Athene with a richly-adorned helmet, 
unquestionably borrowed from the famous statue by Phidias in 
ivory and gold, but a poor shadow of that splendid original, and an 
owl on an amphora within an olive-wreath. The earliest coins 
have the monograms of two magistrates, the later the names of two 
who areannual, and one changing about every month, but ultimately 
dropped. The occurrence in these of the names of Antiochus IV. 
(Epiphanes), before he eame to the throne, of Mithradates VI. and his 
ereature Aristion, helps to fix the dates. The abundance of this 
money shows the great eommereial importanee of Athens in these 
later times, Remarkable bronze coins of a later age bear two 
representations of the Aeropolis and the great edifices. Both have 
on the obverse a head of Minerva. The reverse of one represents 
the Aeropolis, with the grotto of Pan, the statue of Pallas Pro- 
machus, the Parthenon, and the Propylea, with the steps leading 
up to the latter. The reverse of the other shows the theatre of 
Dionysus, above whieh are caverns in the rock, and higher still 
the Parthenon and the Propylea. There are also Greek imperial 
pieees of Megara. 


The money of the island of Ægina is of especial interest, since ZEgina. 


with it Greek coinage is said to have originated. The story is that, 
at a time when Ægina was a dependeney of Argos, Phidon king of 
Argos struck the first Greek money there, probably in the seventh 
century B.C. It is said that previously silver was formed into 
spikes (0BeMoxot), of which six made a handful (ópaxu£), and that 
thus the name of the draehm and its sixth, the obolus, originated; 
but this account may be an invention of later times. There ean be 
no doubt, however, that the earliest ZEginetan coins are of extreme 
antiquity. The weight is of course on the Aiginetie standard. The 
oldest pieces are very primitive didraehms, bearing on the obverse 
a turtle and on the reverse a rude incuse stamp. Afterwards the 
stamp becomes less rude, and later has a peculiar shape. There are 
some coins of the early part of the fine period of excellent work. 
The great currency was of didrachms. The bronze coins are not 
remarkable, but some appear to be of an earlicr time than most Greck 
pieces in this metal. 


The series of Achaia begins under the Achzan League, some time Achaia. 


after 330 B.C., when we first find coins of the Achzans, with no 
distinetion of cities,—a purely federal coinage. The silver coins, 
like the later ones, are either Attic tetrobols or Aginetic hemi- 
drachms. Then follows the money of the ten cities of the Old 
League, beginning about 280 n.c.—Dyme, Patre, Tritæa, Phare, 
4Egium, Bura, Ceryneia, Leontiüm, gira, and Pellene. In 251 m.c. 
Sicyon, Corinth, and Megara added their strength to the little 
alliance; the towns of Arcadia and Argolis followed, then Sparta, 
Messene, and Elis. The type of the silver is the head of Zeus 
Homagyrius, the reverse wi the monogram of the Achwans in a 
laurel-wreath. After the earliest money the reverse bears the sym- 
bols or monograms of the cities which struck. The oldest bronze 
repeats the silver types ; the rest bears a standing Zeus and a seated 
Demeter, with the name of the city at full length. 


Corinth is represented by a very large series of coins, the weight Corinth. 


of which is always on the Corinthian standard, equivalent to Attic 
but differently divided, —the Corinthian tridraehm, the chief eoin, 
corresponding to the Attie didrachm. The oldest pieces, of the 6th 
eentury B.c., bear on the obverse Pegasus with the letter 9, koppa, 
the initial of the name of Corinth, and on the reverse an inciise 
pattern. In course of time the head of Athene in an ineuse square 
oeeupies the reverse. The incuse square disappears, as generally 
elsewhere, in the early period of fine art. Of the age of the excel- 


Elis. 


Cephal- 
lenia, &c. 


Messene. 
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lence and decline of art we find beautiful work, though generally 
wanting in the severity of the highest Greek art. Pegasus is ordi- 
narily seen galloping, but sometimes standing or drinking, the koppa 
is usually retained, and the helmet of Athene, always Corinthian, 
is sometimes bound with an olive-wreath. The smaller coins have 
the same reverse, but on the obverse a charming series of types, 
principally female heads, mostly representing Aphrodite. There are 
some drachms with Bellerophon in a combatant attitude mounted 
on Pegasus on the one side and the Chimera on the other. The 
autonomous bronze money is poor, but often of fair work, and 
interesting, especially when the type relates to the myth of Bel- 
lerophon. Under the Romans this city was made a colonia ; and 
we have a large and interesting series of the bronze coins struck by 
it as such, including the remarkable type of the tomb of Lais. The 
colonies of Corinth form a long and important series, struck by 
Acarnanian towns with Corcyra, and in the west by Locri Epizeph yrii 
in Italy and Syracuse. They range from the time of Timoleon, 
about 340 n.c., to the age of the earlier successors of Alexander, 
perhaps having ended in the time of Pyrrhus, probably shortly after 
295 ».c. The colonies broke loose from Corinth and struck their 
own money, retaining the old ie for commercial purposes, and 
Syracuse and Locri found it advisable to follow the same course, 
which in the case of Syracuse was not uninfluenced by gratitude to 
the mother-city and her noble citizen Timoleon. ‘he coins are 
distinguished by the absence of the koppa and bear the names or 
monograms of the cities. 

There are bronze coins of Patre as an important Roman colonia, 
and silver and bronze money of Phlius, both of the period of good 
art. The coinage of Sicyon, on the Æginetic standard dominant 
in the rest of the Peloponnesus, is disappointing for a famons artistic 
centre, It begins shortly before the period of fine art ; in that age 
the silver is abundant and well exeented, but the leading types, the 
Chimera and the flying dove within an olive-wreath, are wearying 
in their repetition, and good work could not make the Chimera an 
agreeable subject. Small coins with types of Apollo are the only 
subjects which suggest the desigus of the great school of Sicyon. 

The money of Elis, or the Eleans, is inferior to none in the 
Greek world in its art, which reaches the highest level of dignified 
restraint, and in the variety of its types, which are suggested by 
a few subjects. "The leading types are connected, as we might 
expect, with the worship of Zeus and Hera and Nice, the divinities 
of the great Panhellenic contest at Olympia. The prevalent repre- 
sentations are the eagle and the winged thunderbolt of Zeus, the head 
of Hera, and the figure of Nice. "The series begins early in the 5th 
century B.C. with coins, some of which are didrachms (ginetic), 
having as subjects an eagle carrying a serpent or a hare and on the 
reverse a thunderbolt or Nice bearing a wreath, —archaic types 
which in their vigour promise the excellence of later days. From 
471 to 421 n.c., while Elis was allied with the Spartans, such types 
continue ; the eagle and Nice (sometimes seated) are both treated 
with great force and beauty, and the subject of seated Zeus is re- 
markable for its dignity. The Argive alliance (421-400 n.c.) seems 
marked by the pre-eminence given to Hera, whose head may suggest 
the famous statue of Polyclitus at Argos. This alliance broken, the 
old types recur. Magnificent eagles, some admirably designed on a 
shield, and eagles’ heads, the seated Nice, and fantastically varied 
thunderbolts mark this age. The types of an eagle struggling with 
a serpent and an eagle’s head are marked with the letters AA. 
Professor Gardner has conjectured that they may be the work of the 
great sculptor Dedalus of Sicyon, who at this very time produced a 
trophy for the Eleans at Olympia. The political events of the age 
do not seem any longer to affect the coinage. Thus the return of 
the heads of Hera has no historical significance that we can trace. 
They are remarkable for their beauty, which is still severe, while 
around there are marks of the luxurious style of decline, and here 
the eagle-types have lost their vigour. The age of Philip is soon 
reached, and shows a marked decline in the coinage. It closes 
with imperial money, some types of which have a local interest, 
notably two of Hadrian bearing the head and figure of Zeus, copied 
from the famous statue by Phidias, of which the earlier currency 
appears to present no reflexion.! 

Cephallenia gives us the early silver coins of Cranii, the money of 
Pale, of charming style, with the figure of Cephalus on the reverse, 
and that of Same, all cities of this island. Of the island of Zacyn- 
thus there are silver pieces, usually of rather coarse work, but 
sometimes of the style of the best Cephallenian money. The coins 
of Ithaca are of bronze. "They are of interest on account of their 
comnion obverse type, which is a head of Ulysses. 

Returning to the mainland, we first notice the money of Messene, 
or the Messenians. The earliest coin is a splendid ZEginetic didrachm 
having on the obverse a head of Persephone, and excels in design 
the similar subjects on the money of Syracuse, from which it must 
have been copied, for it is of about the time of Epaminondas. Still 
more than the Locrian type this shows the purer style of Greece, 
which, copying Syracusan work, raised its character. 


1 See Professor Gardner's Elis, on the whole subject. 
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reverse is a figure of Zeus Ithomatas. The other silver coins are 
of about the period of the Achzan League. The bronze money is 
plentiful, but not interesting. Lacedemon, as we might have ex- 
pected, has no early coins, the silver money being, like so much of that 
of the Greek cities, of the age of the Achwan League. Among the 
types of the autonomous bronze pieces may be noticed the head of 
the Spartan lawgiver Lycurgus, with his name. The series of Argos 
in Argolis begins with coins of an early period. The standard is 
JEginuetic. The first pieces are the drachm with a wolf on the 
obverse, and on the reverse A, the initial letter of the name of the 
people, in an incuse square ; the hemidrachm, with the forepart of 
a wolf 3 and the diobolon, with a wolf’s head. Among coins of 
the period of good art we must especially notice those which have 
for the obverse type the head of Hera wearing a stephanos,—a 
design which is not equal to that of the coins of Elis, the style 
being either careless or not so simple. The reverse type of one 
of these coins, a drachm, represents Diomedes stealthily advancing 
with the palladium in his left hand and a short sword in his right. 
Of the town of Troezen there are silver coins of the best period of art. 


Of the money of Arcadia some pieces are doubtless among Arcadia. 


the most ancient struck by the Greeks; and the types of these 
and later coins are often connected with the remarkable myths of 
this primeval part of Hellas, showing particularly the remains of 
its old nature-worship. The first series to be noticed is that of the 
Arcadian League ; it begins about 500 p.c. with hemidrachms having 
the type of Zeus Lycæus seated, the eagle represented as if flying 
from his hand, and a female head. Of a later time, from the age of 
Epaminondas, there are coins with the head of Zeus, and Pan seated 
on the Arcadian Olympus, a series of which the didrachms are very 
fine. The coins of Herea begin deep in the 6th century p.c. 
The earliest have for obverse type the veiled head of Hera, and on 
the reverse the beginning of the name of the town, sometimes 
between wavy ornaments. The antiquity of Mantinea is in like 
manner attested by its money. The silver coins of a very early 
time have on the obverse a bear, representing Callisto the mother 
of Arcas, who was worshipped here, and on the reverse the letters 
MA, or three acorns, in an incuse square. Later coins, especially 
the bronze, have subjects connected with the worship of Poseidon at 
this inland town. The silver money of Megalopolis is important 
for art, as we know the city to have been founded in 370 ».c. The 
types are the same as those of the Arcadians of the same period, the 
headsof Zeus and of Pan. The silver coins of Pheneus must be noticed 
as being of fine work. The didrachms of the age of Epaminondas 
have a head of Persephone, and Hermes carrying the child Areas. 
The obverse type is interesting as a copy, improved on the original, 
of the Syraeusan subject, as in Locris and Messene, As in Locris, 
the merit is iu the greater force and simplicity of the face, here most 
successful, the hair being treated more after the Syracusan manner 
than after that of the Messenians, who simplified the whole subject. 
The finest coin attributed to Stymphalus is a magnificent didrachm 
of the age of Epaminondas, with a head of the local Artemis laureate, 
and Heracles striking with his club, no doubt a subject connected 
with the Stymphalian birds. The smaller silver coins have on the 
one side a head of Heracles and on the other the head aud neck ofa 
Stymphalian bird, most resembling those of a vulture. There were 
representations of these birds in the temple of Artemis. The series 
of Tegea is not important, but two of the reverse types of its 
bronze coins are interesting as relating to the story that Athene 
are ajar containing the hair of Medusa to her priestess Sterope, 
daughter of Cepheus, in order that she might terrify the Argives 
should they attack Tegea in the absence of Cephens, when Heracles 
desired his aid in an expedition against Sparta. 


The peculiar position of Crete and her long isolation from the Crete 


political, artistic,and literary movements of Hellas have been already 
touched on. It is not until the age when the Macedonians and the 
Achwxan League are striving for the leadership of Hellas that Crete 
appears in the field of history, but then only as the battle-ground 
of rival powers. The most remarkable influence of this age was when 
Athens, by the diplomacy of Cephisodorus, succeeded about 200 B.c. 
in drawing the Cretans into a great league against Philip V. of 
Macedon. That this project took actual shape is proved by the issue 
at all the chief mints of the island of tetradrachms with the well- 
known types of Athens, to be distinguished from the Atticizing 
types of other cities at this time. In the meanwhile the inborn love 
of adventure in her youth had been satisfied by hired service to the 
surrounding kingdoms, and hence grew a piratical instinct which 
ultimately cost the Cretans their freedom at the hand of Rome. 
The oldest coins are probably of about 500 x.c., but few cities 
seem to have issued many until a hundred years later. Then 
there is a great outburst of coinage, sometimes beantiful, sometimes 
barbarously careless, which lasts until Alexander’s commercial 
policy is seen in the appearance of his money with Cretan symbols 
in lieu of the old autonomous money. As Alexander’s successors 
grew weak and no one of them could control Crete, the old rights 
were restored and the Cretan cities again coin their own types until 
the Roman conquest (67 or 66 B.c.). The chief issue is of silver ; 
bronze is less abundant ; and gold is unknown. The Cretan types 
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have a markedly local character, yet they copy in some instances 
other eoinages. The chief divinities on the pieces are Zeus, Hera, 
Poseidon, Heracles, and Britomartis, and the leading myths are 
those of Minos, the story of the Minotaur and the labyrinth being 
prominent, and also that of Europa. There is frequent reference 
to nature-worship as in Sicily, yet with a distinctive preference for 
trees, the forms of which, however, lend themselves readily to the 
free representation of Cretan art, which may in part explain their 
prominence. The weight is at first Aginetic, falling almost to 
Attic; and in the resumption of the coinage after Alexander’s time 
it is Attic. 

Of the island in general there are Roman silver coins of the 
earlier emperors, some of which are of fine work for the period. 
The inscriptions are in Latin, or partly in Latin and partly in 
Greek. In the autonomous civic series there are didrachms of 
Aptera. The obverse bears a female head wearing a stephane and 
the reverse a warrior before a sacred tree. Of Chersonesus, the 
port of Lyetus, called on the coins Chersonasus, there are di- 
drachms of coarse style, mainly copied from the splendid piece of 
Stymphalus in Arcadia, The head of Artemis is here appropriated 
to Artemis Britomartis, who had a temple at the place, and the 
reverse of Heracles striking with his club is al by the sub- 
stitution of the figure of Apollo seated. The silver money of 
Cnossus is of great interest. The oldest coins are archaic in style, 
and may be as early in date as the expedition of Xerxes. They 
bear the figure of the Minotaur as a bull-headed man, kneeling on 
one knee, and a meander-pattern, in one case enclosing a star (the 
sun), in another a female head (Ariadne?) The antiquity of these 
coins disproves the supposition that the Cretau labyrinth at 
Cnossus was an invention of the later poets. Of the early time of 
good art there are didraehms of Cnossus with the head of Perse- 
phone and an unknown divinity, and the labyrinthine pattern 
enclosing the sun or the moon or a bull's head for the Minotaur, 
and at length becoming a regular maze. To this time belongs the 
wonderful coin in the Berlin Museum with Minos seated, his name 
in the field, and the head of Persephone within the meander- 
pattern. In the later age of fine art a head of Hera wearing a 
stephanos occupies the obverse of didrachms and drachms, and the 
reverse has a maze through whieh the way may be elearly traced. 
The head is elosely copied from the same type of Argos, and despite 
its beauty shows a distinct inferiority, unlike the copies of Syracuse 
by artists of the mainland. This series closes with Alexander’s 
empire, and the native coinage disappears until the league of 
Cephisodorus revives it with the Athenian tetradrachm of Attic 
weight, bearing the name of the Cnossians. It is of inferior style, 
and is followed by base coins with heads of Minos and Apollo, and 
the Labyrinth, either square as before or in a new circular form, 
which is interesting as showing it was a mere matter of tradition. 
There are interesting coins of Cydonia, some of them of beautiful 
style and work. One is remarkably like a coin of Aptera, and 
bears an engraver's name, Neuantus,—a point showing the im- 
portance attached by the Cretans to the designs of their money. 
The head is that of a Menad, and the reverse has a figure of the 
traditional founder Cydon, stringing his bow. The style is good, 
but the execution poor. A drachm presents a most beautiful 
repetition of the subject of Cydon. Gortys, or Gortyna, is repre- 
sented by most remarkable coins, which generally allude to the 
myth of Europa. Didraelhuns of archaic style have on the obverse 
Europa carried by the bull and on the reverse the lion's scalp. 
These pieces are followed by a remarkably fine class of spread 
didrachms ; the best are of about 400 B.c. They have on the obverse 
Europa seated in a pensive attitude on the trunk of a tree, doubt- 
less the saered plane at Gortyna, mentioned by Pliny, whieh was 
said never to shed its leaves, and on the reverse a bull suddenly 
turning his head as if stung by a fly. Nothing in Greek art exceeds 
the skilland beauty ofthesedesigns. The truth with which the tree 
is sketched, one engraver even indicating the letters cut by visitors 
in the trunk, and the graceful position of the forlorn Europa are 
as much to be admired as the fidelity with which the bull is drawn, 
even when foreshortened, sharply turning his head, with his 
tongue out and his tail raised. These designs, beautiful in them- 
selves, are strikingly defieient in fitness, and afford equally strong 
illustrations of the exeellencies and of the one great fault of the art 
of Cretan coins. Many pieces of the same class are of rude execu- 
tion. There is a tetradrachm of the Athenian group having the 
symbol of a butting bull. Later silver eoins have the head of 
Minos. The coins of Hierapytna are remarkable for bearing the 
representation of a date-palm. Of Itanus there are remarkable 
coins, the earlier, some of whieh are of good style, with the subject 
of a Tritonian sea-god (Glaucus?) and two sea-monsters, changed for 
à head of Athene and an eagle, the Triton frequently appearing in 
the field as a symbol. Lyctus, on the coins Lyttus, is represented 
by strangely rude pieces, with the types of a flying eagle and a boar's 
head which is euriously foreshortened. The coins of Phestns form 
a most interesting series. Among the didrachins are some of ad- 
mirable work, with on the obverse Heracles slaying the Hydra with 
his club and on the reverse a bull. Others have on the obverse 
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Heracles seated on the ground, resting. Another noticeable obverse 
type is the beardless Zeus seated in a tree, with his Cretan name 
LEAXANOS, where the L stands for the digamma. On his knee 
is a cock in the attitude of erowing, showing that he was a god of 
ihe dawn. The most remarkable coins of Phestus are, however, 
those that bear representations of Talus, the man of brass, said to 
have been made by Hephwstus or Deedalus. One of these is a di- 
drachm, on which he is portrayed as a winged youth, naked, bear- 
ing in each hand a stone, and in a combatant attitude. This 
figure is accompanied by his name. A similar design is seen on a 
bronze coin. The reader will recollect that Apollonius Rhodius 
(Argonaut., iv. 1638 sq.) relates that Talus prevented the Argo- 
nauts from landing in Crete by hurling stones at them, until he 
was destroyed by the artifice of Medea. 

The important town of Polyrrhenium, or Polyrrhenia (but one p 
on the coins), is represented by earefully-exeeuted coins with a 
head of Zeus and a bull's head. A later piece has a remarkable 
obverse type, a whiskered head of Apollo, probably a Macedonian 
sovereign in that character. This is of Attic weight. Præsus has 
on its earlier coins the Gorgon’s head and an archer, or an archer 
and an eagle ; later, Zeus seated, and, after the Cretan fashion, fore- 
shortened. "The coins of Priansus eomprise didrachms of an unusual 
style and type, a head of a goddess or nymph, the hair, bound by 
narrow bands crossed diagonally, filling the large field.  Priansus 
also shows the remarkable type of Persephone seated beside a 
date-palm, placing her right hand on the head of a serpent, in 
reference to the myth of the birth of Zagreus. As usual, the figure 
is foreshortened. The reverse has a standing fignre of Poseidon. 
Rhaueus has Poseidon beside his horse. 
Sybrittia, or Sybrita, may fitly close the series ; the obverse has a 
charming subject, Dionysus seated on a running panther, and the 
reverse Hermes drawing on his right buskin,—a delightful figure. 
Another beautiful type is a seated Dionysus. 


The coinage of Eubcea is all on the native standard, of which the Euboa. 


Attic was a variety. It includes some of the very earliest Greek 
money. ‘The older coins comprise tetradrachms, didracluns, and 
smaller pieces; the later are uniformly tetrobols. The pieces 
whieh bear the name of the Eubcoans date from the fine period to 
the fall of Hellenic liberty, the silver lasting only to Alexander’s 
time. They bear the head of a nymph and that of an ox. One 
variety is very beautiful. The great cities have a far more interest- 
ing series. Carystus begins in the time of the Persian War with 
the type of the cow and calf, as in Corcyra, and its special badge 
is the cock. Chalcis, the mother of Western colonies, has already 
in the 6th century a long series with the wheel-type and an incuse 
diagonally divided, and later, a nymph’s head and an eagle devonring 
a serpent. Eretria begins as early as Chalcis, but the obverse type 
is the Gorgon’s head. This is sueeeeded by the same type and a 
panther’s head, and fine late archaic coins bear the cow and the 
euttle-fish. Of Histia the usual type is the head of a Menad and 
a female figure seated on the stern of a galley. 


The rare didrachm of | 


Among the other islands classed after Euboea, Amorgos must not Cyclades 
be passed by, as a bronze coin of ZEgiale, one of its towns, presents and Spo- 


the curious type of a cupping-glass. The silver money of Carth:ea rades. 


and Coressus in Ceos is extremely old, beginning in eaeh case in 
the 6th century and ending early in the 4th. The weight is Agine- 
tie, and there are didrachms and smallereoins. The usual types of 
Carthea are an amphora and then a bunch of grapes; that of Coressus 
isa cuttle-fish and dolphin. Naxos is represented by early ZEginetic 
didraehms and coins of the fine period, the latter being chiefly 
bronze pieces of remarkably delicate and good work. The types 
are Dionysiae. Of Paros there are early JEginetie didrachms with 
the type of a kneeling goat and beneath a dolphin. Of the third 
and second centuries B.C. there are Attie didrachms with a head, 
possibly of Artemis, at first of a charming style, and a goat on the 
reverse. There are very archaie Æginetie didrachms of Siphnos. 
Some of the bronze pieces are of the best period and very fine. Of 
Tenos there are silver coins of the age of the kings. ‘The head of 
the bearded Ammon ocenrs on tetradrachms following the Attic 
standard, and on smaller pieces that of the younger Ammon, both 
heads laureate as well as horned ; the reverse type is Poseidon. 
The coinage of Asia begins with that of Asia Minor. 


Lydian and Greek, in time succeeded by eleetrum or gold and 
silver, all struck in the west and mainly on the coast. Then 
the Persian dominion appears in the silver money of the satraps, 
eireulating with the gold and silver of Persia, and the Greek 
money is limited to a few cities of the coast, none save the elec- 
trum of the great mint of Cyzicus uninterrupted by the barbarian. 
With the decay of the barbarian empire the renewed life of the 
Greek cities is witnessed by a beautiful coinage along the coast 
from the Propontis to Cilicia. On Alexander's conquest autonomy 
is granted to the much-enduring Hellenie communities, and is again 
interrupted, but only partially, by the rule of his successors, for 
there was no time at which Asia Minor was wholly parcelled out 
among the kings, Greek or native. The Romans, after the battle 
of Magnesia (190 n.c.), repeated Alexander's policy so far as the cities 
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of the western coast were concerned, and there is a fresh outburst 
of coinage, which, in remembrance, follows the well-known types 
of Alexander. When the provinee of Asia was constituted and the 
neighbouring states fell one by one under Roman rule, the auto- 
nomy of the great cities was generally reduced to a shadow. Still 
the abundant issues of imperial coinage, if devoid of high merit, 
are the best in style of late Greek coins, and for mythology the 
richest in illustration. 

The oldest money is the electrum of Lydia, which spread in 
very early times aloug the western coast. This coinage, dating from 
the 7th century B.C., has an equal claim with the /Eginetic silver 
to be the oldest of all money. Probably the two currencies arose 
at the same period, and by interchange became the recognized cur- 
rency of the primæval marts; otherwise we can scarcely explain 
the absence of Asiatic silver, though it is easy to explain that of 
European eleetrum or gold. The electruin of the coins is gold—the 
precious metal washed down by the Pactolus—with a native alloy 
of a fourth part of silver. Its durability recommended it to the 
Lydians, and it had the advantage of exchanging decimally with 
gold, then in the ratio 13°3 to silver. But this commercial advan- 
tage allowed the issue of electrui coins on silver standards, while 
it was natural to coin them on those of goll; hence a variety of 
weight-systems perplexing to the metrologist. The first coins were 
undoubtedly struck by a Lydian king, probably as early as about 
700 Bc. They follow the Babylonic silver standard. The ob- 
verse is plain and merely marked with lines, the original rough 
surface of the die, while the reverse has three depressions, an ob- 
long one flanked by two squares. Later the same peas issued 
money on the Pheenician silver standard. This double currency, 
as Head suggests, was probably intended for circulation in the 
interior and in the coast towns to the west, the Babylonie weight 
being that of the land trade, the Pheenician that of the commerce 
by sea. Ultimately Croesus abandoned electrum, and, reducing the 
Pheenician weight by one-fourth, the proportion of silver in the 
electrum, he produced a Babylonie gold stater, and again by simi- 
larly reducing the Babylonie weight he obtained a Euboic gold 
stater. His silver was Babylonic only, the silver stater exchanging 
as the tenth of the Euboic gold stater. These results are ex- 
plained by the metrological data given earlier in this article. The 
Greek marts of the western coast were not long in imitating the 
example of Lydia ; hence a series of early electrum staters, on the 
Pheenician weight, of Miletus, Ephesus, Cyme, Chios, Clazomen:e, 
Lampsacus, Abydos, and Samos, with smaller pieces which add 
other mints to the list. The Euboic weight naturally found its 
way into the currencies, but was as yet limited to Samos. Phocea, 
Teos, and Cyzicus, with other towns, followed from a very early 
period the Phocaie standard, whieh for practical purposes may be 
called the double of the Euboic. Consequently their stater was 
twice as heavy as the Euboie gold stater. They alone before Croesus 
issued gold money, which was superseded at Phocæa and Cyzicus 
by electrum. This is the main outline of the native coinage of 
Asia Minor before the Persian conquest. Its later history will 
appear under the several great towns, the money of Persia being 
treated in a subsequent place. 

The first countries of Asia Minor are Bosporus and Colchis, the 
coins of the cities of which are few and unimportant. The auto- 
nomous coinages of the cities of Pontus are more numerous, but none 
of them are archaic or deserve to be characterized as fine. There are 
also imperial pieees. The bronze coins are sometimes large and 
often thick. The only place meriting a special notice is Amisus, 
which almost alone of the cities of Pontus seems to have issued 
autonomous silver money. This is continued under the emperors 
in the form of Roman denarii and larger pieces. The common sub- 
jeets of the bronze money of this place relate to the myth of Perseus 
aud Medusa, a favourite one in this country. 

The regal coins are of the old kingdoms of Pontus and of the 
Cimmerian Bosporus, of the two united as the state of Bosporus 
and Pontus under Mithradates VI. (the Great), and as reconstituted 
by the Romans when Polemon I. and II. still held the kingdom of 
Mithradates, which was afterwards divided into the province of 
Pontus and the kingdom of Bosporus. "The early coinage of the 
kingdom of Bosporus is of little interest. Of that of Pontus there 
are tetradrachms, two of which, of Mithradates IV. and Pharnaees 
L, are remarkable for the unflinching realism with which their 
barbarian type of features is preserved. Mithradates VI., king of 
Bosporus and Pontus, is represented by gold staters and tetra- 
drachms, The portrait on the best of these is fine despite its 
dramatie quality, eharacteristic of the later schools of Asia Minor. 
The kings of Dosporus struek a long series of coins for the first 
three centuries after the Christian era. Their gold money is gradu- 
ally depreciated and becomes electrum, and ultimately billon and 
bronze. They bear the heads of the king and the emperor and 
are dated by the Pontie era. 

In Paphlagonia we must specially notice the coins of the cities 
Amastris and Sinope. The silver pieces of the former place bear a 
youthful head in a laureate Phrygian eap, probably representing. 
Men or Lunus,—Amastris, the foundress, being seated on de reverse. 
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On the late bronze money the bust of Homer occurs. There are 
also bronze coins of the imperial class. The silver Pieces of Sinope 
are plentiful. The types are the head of the nymph Sinope and 
as at Istrus, an eagle preying on a dolphin. | 
by a more important series. 
Roman silver medallions of the weight of cistophori (to be presently 
deseribed), with Latin inscriptions, and imperial bronze pieces 
with Greek inseriptions. There is a long series of imperial bronze 
of Apamea as a colonia, The ordinary silver coins of Chalcedon 
strikingly resemble on both sides those of Byzantium, a circum- 
stance confirmatory of the statement that the two cities were 
colonized at nearly the same time from Megara. Of Cius, also 
ealled Prusias ad Mare, there are gold staters and smaller imperial 
silver pieces. Hadriani and Hadrianutherz issued imperial bronze 
money. Of Heraclea there are silver coins of good style ; these are 
of the Persic standard. The obverse type is a head of Heracles 
either bearded or beardless, in the Hon’s skin ; the most interesting 
reverse type is a female head wearing a tiara on which are threc 
turrets, probably that of the town personified. Of the tyrants 
of Heraclea there are silver coins of Clearchus, of Timotheus and 
Dionysius ruling together, and of Dionysius ruling alone. Of the 
imperial class there is a large series of Nicza, and there are many 
coins of Nicomedia. The series of Bithynia closes with the money 
of its kings, consisting of Attic tetradrachms and bronze pieces. 
The tetradrachms bearing the name of Prusias are of Prusias I. and 
IL The bronze coins with the same name, some of which are fine, 
cannot be otherwise classed than to Prusias I. or IL, since we do 
not know by which of the two they were issued. Of Nicomedes II. 
and III. there are only tetradrachms. 


The fine Greek coinage of Asia may be considered to begin with Cyzieus. 


Mysia. Cyzicus is in numismatics a most important city. The 
famous electrum Cyzicene staters were struck here for nearly a cen- 
tury, from 478 to 387 B.C., as Head conclusively argues (Num. 
Chron., 1876, p. 277). During that whole period they were not only 
the leading gold coinage in Asia Minor but the chief currency in 
that metal for the cities on both shores of the Ægean ; for it must 
be remembered that their alloy of silver was not allowed any value. 
The actual weight is of the Phocaie standard, just over 248 grains, 
so as to be equivalent toa Babylonic gold stater. The division was 
the hecta or sixth. The abundance of the staters and hecte and the 
variety of their types, which usually are common to both denomi- 
nations, led some numismatists to suppose that Cyzicus was a cen- 
tral mint striking for neighbouring cities their own coinage, but our 
present knowledge of the types of these cities shows that this was 
not the case. But it is certain that the staters of Cyzicus served 
as gold for other great marts which struck little or no money in 
that metal, and contented themselves with issuing the hecta ; 
hence an instinct that they were striking for the use of others 
may have led the Cyzicene moneyers to use great freedom in the 
choice of subjects. Many they invented and some they borrowed, 
retaining for themselves the distinctive badge of the tunny-fish 
beneath the type. This type oecupied the obverse of the coin, 
while the reverse was invariably the quadripartite incuse square in 
four planes of the so-called mill-sail pattern. The coins are very 
thick and the edges are rude. The art is frequently of great beauty, 
though sometimes eareless. After the earlier examples it shows 
the dominant influence of painting, being characterized by flowing 
lines and an intensity of expression in some of the finest examples, 
and always recalling painting or relief rather than sculpture in the 
round. The subjects are heads, figures, groups, and animals. The 
silver coinage of Cyzicus is distinctly local. It comprises beautiful 
tetradrachms of the Rhodian standard. The obverse bears a head 
of Persephone with a veil on the back, wound round her head, and 
a wreath of ears of corn. This is an example of the best Greek 
art, equally simple, delieate, and graeeful, and in the expressive 
style of the Ionian sehool. Above the head is the inscription 
ZOTEIPA, whieh may be compared with KOPH ZOTEIPA 
KYZIKHNON, on a late copper coin, accompanying a head which 
is probably that of the younger Faustina in the character of Per- 
sephone. The reverse type of the finest tetradrachms is a lion's 
head in profile above a fish. Both late autonomous and imperial 
coins in bronze are well executed and full of interest, the two classes 
running parallel under the earlier emperors. ; 
Lampsacus is represented by a long series of coins. 


the reverse that of Athene in a Corinthian helmet, besides a few of 
other types. Contemporary with the later silver are electrum 
staters of Rhodian weight with a half-Pegasus and peculiar quad- 
ripartite inense square. These are succeeded by splendid gold 
staters with various types of obverse and the half-Pegasus on the 
reverse. The most remarkable type is a bearded head with 
streaming hair in a conical cap, bound with a wreath, singularly 
pictorial in treatment as well as in expression, aud roughly executed 
as if by a great artist unused to medal work. In contrast to this 
is a most carefully executed head of a Menad with goat's ear, still 
markedly in a painter's style. This head is in repose; that of 
another Mænad with human ear is marked by its expression of 


Bithynia is represented Bithy- 
Of the province generally there are nia. 


There are Lamp- 
archaic and fine silver coins with a janiform female head, and on sacus. 


The 
Troad. 


ZEolis. 


Lesbos. 


646 


frenzy. Of Parium there are very early silver coins, interrupted 
and resumed in the period of good art. The leading type is the 
Gorgon's head. 

The money of the great city of Pergamus or Pergamum is chiefly 
of a late time. There are, indeed, small gold and silver pieces of 
the good period, the former being very rare ; the leading type is an 
archaic figure of Pallas. The silver coinage is next supplied by the 
money of the kings of Pergamum, followed by cistophori, which 
began under the kingdom. The bronze pieces of the city are numer- 


ous, both autonomous and imperial, the two classes overlapping, 
and there are medallions of the emperors. The local worship of 
JEsculapius is especially prominent under the Roman rule. The 


chief coins of the kings are Attic tetradrachms, with on the obverse 
a laureate head, supposed to be that of Phileterus, the founder of 
the state, and on the reverse a seated Athene, the common type of 
Lysimachus, from whom Phileterus revolted. This type is but 
twice varied by the heads of later kings. The inscription is always 
SIAETAIPOY,a monogram sometimes indicating the name of the 
king by whom the coin was issued. The absence of the regal style 
is noticeable, and, though in the usual type the diadem is generally 
shown as wound round the laurel-wreath, it does not always appear. 
There are also unimportant bronze coins of the kings. The cisto- 

horus was so called from its obverse type, the cista mystica, a basket 
rom which a serpent issues, the whole enclosed in an ivy-wreath. 
The reverse type represents two serpents, and between them usually 
a bow-case. The half and the quarter of the cistophorus have on 
one side a bunch of grapes on a leaf or leaves of the vine, and the 
club with the lion’s skin of Heracles within an ivy-wreath. They 
were tetradrachms equal in weight to three Attie drachms or 
three denarii, and the half and the quarter would be exchangeable 
with Roman coins, three quinarii and a quinarius and sestertius 
respectively. These coins became abundant when the kingdom 
of Pergamum was transformed into the province of Asia, and are 
struck at its chief cities, l'ergamum, Parium, Adramyttium, Thyatira, 
Sardis, Smyrna, Ephesus, Tralles, Nysa, Laodicea, and Apamea. 
They have at first the names of Greek magistrates, afterwards coupled 
with those of Roman proconsuls or propretors. The silver medal- 
lions of Asia, the successors of the cistophori, range from Mark 
Antony to Hadrian and Sabina. They bear no names of cities, 
but some may be attributed by their references to local forms of 
worship. The obverse bears an imperial head, the reverse a type 
either Greek or Roman. The art is the best of this age, more deli- 
cate in design and execution than that of any other pieces, the 
Roman medallions excepted. 

Thecoinage of the Troad is interesting from its traditional allusions 
to the Trojan War. Of Abydos there is a fine gold stater, with the 
unusual subject of Nice sacrificing a ram, and the eagle, which is 
the most constant type of the silver money,— a series chiefly notice- 
able for the coarse style and bad fabric of the late Attic tetradrachms. 
One of the few imperial coins commemorates the legend of Hero 
and Leander. The late tetradrachms of Alexandria Troas bear the 
head of Apollo Smintheus, and on the reverse his figure armed with 
a bow; the inscription is AIIOAAQNOZ ZMIGEQS AAEZ- 
ANAPEQN. There is a long series of the town as a colonia, of 
extremely poor work. Dardanus has remarkable silver coins, both 
early and fine. Ilium Novum strikes late Attic tetradrachms with 
a head of Athene, and on the reverse the same goddess carrying 
spear and distaff, with the inscription AOHNAX IAIAAOX. On 
the autonomous and imperial bronze we notice incidents of the tale 
of 'Troy, as Hector in his car, or slaying Patroclus, or fighting; the 
other side, for this coin is autonomous, shows the wolf and twins, 
and again the flight of Æneas. Of Scepsis, which is said to have 
been the capital of a Dardanian kingdom for a long period between 
the fall of Troy and the age of Alexander, there are early silver 
coins, and some of its bronze money is of good style. The island of 
Tenedos is represented by very early coins, and others of the fine and 
late periods. The usual obverse type of all the silver pieces isa Janus- 
like combination of two heads, probably those of a Zeus and a Hera; 
and the reverse type of all but the oldest is a two-headed axe. 

In Æolis the most noteworthy coins are the late tetradrachms of 
Cyme and Myrina, both of the time of decline, yet with a certain 
strength which relieves them from the general weakness of the 
work of that age. Cyme has the head of the Amazon Cyme, and 
a horse within a laurel-wreath; Myrina, a head of Apollo and his 
figure with lustral branch and patera. The rest of the coins of 
these and other towns are bronze, autonomous and imperial. 

Lesbos is remarkable for having coined in base as well as pure 
silver, its carly billon coins being peculiar to the island, and not 
easily classed to the cities like the silver. They are of various 
weights, as if the alloy had not been reckoned at first, but afterwards 
admitted, unlike the electrum of the coast, in which the silver was 
always excluded from the value. Methymna has very interesting 
archaic silver coins, with the boar and the head of Athene, her 
helmet adorned with a Pegasus rising above her forchead. There 
are later coins of about 400 s.c. and about Alexander's time. The 
types are the head of Athene and the lyre. The weight is Attic. 
Of Mytilene there are few coins until late in the Persian dominion. 
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The types are the head of Apollo and the lyre. The style is fine 
for the period, with the strongly expressive quality that marks the 
contemporary western Asiatic currencies, and the execution is care- 
ful. There is a long and important series of the imperial time, 
including very interesting commemorative coins, some probably of 
persons of legend as Nausicaa, or of remote history as Sappho, others 
of benefactors of the city as Theophanes the friend of Pompey, from 
whom he obtained for this his native place the privileges of a free 
city. The usual style for these persons is hero or heroine, but Theo- 
phanes is called a Be and Archedamis, probably his wife, a goddess. 
The money of Íonia is abundant and beautiful. 

the first city of interest. Here we observe a very early tetradrachm 
of Attic weight with the types of a lion gnawing his prey, and the 
forepart of a winged sow. Drachms and smaller coins follow with 
the forepart of the sow and an incuse. Then there is the break 
frequently noticeable in Asia Minor, and the coinage begins anew 
with splendid coins of the age before Alexander, having for types 
the head of Apollo, three-quarter face, and a swan. The chief pieces, 
the gold ds and a half or octobol, and the silver stater or tetra- 
drachm, present two types of the head of Apollo, very grand on 
the gold and the silver, with the signature of Theodotus, the only 
known Asiatic engraver, and richly beautiful on the other silver 
piece. These coins are marked by the intense expression of the 
school of western Asia Minor. Colophon has a very early Attic 
didrachm, followed by transitional Persic coins with the head of 
Apollo and the lyre, next the common break, during which the 
famous pieces with a regal portrait, to be noticed under Persia, 
were probably issued, and then, about Alexander's time, an over- 
refined repetition of the earlier type. 


The money of Ephesus is historically interesting, but very dis- Ephesus 


appointing in its art, which is limited by the small range of subjects 
and their lack of beauty. The leading type is the bee; later the 
stag and the head of Artemis appear. "Thus the subjects relate to 
the worship of the famous shrine. The oldest coins are electrum 
and silver, both on the Pheenician standard. The type is a bee and 
the reverse is incuse. "The silver coinage continues with the same 
types, unbroken by the Persian dominion, until in 394 r.c. a remark- 
able new coin appears. When Conon and Pharnabazus defeated 
the Lacedemonian fleet and liberated the Greek cities of Asia from 
Spartan tyranny a federal coinage was issued by Rhodes, Cnidus, 
Samos, and Ephesus, with their proper types on the reverse, but 
on the obverse the infant Heracles strangling two serpents ; these 
are Rhodian tridrachins. About this time the Rhodian standard 
was introduced, and a series of tetradrachms began with the bee, 
having for reverse the forepart of a stag looking back, and behind 
him a date-palm. This type continues till 301 B.c. on the Rhodian 
standard, which is then abandoned, and the Attic supersedes it for 
a short time. Bronze now begins. The head of Artemis as a Greck 

oddess next occupies the obverse, and the mint of Ephesus also 
issues tetradrachms of Lysimachus. He subsequently gave the city 
the name of Arsinoe, his wife, and a few coins record this short-lived 
change. The next coins repeat the head of Artemis, and the fore- 
part of the stag and the palin-tree again occupy the reverse. The 

ead is specially beautiful, and the whole coin of most careful work. 
The Ptolemaic rule is commemorated by the splendid octadrachm 
of Queen Berenice II. struck here. At this time the Attic standard 
was abandoned, and the Rhodian, then very popular in the com- 
merce of the eastern Mediterranean, was adopted. The city after- 
wards fell into the hands of Antiochus III. About this time 
Alexandrine tetradrachms were here minted ; it would seem most 
reasonable to date them from the peace of 189 B.c., when the 
Romans endeavoured to conciliate the cities of the coast, but 
there are reasons for supposing that they began earlicr with a 
monetary alliance between Ephesus and the great Phoenician mart 
Aradus. The Attic weight was thus restored, and there is a long 
issue of drachms on that standard, with the types of the bee, and 
the stag standing on the nearer side of the palm-iree. To the same 
age belong the Ephesian tetradrachms of the kings of Pergamum, to 
whose territory the Romans had assigned Ephesus, and undated cis- 
tophor. When in 133 s.c. the Roman people inherited the kingdom 
of Pergamum, an issue of dated cistophori began at Ephesus, which 
was the chief city of the Roman province of Asia. This is not 
interrupted by the revolt, when Ephesus took the side of Mithra- 
dates (87-84 B.c.), which, however, is marked by a series of gold 
Attic didrachms and a solitary coin of strange weight, which may 
be a half-aureus issued by Sulla (84 3.c.), as Mommsen ingeniously 
supposes. The Roman rule is next marked by the issue of procon- 
swlar eistophori. After the disturbance caused by the civil wars 
these cease, and there are only bronze pieces, which we may sup- 
pose to be of the latest days of the republic. The imperial money 
follows, of far higher interest than the autonomous. There are 
many representations of the temples of the city, including that of 
the famous shrine of Artemis, which shows the bands of sculpture 
on the columns, as well as many other remarkable subjects, parti- 
cularly the Zeus of rain seated on Mount Prion, a shower falling 
from his left hand, while below are seen the temple of Artemis and 
the river-god Cayster; on another coin the strange Asiatic figure 
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of the goddess, frequent in this series, stands between the personified 
rivers Cayster and Cenchrius (see Head’s Ephesus). 

Erythre has fine coins, mainly transitional, with a horseman 
about to mount his steed, and a flower. "These are Persie, and after 
a long pause there is a series of Rhodian weight of about Alexander's 
age, and later Attic, having types connected with Heracles. The 
series of autonomous bronze is large. The money of the Ionian 
Magnesia begins with the issue of Themistocles, when he was dynast 
under Persian protection. In the decline of the Oriental power the 
city strikes her own money, with the types of an armed horseman 
and a humped bull butting, surrounded. by the labyrinth pattern 
which symbolizes the river Meander. The weight is Persic. After 
along pause we observe the currency recommencing with spread 
tetradrachms of the decline of art, more delicately executed than 
those of Cyme and Myrina, with a bust of Artemis and a figure of 
Apollo standing on a meander and leaning against a lofty tripod, 
the whole in a laurel-wreath. The great city of Miletus is dis- 
appointing in its money. The period of its highest prosperity is too 
early for an abundant coinage, yet in the oldest clectrum issues 
we see the lion of Miletus. Itis not, however, until the confederacy 
with Athens after the battle of Mycale that there is a common silver 
eoinage, with the lion's head and a star, of Attie weight. Later 
money with the same types seems to show the influence of thé 
Carian princes. It closes with beautiful coins bearing the head of 
Apollo facing and the lion looking back at a star, with the inserip- 
tion ET ATAYMON IEPH, showing, whatever be the word under- 
stood, that this was the ‘‘saered”’ money of the famous temple at 
Didyma. Next come fine coins of about Alexander’s time, differing 
from the last in having the head in profile. The weight is equally 
Pheenician. The types continue through a series of various stand- 
ards with very rare Attic gold staters. Phocæa is represented 
by two very interesting currencies: an eleetrnm series of heetæ 
like that of Cyzieus, but of inferior purity, characterized by a seal, 
the badge of the town, beneath the type; and also a widespread 
early silver coinage, apparently common to the Western colonies of 
the city. The autonomous money is wholly anterior to the Persian 
conquest. Smyrna first strikes late Attic tetradrachms, with the 
turreted head of Cybele or the city or the Amazon Smyrna, and an 
oak-wreath sometimes enclosing a lion. A rare silver coin presents 
on the reverse the seated figure of Homer, also occurring in the 
autonomous bronze, of which there is very mueh, partly of imperial 
time as well as a long series of imperial bronze. Among the bronze 
coins we notice those with the head of Mithradates. The earlier 
imperial coins are of delicate work. Those of the young Vespasian 
are historically interesting. 

Of Teos there are early /Eginetie didrachms, bearing on the one 
side a seated griflin with eurled wings and on the other a quadri- 
partite incuse square, These ceased at the moment when the popu- 
lation left the town, destroyed by the Persians, and fled to Abdera, 
where we recognize their type on the coinage of the time. There 
are much later coins of less importance. - 

Chios and Samos, islands of Ionia, are represented by interesting 
currencies, Chios struck electrum and abundant silver. The type 
was à seated sphinx with curled wing, and before it stands an 
amphora, above which is a bunch of grapes; the reverse has a 
quadripartite incuse, The coins begin before the Persian conquest 
(490 B.c.), and are first archaic and then of fine style. There is 
apparently a gap in the later Persian period. Afterwards there is 
a cessation of money until Sulla’s time, when silver is again struck 
and bronze seems to begin. 

The coinage of Samos is artistically disappointing, but as a whole 
has many claims to interest. The earliest money must have in- 
cluded electrum, but we are unable to discriminate between the 
rival claims of Lesbos and Samos; some pieces, however, cannot 
reasonably be doubted to belong to Samos. The silver begins before 
491 n.c., when history comes to our aid to make a marked division. 
The types are the well-known lion's scalp and bull's head, of 
Oriental origin, both probably connected with the worship of Hera. 
They are continued in the next period, and the Athenian conquest 
(439 B.C.) is only marked by the introduction of the olive-spray 
as a constant symbol on the reverse and the more important 
change from degraded Pheenician to Attic weight. Notwithstand- 
ing the regularity of their coin type, the Samians, having joined 
the anti-Laconian alliance after Conon's victory in 394 B.C., struck 
the coin with Heracles strangling the serpents already noticed 
under Ephesus ; the Rhodian weight is thus introduced. We next 
notice an Alexandrine tetradrachm of the class of those issued after 
the battle of Magnesia. There is nothing further of interest until 
the long series of imperial money, which, though wanting in beauty 
of style, is not without interesting types. Of the mythological 
subjects the most remarkable is the Asiatic figure of the Samian 
Hera, which clearly associates her with the group of divinities to 
which the Ephesian Artemis belongs. Very noticeable also are the 
representations of Pythagoras, seated or standing, touching a globe 
with a wand (see Professor Gardner's Samos). 

The money of Caria does not present any one great series. Auto- 
nomous silver coins are not numerous except at Cnidus, and rarely 
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of good style. Antiochia has late Attic silver pieces ; as this city 
was founded by Antiochus L, its coinage is important as fixing 
the date of similar money of Miletus. There are imperial coins of 
this town, and of Aphrodisias, worthy of notice. Cnidus is repre- 
sented at first by archaic coins going down toabout 480 r.c, Their 
weight is /Eginetic, and the types are a lion's head and the head 
of Aphrodite. "There are, after a break, coins of Rhodian weight, 
about 400 B.C., others preceding Alexander, and others, again, after 
his age. _ An imperial coin represents the famous statue of Aphrodite 
by Praxiteles. Of Halicarnassus there are small silver pieces of the 
age of good art, and others of subsequent times, seins that of 
the Carian kings, and the silver money continues after Alexander. 
Among the imperial types the head of Herodotus is noteworthy. 
There is late silver money of Iasus with the head of Apollo, and 
a youth swimming beside a dolphin around which his arm is thrown. 
It is interesting to compare this type with the similar subjects of 
Tarentum. Idyma has silver pieces of fine style on which the head 
of Apollo is absolutely facing, as sometimes at Catana in Sieily ; 
the reverse type is a fig-leaf, Myndus on its late silver perhaps 
shows in the head-dress of Isis a trace of the Ptolemaie oceupation. 
Tabe has also late silver ; and of Termera we have the rare coin of its 
tyrant Tymnes, dating about the middle of the 5th century and 
struck on the Persie system. 

The Carian kings prove their wealth by their series of coins, 
which bear the names of Mausolus, Hidrieus, and Pixodarus, 
Artemisia, the widow of Mausolus, being absent. The weight is 
Rhodian ; the types are the three-quarter head of Apollo, and Zeus 
Labrandeus standing, holding the labrys or two-headed axe. Man- 
solus strikes tetradraehms, Prodan gold of Attie weight. His 
silver is the best in the series, aud clearly shows the Ionian style 
in its quality of expression. 

Calymna heads the islands of Caria. 


meted male head and on the reverse a lyre incuse. Later there 
are coins of about 400 B.c. The series of Cos begins with small 
archaic pieces, the type a crab and the reverse incuse, Next eome 
fine coins of transitional style and Attie weight, with the types 
of a diseobolus before a tripod, and a crab. The wrestlers of 
Aspendus may be compared with the remarkable obverse type. 
The common break then interrupts the issue, and a new coinage 
oceurs before the time of Alexander. The weight is Rhodian, the 
types the head of Heracles and the crab. After Alexander there 
is another curreney which ceases about 200 n.c. It is resumed later 
with the new types of the head of sculapius and his serpent. 
This continues in Roman times. The bronze of that age comprises 
a coin with the head of Hippocrates and on the reverse the staff of 
JEsculapius. Xenophon’s head likewise occurs, and the portrait of 
Nicias tyrant in Cos (c. 50 m.c.) on his bronze. Imperial money 
ends the series. Of the island of Megiste there are charming little 
silver pieces of about 400 p.c. with Rhodian types, the head of 
Helios in profile and the rose. 


The island of Rhodes, great in commeree and art, has a rich Rhodes. 


series of coins. The want of variety in the types—at the city of 
Rhodes almost limited to the head of Helios and the rose—is dis- 
appointing, but happily the prineipal subjeet could not fail to illus- 
trate the movements of art, one of which had here its centre, and 
the continuity of the money affords valuable metrological evidence, 
The city of Rhodes was founded c. 408 n.c. on the abandonment by 
their inhabitants of the three chief towns of the island, Camirns, 
Ialysus, and Lindus. The money of Camirus seems to begin before 
480 p.c. The type is the fig-leaf, the weight /Eginetie, later degraded 
or changed to Persic.» The coins of Ialysus, of the 5th century, 
follow the Rhodian standard. Their types are the forepart of a 
winged boar and an eagle’s head ofa vulturine type. The money 
of Lindus, apparently before 480 B.c., is of Pheenician weight, with 
the type of a lion’s head. The people of the new city of Rhodes 
adopted another standard, the Attic, and very shortly abandoned it, 
except for gold money, using instead that peculiar weight which 
has been called Rhodian but may better be considered to be heavy 
Pheenician ; this they retained until the last years of their independ- 
ent coinage, when they resumed the Attic. The types are the three- 
quarter face of Helios and the rose. The first series was issued from 
the building of Rhodes to 304 s.c., the chief coins being the gold 
stater and the silver tetradrachm. There is a grandeur and noble 
outlook in the countenance of Helios which well befits his character, 
but the pictorial style is evident in the form of the hair and the 
expression, which, with all its reserve, has a dramatic quality. 

From 304 to 186 r.c. there is a change of type, and the head of 
Helios is radiate. The profile head which now also occurs, and the 
constant pictorial handling of the hair, not, as before, in its outlines 
only, but also in its masses, show the qualities of Lysippus. It 
is perplexing to note that the standard of weight is below that of 
those coins which Ptolemy I. struck for Alexander IV. on the 
Rhodian weight; but this difficulty disappears if we regard the 
standard as Phenician, and both the Rhodians and Ptolemy as 
borrowers. The Alexandrine tetradrachms, which were issued 
after the battle of Magnesia, find a place in the Rhodian mintage. 
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Small coins follow this currency. In 166 B.c. favourable political 
circumstances cause a new issue of money. The Attic gold staters of 
this age havea strikingly dramatic style, pointing to the great local 
school; the silver, with the head of Helios in profile, —in the gold 
it is three-quarter face,—is still marked by careful execution. In 
the latest coins, from 88 to 43 B.C., the Attic standard, now universal, 
whether the chief coin was called drachm or denarius, again appears. 
During the age after Alexander there is an abundant bronze coin- 
age, with some pieces of unusual size. The series closes with a 
few imperial coins ranging from Nerva to Marcus Aurelius. 

The carly coinage of Lycia introduces us at once into a region 
of Asiatic mythology, art, and language, raising many questions 
as yet without an answer. The standard of the oldest coins is 
Persic, and it falls perhaps under Athenian influence, until it 
becomes equivalent with the Attic. The Lycian character belongs 
to the primitive alphabets of Asia Minor, which combine with 
archaic Greek forms others which are unknown to the Greek 
alphabet, and it expresses a native language as yet but imperfectly 
understood. The art is stiff and delights in animal forms, some- 
times of monstrous types, which recall the designs of Phoenicia and 
Assyria. The most remarkable symbol is the so-called triquetra, 
an object resembling a ring, to which three or four hooks are 
attached. It is supposed to be a solar symbol like the swastika, 
The oldest money, probably dating from about 480 r.c, has a 
boar or his fore-part and an ineuse. This is succeeded by a series 
in which the hooked ring is the usual reverse type. It bears Lycian 
inscriptions, which may usually denote tribes ; one certainly indi- 
cates the town of Tlos. This coinage probably reaches as late as 
Alexander’s time. It is followed by silver and bronze money of 
the Lycian League before Augustus and under his reign, but ceasing 
in that of Claudius, —the usual types of the chief silver piece, a 
hemidrachm, being the head of Apollo and the lyre. Besides this 
eneral currency there are some special ones of towns not in the 

eague. The imperial money rarely ey beyond the reign of 
Augustus, and is resumed during that of Gordian III. There is a 
remarkable coin of Myra of this emperor, showing the goddess 
of the city, of a type like the Ephesian Artemis, in a tree; two 
woodeutters, each armed with a double axe, hew at the trunk, 
from which two serpents rise as if to protect it and aid the goddess. 
Phaselis is an exceptional town, for it has early Greek coins, the 
leading type being a galley. 

The coinage of Pamphylia offers some examples of good art dis- 
tinctly marked by the Asiatic formality. Aspendus shows a remark- 
able series of Persic didrachms, extending from about 480 r.c. to 
Alexander's time. The oldest coins have the types of a warrior 
and the triskclion or three legs, more familiarly associated with 
Sicily ; it is probably a solar symbol. One has an extraordinary 
reverse type, in which the triskelion is engraved upon an advancing 
lion, also. held to have a solar meaning. These coins are followed 
by a long series with the types of two wrestlers engaged and a 
slinger. The main legend is almost always in the Pamphylian 
character and language. There are also very curious imperial types. 
The money of Perga is very interesting. It begins in archaic style, 
and is resumed after the age of Alexander with Greek types of 
the Artemis of Perga. Ier figure in a remarkable Asiatic form 
occurs in the long imperial series. Bronze coins earlier in date 
than the silver money with the Greek types have the Pamphylian 
title of the goddess, read by W. M. Ramsay (Hellenic Journal), 
FANAXXA2 IIPEIIAX, “of the queen of Perga.” Side has 
at first Persie didrachms of about 480 B.c., their types the pome- 
granate and dolphin and mystical eye, or pomegranate and dol- 
phin and head of Athene; then there are satrapal money of about 
400 p.c. and late Attic tetradrachms, their types being the head 
of Athene and Nice, of about the first century B.C., for they are 
imitated by Amyntas, king of Galatia. 

The money of Pisidia is chiefly imperial. There is a long series 
of this elass of the colonia Antiochia. The autonomous coins of 
Selge have the wrestlers and the slinger of Aspendus in inferior and 
even barbarous copies, Of Isauria and Lycaonia a few cities strike 
coins of imperial class or time. 

Cilicia, a coastland, is numismatically of high interest. Celen- 
deris, a colony of Samos, has archaic coins of Hginetie weight, 
their type a goat, the reverse being incuse. These are followed by 
a splendid coinage of transitional and fine art, with a horseman 
seated sideways on the obverse and on the reverse a goat kneeling 
on one knee. The latest, about 400 B.C., are free from stiffness, 
and the horseman may be favourably compared with the similar 
types of Tarentum. The weight is the Persie didrachm. Mallus 
has a most interesting series of silver coins, some with curious 
Asiatic types. Of Nagidus there are Persic didrachms of good style, 
one interesting type being Aphrodite seated, before whom Eros flies 
crowning her, with, on the other side, a standing Dionysus. Soli 
has silver coins of the same weight, the types being the head of 
Athene, one variety imitated from remote Velia, and a bunch of 
grapes; they are anterior to Alexander. The coinage of Tarsus 
begins with rough and thick tetradrachms of Attic weight, evidently 
issued soon after Alexander's reign, and for no long time subse- 
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quently. The types are the Baal of Tarsus and a lion. The auto- 
nomous bronze of the Seleucid age shows the remarkable subject of 
the pyre of Sandan, the local form of Heracles; and there is a long 
and curious imperial series. 


The coinage of the great island of Cyprus is, as we might expect Cyprus. 


from its monuments, almost exclusively non-Hellenic in character. 
The weight-system, except of gold, which is Attic, is Persic, save 
only in the later coins of the kings of Salamis, who strike on 
the reduced Rhodian standard. The art is usually very stiff down 
to about 400 B.C., with types of Egypto-Phcenician or Pheenician 
or of Greek origin. The inscriptions are in the Cyprian character, 
belonging to the interesting group of alphabets of Asia Minor, of 
which the Lycian and Pamphylian are instances. The character 
has been read, and the attributions of the coins are thus taking 
shape. The prevalent types are animals or their heads, the chief 
subjects being the bull, eagle, sheep, lion, the lion seizing the stag, 
the deer, and the mythical sphinx. The divinities we can recog- 
nize are Aphrodite, Heracles, Athene, Hermes, and Zeus Ammon. 
But the most curious mythological types are a goddess carried by 
a bull or by a ram, in both cases probably Astarte, the Phonician 
Aphrodite. The most remarkable symbol is the well-known Egyp- 
tian sign of life. The coins appear to have been struck by kings 
until before the age of Alexander, when civic money appears. 
There are two well-defined currencies, that of the kings of Salamis, 
who claimed a Greek origin, and that of the Phcenician dynasty of 
Citium. The coins of the Salaminian line are in silver and gold. 
The earlier have Cyprian, the later Greek inscriptions, the types 
generally being native, though after a time under Hellenic influ- 
ence. They are of Evagoras I., Nicocles, Evagoras II., Pnytagoras, 
and Nicocreon, and the coinage is closed by Menelaus, brother of 
Ptolemy L, who, of course, does not take the regal title. The 
kings of Citium from 448 to 332 B.c., Baalmelek, Azbaal, Mclekiaton, 
and Pumiaton, strike silver and in one case gold, their general 
types being Heracles, and the lion seizing the stag. Bronze begins 
soon after 400 B.C., and of the same age there are autonomous 
pieces, one of Paphos in silver, and several of Salamis in bronze. 
There is Greck imperial money from Augustus to Caracalla. The 
most remarkable type is the temple at Paphos, represented as a 
structure of two stories with wings. Within the central portion is 
the sacred stone, in front a semicircular court. : 

The earliest coinage of Lydia is no doubt that of the kings, 
already described. The next currency must have been of Persian 
darics (gold) and drachms (silver), followed by that of Alexander, the 
Seleucids, and the Attalids of Pergamum, and then by the cistophori 
of the province of Asia. There is an abundant bronze coinage of 
the cities, autonomous from the formation of the province, and of 
imperial time, but mostly of the imperial class. The largest curren- 
cies are of Maguesia, Philadelphia, Sardis, Thyatira, and Tralles. 
The art is not remarkable, though good for the period, and the 
types are mostly Greek. 

he coinage of Phrygia has the same general characteristics as 
that of Lydia. Among noteworthy types must be noticed Men or 
Lunus, the Phrygian moon-god, and the legendary Minos. There 
are curious types of Apamea, surnamed Kibotos or the Ark, and 
more anciently Celene. One of Severus represents the legend of 
the invention of the double pipe, a type already described. Of the 
same and later emperors are coins bearing the famous type of the 
ark of Noah and the name NQE. The town of Cibyra is remark- 
able for a silver coinage, of which the large pieces have the weight 
of cistophori. They are of the first century B.C., and were prob- 
ably struck by one or more tyrants of the four confederate 
cities of which Cibyra was the head, a state which came to an 
end 84 p.c. 

Galatia has little to offer of interest. Trajan issued bronze im- 
perial coins for the province, and there is imperial money of Ancyra 
and Pessinus, besides other series of less importance. The only 
remarkable regal issue is that of Amyntas, Strabo's contemporary, 
who struck tetradrachms, imitating the late money of Side. 

With the coinage of Cappadocia we bid farewell to Greek art and 
enteron thedomain of Oriental conventionalism, succeeded by inferior 
Roman design coarsely executed, There is one large imperial series, 
that of Cesarea, which numismatists have unduly increased by the 
introduction of many uncertain coins, all of which cannot even be 
proved to be Asiatic. The issues range from Tiberius to Gordian 
lII., and are in silver and bronze. The most common type is the 
sacred Mount Argus, on which a statue is sometimes seen,—a 
remarkable type curiously varied. There are scanty issues of a few 
other towns. "There is an interesting series of coins of the kings of 
Cappadocia, who struck Attic drachms, and far more rarely tetra- 
drachms. The usual names are Ariarathes and Ariobarzanes, the 
first being that of the old line who claimed descent from one of the 
Persian chiefs who slew the Magian. The earliest coins are of Aria- 
rathes IV. (220-163 ».c.). The rare tetradrachms of Orophernes, 
a successful claimant in the next reign, bear a.fine portrait. There 
are also tetradrachms of Ariarathes V. and of another king of the 
same name, a son of Mithradates of Pontus, put by him on the 
Cappadocian throne. The coins of Archelaus, the last king set up 
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by Antony, have a good head on the obverse. Of Armenia there are 
a few silver and bronze coins of late sovereigns. 
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nearly all imperial, Cyrrhes- 
The last bear the tica. 


Cyrrhestica has bronze coins of a few cities, 
the chief mints being Cyrrhus and Hicrapolis. 


Syria. The great series of Syrian money begins with bronze coins of | inscription GEAZ ZYPIAZ IEPOIIO ITON, and have figures 
Trajan, struck, according to his custom, for the province. From | of the goddess seated on a throne flanked by lions or riding on a 
these we pass to the money of the Seleucid kings of Syria, only | lion, thus directly connecting her with Cybele. 
rivalled for length and abundance by that of the Ptolemies, which Of Chaleidene there aré bronze coins of Chalcis and of the Chalci- 
it excels in its series of portraits, though it is far inferior in its | tetrarchs, and Pahnyrene shows only the small bronze picces of dene, kc 
gold money and wants the large and well-exeented bronze pieces | Palmyra, the money of Zenobia and the family of Odenathus being i 
which make the Egyptian currency complete. The gold of the | found in the series of Alexandria. 
Seleucids is scarce, and their main coinage is a splendid series of Seleucis and Pieria, the brother states (on the coins AAEA®QN 
tetradrachms bearing the portraits of the successive sovereigns. | AHM(IN), have bronze coins, dated (149-147 m.c.) and undated, 
The reverse types are varied for the class of regal money. The | But the bulk of the money of this territory is of the great city of 
execution of the portraits is good, and forms the best continuous | Antioch on the Orontes. This long series, second only to that of Antioch. 
history of portraiture for the third and second centuries before our | Alexandria in quantity, is of far tet interest from the want of 
era. The reverses are far less careful. The weight is Attic, but | variety in the types, but it is curious chronologically. The coinage 
the cities of Pheenicia were nltimately allowed to strike on their | is both autonomous bronze before and of Roman times, and imperial 
own standard. Seleucus I. began by striking gold staters and tetra- | base metal and bronze. The base metal money is at first of debased 
drachins with the types of Alexander the Great. The same king, | silver, then of potin, and at last of bronze washcd with silver. 
like his contemporaries, then took his own types: for gold staters, | The imperial bronze coins have at the same time both Greek and 
his head with a bull’s horn, and on the reverse a horse's head with | Latin inscriptions, the last with S.C. Trajan combines the Greek 
bull’s horns; for tetradrachms, Alexander’s head in a helmet of | inscription with the Latin S.C., and when the city had been made 
hide with bull’s horn and lion’s skin, and Nice crowning a trophy, | a colonia by Caracalla this is indicated in Greek inscriptions from 
or the head of Zeus, and Athene fighting in a ear drawn by four or | Elagabalus downwards. No less than four eras are used. The cra 
two elephants with bull's horns. The Zeus and elephant-car type | of the Seleucids, the dates being from 97 to 37 B.c., occurs on the 
is remarkable for presenting in some cases the names of Seleucus I. | autonomous money ; so also the Pharsalian era, from 38 to 22 B.C., 
and his son Antiochus I. as colleagues. Antiochus I., like his father, | and on imperial coins as late as Titus; the Actian era on autono- 
first struck tetradrachms with Alexandrine types, and then with | mous coins, from 6 B.c. to 13 A.D., continuing under the early 
his own head, Heracles seated and Apollo on the omphalos occupy- | emperors; and the Cesarian era on the autonomous class, from 55 
ing the reverse. The portrait of Antiochus has a characteristic | to 158 A.D. The mass of imperial coins and all after Titus are 
realism, though marked by the deep recessing of the eye which is | dated by the tribunitian years of the emperors. The leading types 
a characteristic of the school of Lysippus. The tetradrachms | are the fignre of Antioch seated, the river Orontes swimming at her 
assigned to Antiochus II., Seleucus IL, Antiochus Hierax (a doubt- | feet, from the famous statue by Eutychides, and the eagle on a 
ful attribution), Seleucus IL, and young Antiochus his son are not | thunderbolt, a palm in front. Under Hadrian the eagle is repre- 
specially noteworthy. Antiochus III. is represented by a fine and | sented carrying an ox's leg, a reference to the story of the foundation 
interesting series. He alone of the Selencids seems to have struck | of the city when an eagle carried off part of the sacrifice and de- 
the great octadrachm in gold in rivalry of the Ptolemies. His por- | posited it on the site which was consequently chosen. There are 
trait is vigorous, and the elephant which varies the seated Apollo | few other types. The art is rude, though certain base metal coins 
on the reverse of his silver tetradrachms relieves the heraldic dry- | show a largeness and decision in the heads, while wanting Hellenic 
ness of that type. Thére are rare copper coins of the rebel satraps | refinement. The imperial series is very full and has an historical 
Molon and Acheus. The regal series is continued under Seleucus | value as showing what emperors ruled Syria. It includes money 
IV., and again becomes interesting with the money of Antiochus | of Sulpicius Antoninus, the Uranius Antoninus of Roman gold also 
IV. (Epiphanes) His portrait is extremely characteristic, marked | struck in Syria. The series ends with Valerian, though it begins 
by the mad obstinacy which is the key to the tyrant's history. | anew in the Roman provincial money of the reform of Diocletian, 
The most remarkable coin is a tetradrachm with the head of | to be noticed later. 
Antiochus in the character of Zeus, an instance of audacity un- Of Apamea there are bronze coins of the age of the Selencids, Apamea, 
exampled in coinage. In his time mints became numerous in the | the elephant type which occurs being appropriate. At Emesa in the &c. 
bronze coinage, and there is a remarkable series in that metal with | bronze imperial money Sulpicius Antoninus reappears, one of his 
Ptolemaic types, marking his short-lived usurpation in Egypt. | coins having for reverse the characteristically Syrian type of a 
Passing by his son Antiochus V., we note a great change in the | sacred conical stone in a temple. The money of Gabala is autono- 
coinage of Demetrius I. The silver tetradrachms now bear both | mous and imperial, with, in this class, curious mythological types. 
mints and dates, a custom that generally prevails henceforward. | Laodicea has an important series. It begins with Pheenician tetra- 
In one type the heads of Demetrius and Queen Laodice occur side | drachmsand bronze money of the later Seleucids. The tetradrachms 
by side. One of these coins in the British Museum is struck on | have a turreted and veiled female bust of the city, a favourite Syrian 
a tetradrachm of Timarchus, the revolted satrap of Babylon, who | and Pheenician type. These autonomous coins are followed by an 
takes the style ** Great King." With Alexander 1. (Balas) Tyre and | imperial coinage like that of Antioch ; from Caracalla downwards 
Sidon begin to strike royal tctradrachms on their own Phonician | Laodicea is a colonia; the inscriptions become Latin, then, very 
weight. The money of Demetrius II. follows, then that of the | strangely, Greek on the obverse of the coins and Latin on the 
young Antiochus VI., with the most carefully executed portrait in | reverse. Seleucia has a similar autonomous and imperial currency, 
the whole series, which, despite its weakness, has a certain charm | but does not become a colonia. There is a curious type of an 
of sweetness that marks it as a new type in art. The same artist's | apparently open shrine of Zeus Casius containing a sacred stone. 
hand seems apparent in the fine portrait of the cruel usurper In Ceele-Syria there is bronze of Damascus, late autonomous and Cele- 
Tryphon, whose features have a beauty of expression that must surely | imperial; the city becomes a colonia. The imperial money of Syria. 
be ideal, and also in the picturesque spiked Macedonian helmet | Heliopolis, a colonia, shows a great temple in perspective, another 
with a goat's horn and cheek-piece which occupies the reverse, on | temple containing an ear of corn as the central object of worship, 
which is written after ** King Tryphon" the strange title “ anto- | and a view of the Acropolis with the great temple upon it, and 
crator." Antiochus VII. continues the series with, amongst other | steps leading up the rock. . . 
coius, the solitary bronze piece of Jernsalem, bearing the lily and The coinage of Phenicia is a large and highly interesting series. Phoeni- 
the Seleucid anchor. On his money of Tarsus we note the first | The autonomous money is here important, and indicates the cia. 
appearance of the pyre of the local Oriental divinity. The restored | ancient wealth of the great marts of the coast. The earliest coins 
Demetrius II. now reappears, the Pheenician money with his beard- | were struck during and shortly after the Persian rule, and the 
less head, the rest usually with the beard he had grown in his | most important classes have not been certainly fixed. It is 
Parthian captivity. Alexander II. (Zebina) follows, and then | therefore needful to speak of them before describing the attributed 
Cleopatra, widow of Demetrius II., Alexander L, and Antiochus | money of the cities. These coins are of Pheenician weight, except 
VIL, next appears as colleague of her son Antiochus VIII. Her | one class, which follows the Persic standard. The great currency 
coarse features are in keeping with the vileness of her character. | is of silver octadrachms. The types, limited in number, are Oriental 
Antiochus VIII. alone amid the subsequent Seleucids has an | in character; the leading one is the war-galley ; the king of Persia 
interesting coinage, and the empire closes with the coarse money | also occurs, and the fish-god Dagon. The art is hard, but hasa 
of the Armenian Tigranes, his portrait with the lofty native | force that reminds us of archaic Greek ; it is, however, Oriental. 
tiara, and for reverse Antioch seated, the Orontes swimming at | The inscriptions are in the Pheenician character. Three great 
her feet. classes are distinguished. Octadrachms range from about 400 
Comma- There is a copper coinage of the cities of Commagene, Samosata, | Bc. to Alexander's time. The types are a war-galley in full sail 
gene. and Zeugma, and less important mints. The money of Samosata | and the king in a car ; then for the obverse the war-galley beneath 


is of the time of the kings of Commagene and also imperial, this 
showing the type of the city derived from the famons statue of 
Antioch. The series of Zeugma is imperial, and has the subject of 
a temple on a mountain. The money of the kings of Commagene 
is in bronze, of late date, and not of much interest. 


the walls of a fort, and below two lions, Didrachms with a similar 
obverse have for reverse the king slaying a lion. Octadrachms 
follow with the war-galley and the king in his car apparently 
followed by a vassal. These coins have been assigned to Sidon. 
A series of tetradrachms is of less importance. The obverse has a 
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dolphin or the king as an archer on a sea-horse, the reverse an owl 
with the Egyptian symbols of sovereignty, the crook with the flail 
acrossit. These are after 400 p.c. and have been given te Tyre, but 
the Egyptian influence would perhaps suggest some town nearer 
the southern border of Palestine. A third class of money of the 
same age is of Persic weight. The earliest pieces have a head sup- 
posed to be of Melkarth and a war-galley, the later examples bearing 
dates. Thedated series continues, but the obverse type changes to 
Dagon. Theseareassigned to Aradus. The series bearing the names 
or symbols of cities would not be diffieult to class were it not for 
their constant interruption by Ptolemaic and Seleucid eoins and by 
the issue of Alexandrine tetradrachms. Berytus has bronze, both 
autonomous and of the city as a colonia. The types of interest are 
the founding of the eolonia, Poseidon, not always of a purely 
Greek type, Poseidon and the nymph Berytus, the temple ef the 
same divinity, and the eight Phcenictan gods or Cabiri. To Byblus 
we may class with certainty a Phenician currency, that of the 
native kings from about 400 B.c. to Alexander’s age. The imperial 
coinage presents a very curious perspective representation of a 
temple in Greeo-Pheenieian style, with a conical edifice in the 
eourt. Cesarea ad Libanum shows in its imperial money a strange 
type of Elagabalus, a half-figure of the Syrian goddess in a shrine. 
She wears a cap like a papyrus liead and is enwrapped in shapeless 
drapery. The shrine is of Egyptian style, and a sceptre with a 
bird upon it is beside the goddess. Marathus has a very fine Phe- 
nician tetradrachm of 226 B.C., with the head of the city turreted 
and a youth holding an aplustre and seated on bucklers. This is 
a work of Greek design and style, as is also a small coin of the year 
following with the head of Queen Berenice IL, then reigning. The 
copper is dated from 198 to 153 r.c. 
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The independent Jewish coinage begins with the famous shekels, Jewish 
They have been assigned to various periods, but the preponderance coinage. 


of evidence would elass them te Simen Maeeabeus, to whom the 
right of coining was granted by Antiochus VII. The series is of 
shekels and half-shekels, of the weight of Phonician tetradrachms 
and didrachms. The obverse of the shekel bears the inscription 
** the shekel of Israel," and for type the pot of manna, or it may 
be a sacred vessel of the temple, above vii is the initial of the 
word year, and the letter indicating the year of issue. The reverse 
reads * Jerusalem the Holy," and the type is a flowering branch, 
either Aaron’s rod that budded or a native lily. The half-shekel 
differs in having the inscription ‘‘half-shekel” on the obverse. The 
types are markedly peculiar ; the obverse inscription is equally so, for 
the regular formula of the neighbouring cities would give nothing 
but the name of the eity ; but the reverse inscription is like that 
of Tyre and Sidon, for instance, ‘‘of Tyre saered and inviolable,” 
of Sidon the same. This agreement is confirmatory of the assign- 
ment to Simon Maccabeus. This coinage bears the dates of years 
1, 2, 8, 4 (rare), and 5 (ene specimen only). There is great diffi- 
culty as to the date. It may be reekoned from the beginning of 
Simon’s actual rule (142 n.6.), or from that of his official rule, which 
is stated to have been used by the Jews as an era (141 B.c.), or from 
the decree of Antiochus VII. granting him the right of coinage (e. 
140-189 p.c.) On the whole, the evidenee in favour of the official 
date is best. Any one of the three modes of dating would allow 
five annual issues. There is another explanation which must not 
be hastily dismissed. It may be that the eemputatien is by sab- 
batieal years, and the fact that there are two types of year 1 lends 
some colour to this supposition, though if it be admitted there 
would be a gap of six years between the first and second issues, 


Sidon. The undoubted money of Sidon begins with Alexandrine geld and | as both types of year 1 have an inscription modified on the coins 
silver, dated shortly after the king's reign. This was followed by | of years 2 to 5. There are bronze ‘‘half-shekels” and ‘‘ quarter- 
other Alexandrine meney, EVO by that ef Ptolemy IL, | shekels” of the year 4. These may be later. The certain coins of 
Arsinoe IL, and Ptolemy III. Ptolemy IV. also struck here and | the suecessors of Simon are small bronze pieces of John Hyrcanus, 
Antiochus IV. in bronze ; and later Seleucids issued tetradraehms | of Judas Aristobulus, of Alexander Janneus, who strikes bilingual 
from 151 to 114 p.c. The era of the autonomy of Sidon was 111 r.c. | Hebrew and Greek and also Hebrew coins, showing his native name 
There are tetradrachms dated by this reekoning with the head ef | to have been Jonathan, and of Antigonus, who has the Hebrew 
the city and an eagle on a rndder, across him a palm. In the | name Mattathiah. The Maccabsan coinage is followed by that of 
bronze we observe the type of Europa carried by the bull. Some | the Heredian family, equally of bronze,the two most important issues 
pieces of this class have Phcenician as well as Greek inscriptions. | being those of Herod the Great and Herod Agrippa II. The money 
The imperial money shows a eurious shrine on wheels. In the | of the procurators of Judæa, in part parallel with the Heredian, 
time of Elagabalus Sidon is characterized as a colonia. The type | is of small bronze coins, struck between 6-7 A.D. and 58-59 A.D., the 
of a temple of Astarte as a local Aphrodite is worth notice. The | latest period of their administration being as yet unrepresented. 
series closes with Julia M:esa. Tripolis has an interesting but | These are followed by two important classes, the money of the first 
limited autonomous and imperial series. The worship of the | revolt (66-70 A.D.) and that of the seeond (suppressed 135 A.D.) 
Dioseuri is here associated with Asiatie religion. —Architeeturally | Both risings caused the issue of native silver coinage, some of which 
these eoins are highly eurious. may be assigned with eertainty to each, while the assignment of 

Tyre. The early money that ean be classed with eertainty io Tyre | others is doubtful. Of the first revolt are silver and bronze pieces 


exhibits similar historical vicissitudes to that of Sidon. Before she 
gained her independence the Seleucids struck here from 149 to 125 
B.C., and in that very year the autonomous era begins. The tetra- 
drachms dated by this era bear the head of the Tyrian Heracles in 
a Greek form, and the eagle on a rudder, across him the palm. The 
latest coin of this series known te us is a didrachm of 66 a.D. There 
is also autonomous bronze. The imperial class begins with Severus, 
and under him the constitution of the eelonia is shown; but the 
most interesting type is a serpent eoiled round an egg, between a 
date-palm (the phoenix or tree of Pheenicia) and a murex, the shell 
which produeed the Tyrian purple. The series ends with Gallienus. 
Aradus has Alexandrine coins, and acquired its independenee in 258 


with the name ef Eleazar the priest, silver of Simon, and large 
and smaller bronze pieces with the name of Simen the prince of 
Israel. Of the second revolt are restruck denarii with the name of 
Simon, which appears to have been that of the leader surnamed 
Bar-cochab er Dar-coziba. Of the first or second revolt are shekels 
with the name ef Simon, the obverse type a gate of the temple, 
and on the reverse a bundle of branches and a eitren, symbels of the 
feast'of tabernaeles. Though these differ, it is rash to assign one 
variety to the earlier and another to the later revolt. Besides this 
native eurreney there are coins struck in Palestine by Vespasian, 
Titus, and Domitian. (See Madden's Jewish Coinage, new ed.) 


Of Roman Arabia there are bronze imperial coins of Bostra and Arabia, 
less important mints. In Mesopotamia the colonia of Carrhe Assyria, 
deserves notice, and the eity of Edessa, which issues imperial Baby- 
money as a colonia, and has a series of coins of its kings, striking lonia. 


B.C. From this date it struck, first its chief eoims with Alexandrine 
types, then drachms with the types of Ephesus, the bee, and the stag 
on this side of the date-palm, and lastly tetradrachms with the bust 


of the city and Nice holding an aplustre and a palm within a wreath. 
These are of heavy Pheenician weight. The imperial coinage ranges 
from Tiberius to Gordian ITI. 


Palestine. In Galilee there are a few autonomous and imperial coins of 


Ptolemais, which was a great mint under the earlier Ptolemies ; and 
other towns are represented. In Persea there is an imperial series 
of Gadara. Samaria has money of Cæsarea, both autonomous and 
imperial, the last for the most part colonial, and also imperial 
of Neapolis, among the types of which occurs the interesting subject 
of Mount Gerizim surmounted by the Samaritan temple. The 
eoinage of Judæa is an interesting series. The money of Jerusalem 
is of high interest, and more extensive than appears at first sight. 
Here was struck the coin of Antiochus VII., with the native lily as 
a type, the series of the Maccabean prinees, that of the Roman 
proeurators, and the bronze coins eeuntermarked by the tenth legion, 
quartered by Titus in the ruins of the city. One of these bears the 
remarkable symbol of a pig. After the reduction of Judæa in the 
reign of Hadrian, Jerusalem was rebuilt as a colonia with the name 
Ælia Capitolina. The earliest eoin commemorates the foundation. 
The coinage lasts as late as Hostilian. Ascalon strikes autonomous 
silver and bronze, including remarkable tetradrachms with the por- 
traits of Ptolemy Auletes, of his elder son Ptolemy XIV., and of his 
daughter Cleopatra. There is also money of Gaza of some import- 
ance, and of Joppa, both previously mints of the earlier Ptolemies. 


with Roman emperers in silver and bronze. Curiously, this and 
the colonial issue are long eontemporary. The colonial coinages of 
Nisibis and of Rheseena, which became a eolonia, close the group. 
Assyria is remarkable for the imperial money of the ancient city 
ef Nineveh, which appears as a colonia with the name Niniva 
Claudiepolis. The money of Babylon struck by the usurpers Molon 
and Timarchus has been noticed under the Seleucids. 

The coins of Africa are far less numerous than those of the other 
two continents, as Greek, Plicenieian, and Roman civilization never 
penetrated beyond Egypt and the northern coast to the west. The 
series of Egypt is first in geographieal order. 
been here assigned ef a date anterior to Alexander. The old 
Egyptians kept their gold, electrum, and silver in rings, and 
weighed them to ascertain the value. During the Persian rule the 
Persian money must have been current, and the satrap Aryandes 
is said te have issued a coinage of silver under Darius I. In the 
papyri of this age the argenteus of the temple of Ptah is mentioned, 
and this has been thought te be a coin of Persian type generally 
assigned to Pheenicia. (Revillout, in Revue Egyptologique.) With 
Alexander a regular Greek coinage must have begun, and some of 
his coins may be of Egyptian mints. With Ptolemy I. the great 
Ptolemaic currency begins which lasted for three centuries. The 
characteristics of this coinage are its splendid series of gold pieces 
and the size ofthe bronze money. The execution of the earlier heads 


As yet no coins have Egypt. 


EGYPT.] 


is good; afterwards they become coarse and eareless. At first the 
fine pieces were issued by the Pheenician, Cyprian, and other foreign 
mints, the Egyptian work being usually inferior. While the Seleucids 
were still striking good coins, the Ptolemies allowed their money 
to fall into barbarism in Egypt and even in Cyprus. The obverse 
type is a royal head, that of Ptolemy I. being the ordinary silver 
type, while that of Arsinoe II. was long but not uninterruptedly 
continued on the gold. The head of Zeus Ammon is most usual on 
the bronze coinage. A type once adopted was usually retained. Thus 
Ptolemy I., Arsinoe IL, Ptolemy IV., Cleopatra 1., have a kind of 
commemoration in the coinage on the analogy of the priesthoods 
established in honour of each royal pair. The almost universal 
type of reverse of all metals is the Ptolemaic badge, the eagle on 
the thunderbolt, which, in spite of variety, is always heraldic. For 
art and iconography this series is far inferior to that of the Seleu- 
cids. The weight after the earlier part of the reign of Ptolemy I. is 
Pheenician for gold and silver and either Attie or Egyptian for the 
bronze. The chief coins are octadrachms in gold and tetradrachms 
in silver, besides the abundant bronze money. Ptolemy I. appears 
to have issued his money while regent for Philip Arrhidens ; it 
only differs in the royal name from that of Alexander ; but as yet it 
has not been possible to separate Ptolemy’s coinage from that of the 
other generals. He then struck money for Alexander IV. on the 
Attie standard with the head of Alexander the Great, with the horn 
of Ammon in the elephant's skin and Alexander's reverse. He soon 
adopted a new reverse, that of Pallas Promachos, and next lowered 
the coins to the Rhodian standard. This money he eontinued to 
strike after the young king's death until he himself took the royal 
title, when he issued his own money, his portrait on the one side 
and the eagle and thunderbolt with his name as king on the other, 
and adopted the Pheenician standard. This typein silver, with the 
inscription ‘‘ Ptolemy the king," is thenceforward the regular cur- 
reney. He also issued pentadrachms in gold, and he or his suceessor 
octadrachins in silver. Ptolemy II. (Philadelphus), the richest of 
the family, continued his father’s coinage, and, having acquired the 
cities of Phoenicia, struck money there with his father’s title Soter, 
while the Egyptian coinage merely bore the title of king: the one was 
a commemorative coinage, the other, though bearing the portrait of 
Ptolemy I., was issued in the name of the reigning sovereign. Phil- 
adelphus probably began the issue of the gold octadrachms with the 
busts of Ptolemy I. and Berenice I., Ptolemy II. and Arsinoe II., and 
certainly struck beautiful octadrachms in gold and decadrachms in 
silver of Arsinoe II., the gold being long afterwards continued. The 
Pheenician octadrachms and tetradrachms are dated by the king's 
reign. Philadelphus also began the great bronze issues of To 
system which includes the largest coin, sometimes exceeding 1400 
grainsin weight. Ptolemy III. (Euergetes I.) continued his father's 
coinages, after a while abandoning the dates in Phoenicia. He also 
struck fine gold octadrachms with his own portrait. His queen 
Berenice 1I., striking in her own right as heiress of the Cyrenaica 
and also as consort, but with the royal title only given to heiresses 
in the Ptolemaic line, issued a beautiful currency with her portrait, 
both octadraehms and deeadrachms like those of Arsinoe, and ‘a 
coinage for the Cyrenaica of peculiar divisions. Under Ptolemy 
IV. (Philopator) the coinage in its scantiness bears witness-to the 
decline of the state, but the gold octadrachms are continued with 
his portrait and that of Arsinoe III. Ptolemy V. (Epiphanes) still 
strikes octadrachms with his portrait, and begins the continuous 
series of the tetradrachms of the three great cities of Cyprus, which, 
bearing regnal years, afford invaluable aid in the elassing of his 
and the later coinages. Among the money of the regency of Cleo- 
patra I. must be noticed a copper coin with her portrait. Contem- 
poraneously with it begins the series of Ptolemy VI. (Philometor), 
broken by the invasion of Antiochus IV. (Epiphanes) This and the 
money of Philometor's brother and suceessor Ptolemy Physcon are 
only remarkable for the many dates they bear, and.so with the coin- 
age of succeeding kings, all showing a gradual degradation of art 
and ultimately a great debasement in metal. In the latest series, 
the money of the famous Cleopatra VIL, it is interesting to note 
the Egyptian variety of her head, also occurring on Greek im- 
perial money and on that of Ascalon. In Egypt we have the best 
executed and one of the youngest portraits, and it shows that her 
face was marked by strong characteristics of acuteness snd mobility 
rather than of beauty. 

Under the Roman rule the imperial money of Alexandria, the 
coinage of the province of Egypt, is the most remarkable in its class 
for its extent and the interest and variety of its types; and it 
deserves a more careful study than it has received. It begins under 
Augustus and ends with the usurper or patriot Achilleus, ealled on 
his money Domitius Domitianus, overthrown by Diocletian, thus 
lasting longer than Greek imperial money elsewhere. In the earlier 
period there are potin coins continuing the base tetradrachms struck 
by Auletes, and bronze money of several sizes. The types are very 
various, and may be broadly divided into Greek, Graeco-Roman, and 
Greco-Egyptian. The Greeco-Roman types have the closest analogy 
to those of Rome herself ; the Grzeco-Egyptian are of high interest as 
a special class illustrative of the latest phase of Egyptian mythology. 
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These native types do not immediately appear, but from the time 
of Domitian they are of great frequency. The money of Trajan, 
Hadrian, and Antoninus Pius is abundant and interesting. A coin 
of Antoninus, dated in his sixth year, records the beginning of a 
new Sothiac cycle of 1460 years, which happened in the emperor's 
second year (139 A.p.). ‘The reverse type is a crested erane, the 
Egyptian bennu or phoenix, with a kind of radiate nimbus round 
its head, and the inseription AION. Under Claudius II. (Gothicus) 
and thenceforward there is but a single kind of coin of bronze 
washed with silver. In this series we note the money of Zenobia 
and of the sons of Odenathus, Vabalathns and Athenodorus, 

Coins of the nomes of Egypt were struck only by Trajan, Hadrian 
and Antoninus Pius. Their metal is bronze, and they are of different 
sizes. They were struck at the metropolis of each nome, and their 
types relate to the local worship, and so illustrate the Egyptian 
religion under a form modified by Greek influence. The inscrip- 
tions are the names of the nomes. There is an exceptional coin of 
the town of Pelusium. 

Passing by the unimportant coinage of the Libyans, we reach the 
interesting series of the Cyrenaica, the one truly Greek eurrency of 
Africa. It begins under the line of Battus (640-450 3.c.), and reaches 
to the Roman rule as far as the reign of Augustus. "There are coins 
without the name of any city, which we may consider to be of the 
Cyrenaica generally, and others of Cyrene, Barea, Euesperides, and 
smaller towns. The weight of the gold always, and of the silver 
until some date not long after 450 p.c., is Attic; afterwards it 
is Pheenician, of the Samian variety. The ruling types are the 
silphium plant and its fruit, and the head of Zeus Ammon, first 
bearded then beardless. The art is vigorous, and in the transitional 
and fine period has the best Greek qualities. It is clearly.an out- 
lying branch of the school of central Greece. The oldest coins are 
of the class which is without the name of any city. So archaic 
are they that they may vie in antiquity with the first issues of 
Lydia and of /Egina, and date in the 7th century B.c. The money 
of Cyrene begins later, it may be a little before the fall of the 
kings in 450 mc. It comprises a fine gold series of Attic staters with 
the types of the Olympian Zeus, more rarely Zeus Ammon, and a 
victorious quadriga. Barca has a smaller coinage than Cyrene. It 
comprises a wonderful tetradrachm (Phenician), with the head of 
Ammon bearded, boldly represented, absolutely full face, and three 
silphiums joined, between their heads an owl, a chameleon, and a 
jerboa. The money of Euesperides is less important. The Ptole- 
maic currency of the Cyrenaica has been already noticed. 

Syrtica and Byzacena offer little of interest. Their coins are late 
bronze, first with Punic inscriptions, then in imperial times with 
Latin and Punic or Latin. Latin and Greek are used in the same 
coins at Leptis Minor in Dyzacena. 

In Zeugitana the great currency of Carthage is the last repre- 
sentative of Greek moncy, for, despite its Orientalism, its origin is 
Hellenic, and of this origin it js at first not unworthy. Its range 
in time is from about 400 s.c. to the fall of Carthage in 146 ».c. The 
earliest coins are Attic tetradrachms of the class usually called Siculo- 
Punie. It has been usual to consider these coins as having been 
wholly struck by the Carthaginians in Sicily, like the undoubted 
Sicilian money of their settlements there and those absolute imi- 
tations of Syracusan money which may be as reasonably classed to 
the island. But those who insist on the attribution of the whole 
so-called Sieulo-Punie class to E leave Carthage without any 
but a provincial coinage for at least half a century. It is far more 
reasonable to infer that the earliest coinage of Carthage was struck 
for the whole dominion, that with purely Sicilian types being limited 
to Sicily. The next issues are of gold and electrum and silver, 
degenerating into potin. The weights are extremely difficult. In 
the silver money the Pheenician standard is almost universal, and 
we note the drachm, didrachm, tetradrachm, hexadraehm, octa- 
draehm, decadrachm, and dodecadrachm. Coins are also found 
which appear to follow the Persic standard, unless they are octobols 
and their doubles. While the silver is thus explicable, the gold 
and electrum money is very puzzling, and its very varying weights 
can only be explained by the theory that silver was the standard, 
and zoid was constantly fluctuating in its relation. The earlier 
types are the horse or half-horse crowned by Nice and the date- 
palm, the head of Persephone and the horse and palin-tree, a female 
head in a cap, in splendid style, and a lion and a palm, and a 
head of young Heracles and a horse's head with a palm. It will 
be noted that the horse and the palm-tree are most constant. On 
the later coins the obverse is uniformly occupied by the head of 
Persephone and the reverse by the horse, sometimes with the palm, 
the horse’s head and Pegasus being rare varieties. The bronze 
money imitates the later silver. The few inscriptions are extremely 
difficult. One that seems certain is Dn Np, the “new city,” 
Carthage. The art of the earlier coins is sometimes purely Greek 
of Sicilian style. There is even in the best class a curious tendency 
to exaggeration, which gradually develops itself and finally becomes 
very barbarous. Roman Carthage has a bronze coinage which is 
insignificant. There are a few other towns which issued money 
with Roman legends, Utica, however, having first Punic and then 
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Latin inseriptions. The denarii of Clodius Macer, who revolted in 
68 a.D., are curiously illustrative of his policy, which was to restore 
the Roman republic. 

The cities of Numidia have Punic inseriptions, and there are 
interesting coins of Juba I., his denarii presenting his portrait of 
a characteristic Libyan type. Of Mauretania there are civic coins, 
chiefly using Punic characters, and an interesting regal series, 
mainly denarii, of Bogud II., Juba IL. with his consort Cleopatra, 
daughter of Mark Antony and the famous Egyptian queen, and of 
Ptolemy their son, the last of the great family of the kings of Egypt. 


II.—Roman Coins. 


The Roman coinage is of two great classes,—the republican, 
commonly called the family coinage, and the imperial; the first 
lasted from the origin of money at Rome to the reform of Augnstus 
in 16 B.c., and the second from this date to the fall of the Western 
empire in 476 A.D. "The origin of the republican coinage is one of 
the hardest problems in areheology. The evidence of the money 
is at variance with that of the ancient writers, and in setting these 
aside we are at variance with the best authorities of our time ; but 
the general prineiples of eriticism must be maintained here as in 
other matters of early Roman story. 

The oldest money of Rome was of bronze, and it is stated that it 
was first east as ws rude. This statement is confirmed by the dis- 
covery of shapeless masses of bronze, evidently broken off from large 
quadrilateral masses, and then rendered of a roughly uniform weight. 
To the ss rude succeeded the ws signatum, the stamped bronze. 
This step is attributed to Servius Tullius by ancient authority; it 
is said that he adopted the types of a sheep, ox, or pig; and large 
masses of bronze have been found whieh present animal types, in- 
cluding the pig. These are held to represent the coinage tradition- 
ally attributed to the regal age, though it is admitted that they 
are for the most part contemporary with the first circular money, 
the libral, the origin of which Mommsen dates about 450 B.c. All 
the masses, however, whieh bear a distinet type are clearly later 
than 300 B.C., as is proved by their style; and in the case of the 
elephant type we are forced, by the first appearance of the animal 
in Italy under Pyrrhus, to adopt a still later date. Moreover, the 
date of 450 is too carly for the origin of the circular money; con- 
sequently the idea of any trace of the supposed regal coinage must 
be abandoned, though the late ingot may be descended from a 
currency intermediate between the es rude and the libral circular 
money. The first regular Roman coinage consists of a series of 
cast pieces, the as of a pound weight, libral, and its chief divisions, 
the semis (half), triens (third), quadrans (fourth), sextans (sixth), 
and uncia (twelfth), The as was not cast of full weight ; the older 
specimens usually weigh from 11 to 9 uncie, on an average 10. 
The origin of this system is assigned by Mommsen to the decemvirs, 
on the ground of their legal institution, and particularly from the 
condition in the Lex Julia Papiria (430 s.c.) that fines should not 
be paid in cattle but in money. Admitting the law to be correctly 
stated in its original form, it proves no more tlian that money was 
eurrent in Rome. The libral coinage cannot, either in style or in 
types, possibly be much anterior to 350 m.c. It is easy to mistake 
barbarism for archaism, but a practised eye will see that the types 
of these coins do not present a trace of archaism, and are imitations 
of the types which originated in the latter part of the 5th century, 
and were in fashion in the fourth. The heads of Jupiter and the 
beardless Hercules are of this class. We mmst therefore suppose 
that the fines were paid in metal by weight or in Greek money, 
which if it was bronze no doubt was also weighed. 

At first there was no corresponding gold or silver, but the pound 
of bronze was held to be equal to a seruple of silver. Campanian 
gold and silver money with the name of the Romans or Rome was 
next struck to supply the want. The silver is of Greek weight, 
with types usually connected with Roman legend. From one of 
the earlier reverses being distinetly borrowed from the money of the 
Syracusan tyrant Agathocles, who began to reign in 317 B.C., we 
cannot date the first issue before about 300 m.c. The seanty gold 
in two or three groups is evidently of later dates; it presents great 
metrological difficulties. The libral as fell in course of time from 
a weight of 10 to one of 8 uncie, and was at length reduced toa 
weight of 4, or that of a triens, and thus became triental. "This is 
shown by the colonial coins of Italy to have occurred about 269 
B.C., probably in that very year, when the silver coinage of Rome 
began. The dupondius (2 asses), tressis (3), and decussis (10) were 
now issued at Rome, also the semuncia (4 oz.) and the quadruncia 
(4 oz). Casting was ultimately abandoned and all coins struck, 
and by about 254 p.c., or soon after, the triental system became 
sextantal; the multiples of the as and divisions of the uncia now 
cease, The silver coinage was first issned in 269 p.c. ; it consisted of 
the denarius of 4 seruples or 72 grains (72 denarii being struck to the 
pound), the quinarius of 2 seruples, and the sestertius of 1. As the 
old as libralis was equal to 23 triental asses, the new sestertius was 
equal to the as libralis ; as the coin was still in circulation this was 
inevitable, and the words sestertius and es grave are used synony- 
mously. The relative value of silver to bronze being thus inain- 
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tained, the silver sestertius was exehanged for the old as of 10 
uncie, which was a real coin, whereas the new as of 4 uncis (tri- 
ental) was a mere token. The value in the bronze, X, was inseribed 
on the denarii instead of IV. ‘The bronze money soon became a 
token eurreney. The victoriatus was issued in 228 B.C., not much 
after the denarius; it was of 3 scruples, or three-fourths of the 
heavier coin, and was intended to serve in the provinces for the 
Illyrian drachms of light Attic weight ; it could pass at Rome. The 
first purely Roman gold money is that of Sulla, probably struck in 
Greece. Julius Cæsar struck similar coins in 49 B.c. To Octavian is 
due the settlement of the gold coinage. In 217 B.c. the standard 
was reduced ; the denarius was struck at 80 to the pound, and the 
as became uncial. The denarius remained stationary for nearly 
three centuries, and its purity was maintained. The fate of the 
divisions of the denarius is too complicated to be here noticed, but 
it may be remarked that in 104 r.c. the quinarius appeared with 
the type of the victoriatus, which had disappeared, but with its 
own mark Q. When the as fell from sextantal to uncial, the value 
changed from one-tenth to one-sixteenth of the denarius, but, as 
troops were still paid at 10 asses to the denarius, the X almost always 
appears as the mark of value on the silver piece. By this reduction 
the relation of silver to bronze fell to less than half the original value 
still current in accounts, and became 1 to 112. Thus the bronze 
money represented more than double its metal value. In 89 B.C. 
the semuncial as was introduced, and from 80 B.c. bronze coinage 
ceased until Augustus issued his new currency in that metal. 


The Roman coinage was struck both in the city and elsewhere. Types. 


Consequently the Roman, Italian, and other issues must be care- 
fully diseriminated. In the city the right of striking was dele- 
gated to the monetary triumvirs, who could coin individually or 
together, but asa rule they acted independently. The earlier bronze 
and silver coins have fixed types. The obverse types are—for the as 
the head of Janus Bifrons, for the semis that of Jupiter, the triens 
Pallas, the quadrans Hercules, the sextans Mercury, and the uncia 
Roma. The reverse type is always a prow. The marks of value 
are—tor the as I, for the semis S, and a certain number of balls 
equivalent to the value in ounces for the lower denominations. 
The original types of the denarius were for the obverse the head of 
Roma with a winged helmet and the mark of value X behind, and 
for the reverse the Dioscuri on horseback charging. In 100 B.C. a 
new type is introduced for the obverse, aud a new reverse appears 
a century earlier, but the great abundance of types dates from 93 
B.C. These are so characteristic that it is necessary to notice them 
particularly. The primary religious motive is to be traced in them 
as in the types of Greek money, but their having been selected to 
distinguish families instead of cities or peoples gives them a char- 
acter of their own. It is this character which ultimately rendered 
the introduction of contemporary portraits almost a matter of 
course. The subject of the obverse is usually the head of a divinity, 
or a personification, or a traditional or an historical personage, 
ultimately one living, and the reverse bears a mythological, sym- 
bolical, traditional, or historical subject. 

The following are the chief classes to which the types may be 
reduced :— 

1. Head or figure of a divinity worshipped at Rome ; as head of 
Jupiter (fam. Petillia), figures of the Dioscuri (Junia) or of a 
divinity worshipped by the family or individual striking the coin, 
as head of Neptune (Pompeia, coin of Sextus Pompeius). 

2. Sacred natural or artificial object ; as poutifical implements 
(Antonia) This class is not large ; sacred animals rarely occur. 

3. Head or figure of a personification of a country or town ; as 
heads of Hispania (Carisia), Roma (Julia), Alexandria (Emilia). 

4. Head or figure of an allegorical personage ; as heads of Pavor 
(Hostilia), Pallor (id.), Honos and. Virtus (Fufia, Mucia). 

5. Fabulous monster ; as Scylla (Pompeia). 

6. Head or figure of an ancestral personage ; as head of Numa 
(Calpurnia), Ancus Marcius (Marcia). 

7. Events connected with aneestors ; as figure of Mareus Lepidus, 
as TVTOR REG{IS], crowning Ptolemy Epiphanes Emilia). 

8. Places connected with historical exploits, and of a votive 
character; as pharos of Messene (Pompeia, of Sextus, probably 
commemorating the sea-fight off Messene, 38 B.c.). 

9. Symbolical representations of contemporary events; as a 
general welcomed on landing by a country or city (Minatia). 

10. Heads of living personages exercising dictatorial power, or 
in very high authority ; as head of Sulla (Cornelia). 

11. Representations connected with military matters ; as legion- 
ary standards (Antonia). 

Besides the principal designs there are symbols and numerals, 
generally to be regarded as having been indicative of successive 
issues from the mint. The inscriptions, which are in the nomina- 
tive, are usually on the obverse the name of the personage repre- 
sented and on the reverse the name of the person who issued the 
coin; the latter sometimes occurs on the obverse. Some of the 
most curious types uc illustrate Roman instinct. Being 
the choice of a multitude of persons of different families, they have 
an iudividuality lacking to the money of the Greek cities, which 
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gave little choice to the coining authority or to the artist, and to 
the Greek royal coinages, which slipped speedily into -heraldry. 
The family coins show a delight in recording the achievements of 
the house, and sometimes are so personal as to rank with modern 
medals, the spirit of which is even outdone in such a subject as 
Sulla’s dream. With the Greeks the historical sense is latent until 
the age of the kings, and then does not pass beyond portraiture 
and at first a scanty symbolical commemoration of events; with 
the Romans, even before portraits are introduced, the desire to 
reeord events is intensely strong. Thus we have not only such 
legendary subjects as the rape of the Sabines and Tarpeia crushed 
beneath the bucklers, which may be elassed with the Greek mythi- 
cal types, but also past historical events, as Marcus Æmilius 
Lepidus crowning Ptolemy Epiphanes, to whom he was governor, 
and Paullus Amilius raising a trophy, while Perseus, king of 
Macedon, and his two children stand before him, and also events 


of the present, as the reverse type of Drutus, the A of liberty | standard of the empire, and no local mint could exist without the cial 
between two daggers with the inscription EID MAR, and on a | imperial licence. Thus the Greek imperial money is strictly mints. 


piece of Sextus Pompey the pharos of Messene above a Roman 
galley and for reverse Seylla striking with a rudder. The special 
mythology and superstition of Rome is not less fully illustrated, 
as well as the coming in of Greek ideas, in such a manner that 
many types thoroughly Greek alternate with purely Roman ones. 
The art of the republican coins reflects that of contemporary Greek 
money, but is never equal to the better style of the late Hellenic 
issues, 

The history of the imperial coinage is full of metrological diffi- 
culties. These arise from the conditions fixed by Augustus (16-15 
B.¢.), by which the emperor alone coined gold and silver, the senate 
alone bronze. Consequently the senate was wholly at the merey 
of the emperor. Augustus struck the aureus at 40 to the pound, 
equal to 25 denarii at 84 to the pound. He introduced a new 
bronze coinage in two metals, the sestertius of 4 asses and dupondius 
of 2, both in fine yellow bronze (orichaleum), and the as semis and 
quadrans in common red bronze. The finer coins were struck on the 
standard of the as of a quarter of an uncia, the inferior ones on that 
of the half uncia. This gives the following proportionate values :— 
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coinage, which had long been quite irregular in weight, reduced the 
chief gold piece to yd of the pound, and issued the solidus, a piece 
destined to play a great part in commercial history. It was never 
lowered in weight, though many centuries later it was debased, long 
after it had become the parent of the gold coinages of Westerns 
and Easterns alike throughout the civilized world. The index 
LXXII is sometimes found on the first solidi; and after 367 A.D. 
when the edict of Constantine was renewed, the Greek equivalent 
OB was constantly used. Under Constantius II. (360 A.D.) and 
Julian the silver denarius or argenteus was suppressed, and the 
siliqua of 41,4th of the pound took its place. he follis having 
been withdrawn by Arcadius and Honorius, was reissued a century 
later by Zeno, with XL to indieate the value of 40 denarii. It 
will be seen that a fuller system of bronze was originated by Ana- 
stasius, the Byzantine emperor. 


Under Augustus the Roman monetary system became the official Provin- 


Roman money coined in the provinces, with the legends and types 
of the towns. Many cities were allowed to strike bronze, several 
silver, and one, Cæsarea in Cappadocia, gold. The silver becomes 
limited about Nero's time, but lasts under the Antonines. After- 
wards there are a few eurreneies of base metal. The bronze in- 
creased in mints and quantity in the second century, but, through the 
debasement of the Roman silver, one city after another ceased to 
strike about the middle of the third. Only Alexandria and Antioch 
survived by following the taeties of Rome with their own base 
metal coins. Purely Roman gold and silver was coined in certain 
of the provinces, in Spain and Gaul, and at the cities of Antioch 
and Ephesus. When the base silver had driven the Greek imperial 
brenze out of circulation, Gallienus established local mints which 
struck in pure Roman types. Diocletian inereased the number of 
these mints, which lasted until the fall of the empire of the West, 
and in the Kast longer. These mints were, with others added later, 
Londinium (or Angusta), Camulodunum, Treviri, Lugdunum, Are- 
late (or Constantina), Ambianum, Tarraco, Carthago, Roma, Ostia, 
Aquileia, Mediolanum, Siseia, Serdica, Sirmium, Thessalonica, Con- 
stantinopolis, Heraclea, Nicomedia, Cyzieus, Antiochia (ultimately 
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1 98 56 The obverse type of the imperial coins is the portrait of an Types 
1 "2 imperial personage, emperor, empress, or Cesar. It begins under and 


Julius Cesar, though the republican money goes on under Augustus, inserip- 


The as is nearly equal in size and weight to the dupondius, but is | in whose reign the privileges of the moneyers ceased. "The type tions. 


distinguished by its metal and inferier fabric. All the brenze bears 
the letters S.C., senatus consulto. Emperors not acknowledged by 
the senate are without bronze money ; thus we have no specimens 
of Otho or Pescennius Niger. 


only varies in the treatment of the head or bust, — if male, laureate, 
radiate, or bare; if female, sometimes veiled, but nsually bare. 
The reverse types of the pagan period are mythological of divinities, 
allegorical of personifications, historical of the acts of the emperors. 


hanges Nero reduced the aureus to 2th of the pound, and the denarius to | Thus the coins of Hadrian, besides bearing the figures of the chief 
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ater em- further debasement of the denarius. Marcus Aurelius fixed the | countries or cities the emperors progresses, and by actual repre- 
erors, aureus, which had recovered its weight, at qth of the pound; the | sentations his architectural works. The inscriptions are either 


denarius had already been further debased, and under Septimius 
Severus it was half alloy. Caraealla introduced a new coin, called 
after him the argenteus Antoninianus. It was struck at bth to ath 
of the pound, and seems to have been originally a double denarius 
struck on a lower standard. The eharacteristic of this coin is that 
the head of the emperor is radiate as Sol, that of the empress on a 
crescent as Luna. Under Elagabalus the taxes were paid in gold 
alone ; this was ruinous, for the treasury paid in debased silver 
at nominal value, which had to be used to purchase gold by the 
taxpayer at real value. Under Severus Alexander there was the 
latest large issue of denarii and sestertii. The senate made another 
effort to continue a bronze currency by striking under Philip the 
large bronze quinarius or Philippus æreus, while the base metal 
argenteus had become a piece of bronze washed with silver. At 
leugth in the time of Gallienus the argenteus contained no silver 
whatever. Aurelian (270-275 A. D.) attempted a reform of the coinage 
hy which the previous coin was reduced from its nominal] to its 
intrinsic value. The coins were now of tinned bronze and marked 
with their real value, 20 or 21 denarii of account, the signs XXI, KA 
(Greek), and XX being used as indexes of value. These coins replace 
at once the base silver and the bronze, which now disappear. The 
moneying right of the senate had become illusory by the deprecia- 
tion of silver, which had ceased to have any real value. Aurelian 
entirely suppressed this right ; Tacitus and Florian restored it for a 
few years, after which the S.C. disappears from the coinage. The 
reform of Aurelian caused an outbreak at Rome which was of a 
serious character, but it was maintained by him and by Tacitus. 
Aurelian also suppressed all local mints but Alexandria. It was 
the work of Diocletian to restore the issue of relatively pure money 
in the three metals. Before 293 A.p. the coinage of silver recom- 
mences with the denarius of the standard of Nero, 45th of the pound, 
marked with the figures XCVI. Between 296 and 301 A.D. two 
tinned bronze coins were struek, the follis and the centenioenalis. 
The follis was marked XXI, like the similar but very much smaller 
coin of Aurelian. The denarius was the unit of reckoning. 
Constantine, probably in 312 A.D., desiring to rectify the gold 
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simply descriptive, such as the emperor's names and titles in the 
nominative on the obverse, or partly on the obverse and partly on 
the reverse, and the name of the subject on the reverse; or else 
they are dedieatory, the imperial names and titles being given 
on the obverse in the dative and the name of the type on the 
reverse. Sometimes the reverse bears a directly dedicatory inserip- 
tion tothe emperor. The inscriptions on the earlier imperial coins 
from Tiberius to Severus Alexander are generally chronological, 
usually giving the current or last consulship of the emperor and 
his tribunitian year. In the latter part of the third century the 
mints are indicated by abbreviations in the exergue of the reverse, 
with also the ember of the issue. There are sometimes signs of 
value in theeield of the reverse. These characteristics apply to 
the pagan empire ; under the Christian empire there are modifica- 
tiens, mainly in the character of the reverse types. These are 
generally allegorieal and free from pagan intention, though their 
souree is pagan, as iu the common types of Victory. Purely Christ- 
ian types are rare. The most remarkable is the Christian mono- 
gram formed of the Greek letters XP. The inscriptions are simpler, 
and in the reverses necessarily show the same change as the types. 
Of great interest is the inscription HOC SIGNO VICTOR ERIS, 
on coins dating not loug after the vietory of Constantine over 
Licinius. There is some variety in both types and inseriptions, but 
little that is absolutely new. 


The art of Roman imperial coins, although far inferior to that Art of 
of Greek, is well worthy of study in its best ages, for its intrinsic imperial 
merit, for its illustration of contemporary sculpture, and on account coins. 


of the influence it exercised on medieval and modern art. These 
coins were first designed under the revival of Greek art, during the 
influence of the New Attic school. The Romans had properly no 
art of their own. "Their greatest s and the statues of their 
gods were copies or imitations by Greeks of Greck originals, besides 
such earlier statues as were brought from Greece. The Greeks who 
were first called in to work for their masters were the artists of a 
school which was emphatically imitative, not in any way inventive, 
and their successors were debased by the false taste of their patrons. 
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There is a marked inferiority in the Roman coinage te the Greco- 
Asiatic work of the same times. With a tendency to follow 
the dramatic styles, the artists who worked at Rome had power 
enough to produce fine and highly characteristic portraits, of which 
the famous bust, misealled Clytie, is the most striking example. 
Thus, though the grandeur and the purity of design and execution 
of the older masters are gone, we have in their place a strikingly 
faithful portraiture, which is deeply gratifying to the historical sense. 
The best age is the Augustan, which may be said to last through 
the rule of the Claudian emperors, and is decidedly under New 
Attie influence. This is sueceeded by the second, that of the 
Antonines, from Trajan to Commodus. The Augustan work is 
larger and more refined, that of the Antonines more elaborate and 
laborious. Then follows a swift decline, with a temporary revival 
in the age of Diocletian and Constantiue, when an attempt, neces- 
sarily weak, was made to improve the art of the coins; thence- 
forward it slowly declined. In the Augustan age two manners may 
be recognized, the Greek and the Greco-Roman, the one repeating 
earlier works, the other portraying living persons and events. 
Under the Antonines we notice, as a distinct reaction against the 
poor idealism of the age, which even occasionally endeavoured to 
treat portraits in an ideal style, a vigorous realism whieh looks like 
the actual parent of the Italian Renaissance in its classical phase. 
Midway between these stands the realistic style of the age. Among 
the finest examples of art in the Roman coinage are the portraits of 
Livia as Pietas, Justitia, and Salus, and that of the elder Agrip- 
pina. For stern realism the head of Nero is most remarkable, the 
growth of whose bad passions may be seen in the increasing brutality 
of his features and expression. The medallion series is full of 
charming subjects, though when they have been treated by Greek 
artists of earlier ages the contrast is trying ; the most satisfactory 
are the representations of older statues; the purely new composi- 
tions are either poor inventions, or have a theatrical air that 
removes them from the province of good art. 


III.—MEnrLEVAL AND MODERN CorNs or EUROPE. 

The period of the medisval and modern coins of Europe must 
be considered to begin about the time of the fall of the Western 
empire, so that its length to the present day is about 1400 years: 
It is impossible to separate the medieval and modern coins, either 
in the entire class, because the time of change varies, or in each 
moon since there are usually pieces indicative of transition which 

isplay characteristics of both periods. The clearest division of the 
subject is to place the Byzantine coinage first, then to notice the 
characteristies of its descendants, and lastly to sketch the monetary 
history of each country. 

The Byzantine money is usually held to begin in the reign of 
Anastasius (491-518 a.p.). The coinage is always in the three metals, 
but the silver money is rare, and was probably struck in small 

uantities. At first both the gold and the silver are fine, but towards 
the close ofthe empire they are much alloyed. The gold coin is the 
solidus of Constantine, with its half and its third, the so-called 
semissis and tremissis. The chief silver coin was the miliarision, of a 
lower weight than the solidus, and its half, the keration. Heraclius, 
in 615 A.D., coined a larger piece, the hexagram, weighing 105 
grains. This coin was discontinued, and afterwards the miliarision 
and keration were coined until the conquest of Constantinople by the 
Latins. The silver money of the restored Greek empire is obscure. 
In 498 Anastasius introduced a new copper coinage, bearing on 
the reverse, at and about his time, the following indexes of value 
as the main type: M, K, I, E, A, T, B, and A, or 40 nummi, 20, 
10, 5, 4, 3, 2, and 1. These coins bear beneath the indexes the 
abbreviated name of the place of issue. Justinian I. added the 
regnal year in 538 A.D., his twelfth year. The money of this class 
presents extraordinary variations of weight, which indicate the 
condition of the imperial finances. The Alexandrian coins of this 
class begin under Anastasius and end with the capture of the city 
by the Arabs. They have two denominations, 1B and S, or 12 
and 6, and there is an isolated variety of Justinian with AT (33). 
The Alexandrian bronze never lost its weight, while that of the em- 
pire generally fell, and thus some of the pieces of Heraclius, while 
associated with his sons Heraclitus Constantinus and Heracleonas, 
have the double index IB and M. The Vandals of Carthage had a 
Qi oniar double system of their own with the indexes XLII, XXI, 

IT, and ITII. Under Basil I. the bronze money appears to have 
been reformed, but the absence of indexes of value miles the whole 
later history of the coinage in this metal very difficult. There 
was one curious change in the aspect of the money. Early in the 
11th century the solidus begins to assume a eup-shaped form, and 
this subsequently beeame the shape of the Plo coinage except 
the smaller bronze pieces. These novel coins are called nummi 
scyphati. The types, except when they refer simply to the sovereign, 
are of a religious, and consequently of a Christian character. This 
feeling increases to the last. Thus, on the obverse of the earlier 
coins the emperors are represented alone, but from about the 10th 
century they are generally portrayed as aided or supported by some 
sacred personage or saint. On the reverses of the oldest coins we 
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have such tynes as a Victory holding a cross, but on those of later 
ones a represeutation of Our Saviour or of the Virgin Mary. Sub- 
sequently some allegorical religious types are introduced, as that 
ofthe Virgin Mary supporting the walls of Constantinople. The 
principal inscriptions for a long period almost invariably relate to 
the sovereign, and express his name and titles. The secondary 
inscriptions of the earlier coins indicate the town at which the 
piece was struck, and, in the case of the larger bronze pieces, the 
year of the emperor’s reign is also given. From about the 10th 
eentury there are generally two principal inscriptions, the one 
relating to the emperor and the other to the sacred figure of the 
reverse, in the form of a prayer. ‘The secondary inscriptions at 
the same time are descriptive, and are merely abbreviations of 
the names or titles of the sacred personages near the representa- 
tions of whom they are placed. From the time of Alexius I. 
(Comnenus) the principal inscriptions are almost disused, and 
descriptive ones alone given. These are nearly always abbre- 
viations, like the secondary ones of the earlier period. The lan- 
guage of the inseriptions was at first Latin with a partial use 
of Greek ; about the time of Heraclius Greek began to take its 
place on a rude elass of coins, probably local; by the 9th century 
Greek inseriptions occur in the regular eoinage ; and at the time 
of Alexius I. Latin wholly disappears. The Greek inscriptions 
are remarkable for their orthography, which indicates the changes 
of the language. Of the art of these coins little need be said. It 
has its importance in illustrating contemporary ecclesiastical art 
in the West, but is generally inferior to it both in design and 
in execntion. 


Besides the regular series of the Byzantine empire, in which we Cognate 
inelude the money assigned to the Latin Me ag of Constantinople, groups. 


there are several cognate groups connected with it, either because 
of their similarity, or because the sovereigns were of the imperial 
houses. There are the coinages of the barbarians to be next noticed, 
and the money of the emperors of Nieza, of Thessalonica, and of 
Trebizond. The last group consists of small silver pieces, which 
were prized for their purity ; they were called Comnenian aspers 
(dempa Kouvjvara), the princes of Trebizond having sprung from the 
illustrious family of the Comneni. 


The coinage of the other states of Christian Europe will be best Periods 


understood if we view it generally in successive periods, afterwards of other 


more particularly describing the currencies of the chief countries. Euro- 
The periods have been well defined as—(1) transitionary period, pean 
from Roman to true medieval coinage, from the fall of Rome (476) coinage. 


to the accession of Charlemagne (768); (2) true medieval age, dur- 
ing which the Carlovingian money was the enrrency of western 
Europe, from Charlemagne to the fall of the Swabian house (1268) ; 
(3) early Renaissance, from the striking of the florin in Florence 
(1252) to the elassieal Renaissance (1450); (4) the classical Renais- 
sance, from 1450 to 1600; (5)the modern period. (C. F. Keary 
in the Antiquary, 1883.) 


l. The Roman money was adopted and imitated by the barbarian Transi- 
They struck in gold, silver, and bronze, tional ; 


conquerors of the empire. 
gold being the favourite metal. The names of the kings soon 
appear upon the silver and bronze, but the gold money is at first a 
copy of the Byzantine, then monograms of kings appear, and at 
last their names in full save when the money in the Frankish series 
is of civic issues. The currencies of this period are those of the 
Ostrogoths in Italy, the Vandals in Africa, the Visigoths in Spain, 
the Franks in Gaul, and the Lombards in Italy. The most im- 
portant eoinages of this age are of gold. 


2. The inconvenience of gold money when it represents a very Medix- 
large value in the necessaries of life must have caused its abandon- val ; 


ment aud the substitution of silver by the Carlovingians. The 
denier (denarius) or penny of about 24 grains was at first practically 
the sole coin. The solidus in gold was struck but very rarely, 
perhaps as a kind of proof of the right of coining. The Byzantiue 
solidus or bezant was used and probably the equivalent Arab gold. 
The Arab silver piece, the dirhem, was almost exactly the double 
of the denier, and seems to have been widely current in the north. 
The new eoinage spread from France, where it was first royal and 
then royal and feudal, to Germany, ltaly, where the Byzantine 
types did not wholly disappear, England, Scandinavia, Castile, and 
Aragon. In Germany and Franee feudal money was soon issued, 
and in Italy towns and ecclesiastical foundations largely acquired 
the right of coinage from the empire, which was elsewhere rare. 
The consequence of the extended right of coinage was a deprecia- 
tion in weight, and in the middle of the 12th century the one-sided 
pennies called braeteates appeared in Germany, which were so thin 
that they could only be stamped on one side. "The types of this 
whole second coinage are new, except when the bust of the emperor 
is engraved. The most usual are the cross; and the church asa 
temple also appears, ultimately taking the form of a Gothic build- 
ing. There are also sacred figures, and more rarely heads in the 
later age. 


3. The true herald of the Renaissance was the emperor Frederick IT. Of earl; 
In restoring the gold coinage, however, he followed in the steps of Renais- 
the Norman dukes of Apulia. With a large Arab population, these sance ; 
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princes had found it convenient to continue the Oriental gold money 
of the country, part of the great currency at that time of all the 
western Moslems, and Roger II. also struck Latin coins of his own 
as DVX APVLIAE, the first ducats. Frederick II., continuing 
the Arab coinage, also struck his own Roman gold money, solidi 
and half solidi, with his bust as emperor of the Romans, Cæsar 
Augustus, and on the reverse the imperial eagle. Dut the calami- 
ties which overwhelmed the Swabian house and threw back the 
Renaissance deprived this effort of any weight, and it was left to 
the great republies to earry out the idea of a worthy coinage,—a 
necessity of their large commercial schemes. The famous gold florin 
was first issued in 1252. The obverse type is the standing figure 
of St John the Daptist, the reverse bears the lily of Florence. 
The weight was about 54 grains, but the breadth of the coin and 
the beauty of the work gave it dignity. The commercial greatness 
of Florence and the purity of the florin caused the issue of similar 
coins in almost all parts of Europe. Venice was not long in striking 
(in 1280) a gold coin of the same weight as the florin, but with the 
types of a standing figure of Christ, and the doge rceeiving the 
gonfalon at the hands of St Mark. It was first called the ducat, 
the name it always bears in its inseription ; later it is known as the 
zecchino or sequin. Though not so largely imitated as the florin, 
the extreme purity of the sequin was unquestioned to a time within 
the memory of living persons. Genoa likewise had a great gold 
currency, and the other Italian states struck in this metal. It is 
significant of the power of the Italian republics that the later 
Mameluke sultans of Egypt found it convenient or necessary for 
their position between Europe and India to adopt the weight of the 
florin and sequin for their gold 1noney. Many varieties of gold 
money appear in course of time in France, England, and to a less 
extent in other countries. The need for a heavier silver coinage 
caused the issue of the large denier (grossus denarius), afterwards 
called the gros and groat. This coin appears in the 14th century, 
and at the same time the large German braeteates are issued. The 
types are now very various and distinctly worthy of the art of the 
time, which as yet is purely decorative and conventional, so that 
portraits are not possible. The religious intention also is gradu- 
ally giving way to the desire to produce a beautiful result, and the 
symbol of the eross is varied to suit the decorative needs of the 
coin. Heraldic subjects also appear, and in the shield, which is 
frequently a reverse type, we sce the origin of the usual modern 
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a finer style but one especially adapted to coins or medals. The 
object which the artists strove to attain was to present a portrait 
or to commemorate an action in the best manner possible, without 
losing sight of the fitness of the designs to the form and use of the 
piece on which they were to be placed. For the successful attain- 
ment of this purpose the style of the later pre- Raphaelites was 
eminently suited. Its gencral love of truth, symmetrical group- 
ing, hard drapery, and severely faithful portraiture were qualities 
especially fitted to produce a fine portrait and a good medal. It 
is to be noted that their idea of portraiture did not depend on such 
a feeling for beauty as influenced the Greeks, Rather did it set 
before it the moral attainments and capabilities of the subject. The 
German art, a product of engravers in metal, is really goldsmith’s 
work, except in Albert Dürer's case. Thus it is not so suitable 
to numismatic designs. The portraits of the German coins and 
medals are sometimes even more characteristic than those of the 
Italian, and the groups often show great vigour; but both are less 
appropriate. They display also too great a profusion of detail, by 
which the effect of the boldness of the outlines is frequently lost ; 
yet they have much originality and vigour, and will reward an 
attentive study. Both these schools, but especially the Italian, 
afford the best foundation for a truly excellent modern medallie art. 
The finest coins and medals of Italy and Germany have an object 
similar to that which it is sought to fulfil in the English, and their 
nearness in time makes many details entirely appropriate. Thus, 
without blindly imitating them, modern artists may derive from 
them the greatest aid. 

There are some delicately beautiful Italian medals of the 16th 
century, too closely imitated from the Roman style. A vigorous 
realistic school, the only great one of modern times, arose in France 
before the close of the 16th century and lasted into the next. It 
was rendered illustrious by Dupré and the inferior but still power- 
ful Warin. From this age until the time of Napoleon there is 
nothing worthy of note. "The style of his medallists is the weak 
classical manner then in vogue, but yet is superior to what went 
before and what has followed. 

It is not intended here to enter in any detail into the various 
divisions of the subject already treated in its main outlines. The 
questions that would require consideration are of too eomplicated 
and technieal a nature to be illustrated within reasonable limits ; 
the prineipal matters of inquiry may, however, be indieated. 


The money of the Iberian Peninsula begins with the Visigothic Portu- 
series, which consists of gold pieces. The money of Portugal is gal. 
regal, and not of great interest except as affording indications of 
the wealth and commercial activity of the state in the early part 
of the 18th century. The coinage of Spain is almost without excep- Spain. 
tion regal, but a more curious elass than that of Portugal. The 


reverse of the most important coins. 

4, 5. With the classieal Renaissance we find ourselves in the 
cal Re- presence of modern ideas. The elaborate systems of coinage of the 
naiss- various states of Europe are soon to begin, and the prevalence of a 
ance, and general currency to become for the time impossible. Silver money 
modern. now gains new importance with the issue of the thaler or dollar in 


Of classi- 


Money of A word must be added on money of account. 
aecount. was the chief and practieally the sole coin, the solidus passed from 


Germany, in 1515. This great coin speedily became the chief Euro- 
pean piece in its metal, but as it was coined of various weights and 
varying purity it failed to acquire the general character of the 
denier. The style of this age isat first excellent. The medals gave 
the tone to the coinage. Art had wholly thrown off the rules of the 
age before and attained the faculty of portraiture and the power of 
simply representing objects of nature and art. Great masters now 
executed medals and even coins, but speedily this work beeame a 
mere matter of commerce, and by the beginning of the modern 
period it was fast falling into the poverty and barbarism in which 
it has ever sinee remained. The details of the numismatics of 
these two periods belong to the notices of the money of the several 


countries. 
While the denier 


use as a foreign piece into a money of account. The solidus was the 
German schilling (shilling), which contained usually 12 deniers. 
As there were 20 shillings to the pound of silver, we obtain the 
reckoning by £ s. d., libra, solidi, and denarii. The pound as a 
weight contained 12 ounces, and its two-thirds was the German 
mark of 8 ounces. 

It would be interesting, did space permit, to notice fully the art of 
this entire class, to examine its growth, and to trace its decline, 
but, as with that of Greek and Roman coins, we must mainly limit 
ourselves to the best period. "This is a space of about a hundred and 
fifty years, the age of the classical Renaissance, from the middle of 
the 15th century to the close of the 16th. The finest works are 
limited to the first half century of this period, from a little before 
1450 to abont 1500, in Italy, and for as long a time, beginning 
and ending somewhat later, in Germany. The artists were then 
greater than afterwards, and medal-making had not degenerated 
into a trade; but with the larger production of the period following 
the work was more mechanical, and so fell into the hands of inferior 
men. The medals of this first period may not unworthily be 
placed by the side of its sculpture and its painting. Not only have 
some of its medallists taken honourable places in a list where there 
was no room for ignoble names, but to design medals was not thought 
an unworthy occupation for the most famous artists. There are, as 
we should expect, two principal schools, the Italian and the German. 
The former attained a higher excellence, as possessing not merely 


coins of the early contemporary kingdoms, such as those of Aragon, 
and of Castile and Leon, are especially worthy of examination. We 
may mention as of a very peculiar character a large gold piece in 
the coinage of the latter state, called the Dobla de la Vanda, from 
its bearing the shield of the famous order of knighthood of the 
Vanda or Band. Of this there are examples assigned to John I. 
(1379-90) and John II. (1406-54). The money of the sole monarchy 
is less worthy of notice. The city of Bareelona is represented by 
coins bearing the names of various kings. The medals of Spain 
are not important. 

The coinage of France forms a large series. 
money of the Merovingian dynasty. This consists almost wholly 
of gold pieces, imitated from those of the late Roman and Byzan- 
tine rulers, as already mentioned, the commonest denomination 
being the tremissis, or third part of the sou d’or (solidus). The 
coins are rare, and bear either the names of a king and a city or of 
a moneyer and acity. They are barbarous in their art. Under the 
princes of the Carlovingian dynasty the principal coins are deniers, 
and after a time oboles also, gold money being extremely rare. 
They bear the name of the king and that of the city where they 
were struck, and have a more original character than the earlier 
pieces, although they are still barbarous. The money of the 
Capetian house begins with coins like those of the line preceding 
it. By degrees the coinage improves. In the 13th century gold 
pieces were issued. There are several denominations of these and 
of silver coins, but to some different names are applied for various 
types with the same weight, as the denier Parisis of Paris, and the 
denier Tournois of Tours, both of base metal. At the time of 
Philip VI. the coins are fine. The modern coinage may be con- 
sidered to begin under Henry II., whose portrait is of good work. 
During this period there is no very remarkable feature in the 
current money, except the ocewrrence in the 17th century of the 
pieces of the sort termed pied fort, which we must regard as a kind 
of pattern. The seignorial coins of France during the Middle Ages 
are important. The medals are far more interesting than the 
modern coins. Their interest begins in the age of the last Valois 
kings and Henry IV. ; there is a long and historically important 
series of Louis XIV., and another of a new artistic charaeter under 
the first republic and the reign of Napoleon I. Almost every great 
event, from the beginning of the power of that emperor until his 
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fall, is commemorated in this last series, unequalled in its class for 
completeness. The designs, notwithstanding their false classical 
style and that mannerism which appears to be essential to modern 
French art, are exeeuted with great care and skill. 

The English coinage begins with two uncertain classes, which, 
wherever struck, certainly formed the curreney of the country 
during the interval from the departure of the Romans, about 450 
A.D., until the issue of money with royal names by the Saxon 
kings, towards the end of the 8th century. One ofthese classes con- 
sists of imitations of the latest Roman copper money, and the other 
of the small silver pieces to which the name of sceattas is applied, 
having rude types whieh are sometimes of Roman origin, but some- 
times original, and occasionally with Runic inscriptions. The former 
were first issued and then the latter. The regular coinage begins no 
doubt under the so-called Heptarchy. There is money of the king- 
doms of Mercia, Kent, the East Angles, and Northumbria. The chief 
coins are silver pennies, but sceattas also occur; and of Northumbria 
there are stycas, which are pieces of a base metal in the composition 
of which copper is the largest ingredient. The most interesting 
coins of this group are those of Offa, king of Mercia ; these are silver 
pennies, remarkable for their quaint designs and their relatively 
careful execution. Of this period, but extending into the earlier 
part of that of the sole monarchs, there are coins issued by the 
archbishops of Canterbury and York. The money of the sole 
monarchs, whether Saxons or Danes, is strictly a continuation of 
that of the Heptarchy ; it consists almost wholly of silver pennies, 
which latterly were cut into halves and quarters to form halfpennies 
and farthings. Under the Normans and earlier Plantagenets the 
same coinage continues; but under Edward III. there is regular 
gold money, of which the chief piece is the noble of six shillings 
and eightpence ; and the silver groat now appears. The obverse 
type of the noble, representing the king in a ship, probably com- 
memorates Edward's vietory over the Freneh fleet off Sluys in 1340. 
At this time there is a visible improvement in the art of the coin- 
age, which moves with the succession of styles until the close of 
the Tudor age. Of Henry VIII. we have gold and silver coins of 
most existing denominations, as well as of earlier ones long since 
abandoned. ‘The finest piece is the sovereign, a large flat coin of 
gold, bearing on its obverse the figure of the king (whence its name) 
on his throne. The reign of Queen Elizabeth marks the transition 
from the Gothic to the modern style and the introduction of the 
new method of coining with the use of the mill. The coinage of 
Charles I. presents great varieties owing to the eivil war. The 
scareity of gold in the royal treasury during the troubles induced 
the king to coin twenty- and ten-shilling pieces of silver, in addition 
to the crowns and smaller denominations. One of the most remark- 
able of his pieces is a crown struck at Oxford. It bears on the 
obverse the king on horseback, with a representation of the town 
beneath the horse, and on the reverse the heads of the **Oxford 
Declaration." Of equal interest are the siege-pieces of many castles 
famous in the annals of those days. The coinage of the Common- 
wealth is of a plainness proper to the principles of those who sanc- 
tioned it. The great Protector, however, caused money to be 
designed of his own bearing his head. It is not certain that this 
was ever sent forth, and it is therefore put in the class of patterns. 
Simon, the chief of English medallists, designed the coins which 
are unequalled in the whole series for the vigour of the portrait (a 
worthy presentment of the head of Cromwell) and the beauty and 
fitness of every portion of the work. Henceforward there is a decline 
in the coinage, although skill is perceived in the portrait of William 
IIL, whose grand features could scarcely have failed to stimulate 
an artist to more than a common effort. Queen Anne's money is 
also worthy of note, on account of the attempt, on Dean Swift’s 
suggestion, to commemorate current history on the copper coinage, 
which led to the issue of the famous farthings. "These have been 
the eause of an extraordinary delusion, to the effect that a very 
small number (some say three) of these pieces were struek, and 
that their value is a thousand pounds each, instead of usually some 
shillings. In consequence many imitations have been forged, and 
such are constantly brought to collectors by unfortunate labourers 
and the like, who imagine that they possess the greatest numis- 
matie treasure in the world. After this there is little to remark, 
except the baseness of the art of the coins under the first three 
Georges, until the genius of Pistrueci gave a worthier form to the 
currency. Besides the regal coinage there is scarcely any baronial 
money, the elass being represented by a few pieces, generally struck 
by personages of the royal house, and all belonging to the period 
of the close of the Norman lineand the beginning of the Plantagenet. 

The English medals are far more interesting for their bearing on 
events than as works of art. The best are almost all by foreigners, 
but the fine pieces of the Simons form notable exceptions. The 
medals of the 'Tudors are good in style, and show some excellent 
portraits, in partieular those by Trezzo and Stephen of Holland. 
There is one of Mary Queen of Scots by Primavera, representing 
her in middle life, which is perhaps her most characteristic portrait. 
Elizabeth's are of historical importance, and the same is the case 
with the richer series of the Stuart period, often of fine style. These 
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include works by Warin, the Simons, and the Roettiers, besides the 
excellent coin engravers Briot and Rawlins. The most curious 
pieces are those popular issues relating to current events, such as 
the so-called ‘‘Popish plot." From this time there are no works 
deserving notice except military and naval medals, the historical 
interest of which makes some amends for their poverty of design 
and execution. The English tokens form a curious class. They 
are of two periods: the earlier, which are generally of copper, were 
issued at the middle of the 17th century and somewhat Hier ; the 
later, which are mainly of copper, were struck during the scarcity 
of the royal coinage in this metal at the end of the last century, 
and during the earlier years of the present century. Both were 
chiefly coined by tradesmen, and bear their names. The colonial 
money of England was until lately unimportant, but now it is not 
unworthy of the wealth and activity of the dependencies. The 
money struck by the English kings for their French dominions forms 
a peculiar class, mainly French in its character, termed the Anglo- 
Gallic. This may be used to fill some gaps in the regal series of 
England ; for instance, it supplies us with money of Richard I., of 
whom no English coins bearing his name are known. 


'The eoinage of Scotland is allied to that of England, although Scot- 
generally ruder ; but it seems to have been more influenced in the land. 


early period from England, and towards its close from France. 
The oldest pieces are silver pennies or sterlings, resembling the 
contemporary English money, of the beginning of the 12th eentury. 
In the 15th and 16th centuries there is an important coinage, both 
in gold and silver, not the least interesting pieces being those of 
Queen Mary, many of which bear her portrait. The inditferent 
execution of the coins of this period is traceable to the disturbed 
state of the kingdom. 


The money of Ireland is more scanty and of less importance than Ireland. 


that of Scotland. The pieces most worthy of notice are the silver 
pennies of the early Danish kings. Of later times there is little 
that is interesting, except the forced currency of James II. during 
his attempt to maintain himself in the salad 

Belgium occupies the next place in onr arrangement. 


It closely resembles the money of France and Germany. The series 
of Holland is similar in eharacter until the period of the revolt of 
the provinces. The medals are highly interesting, more especially 
those which were struck by the Protestants in commemoration of 
current events, Most of these are of silver, but a few are in gold. 
There is also a remarkable series of bronze medallets or jettons, 
whieh form a continuous commentary on history during the 16th 
and early part of the 17th centuries. Both are interesting, as largely 
illustrating not only local events but also those of the chief Euro- 
pean states. Such are the pieces recording the raising of the siege 
of Leyden, likened to the destruction of Sennacherib's army, the 
assassination of, William the Silent, and the discomfiture of the 
Armada, affording striking indications of the zeal, the piety, and 
the confidence in the right which built up the great political struc- 
ture of the Dutch republic. After this time the medals lose much 
of their interest. 


The money of Switzerland illustrates the varying fortunes of Switzer- 
this central state, and the gradual growth of the stronghold of land. 


European freedom. — First we have the gold moncy of the Frankish 
kings, among whose mints Basel, Lausanne, St Maurice, Sitten 
(Sion), and Zurich already appear. Thesilver deniers, whieh Charle- 
magne made the coinage of the empire, are issued by fewer mints ; 
the dukes of Swabia struck coins in Switzerland, and the empire 
granted during the 10th and to the 13th century the right of coinage 
to various ecclesiastical foundations, bishoprics, and abbeys. Bern 
and Zofingen were allowed mints by the emperor Frederick II., and 
the civic coinage of Switzerland then began in the period of the 
bracteates. Other towns’ gained the same right, as well as the 
counts of Kybnrg, Hapsburg, &c. The 14th century witnessed the 
rise of the Swiss confederation, and by degrees the cantons struck 
their own money. These, together with the coins of some few sces 
and abbacies, form the bulk of Swiss money of the medieval and 
modern periods. The separate eantonal coinage, interrupted by 
the French occupation, was finally suppressed in 1848, when a uni- 
form currency was adopted by the whole republic. The monetary 
systems of the cantonal and ecclesiastical mints were extremely com- 
plicated. This was partly due to the variety of coins, partly to 
the debasement practised by the ecclesiastical mints. Geneva had 
a peculiar system of her own. 

The most interesting coinages are those of Basel (the see, can- 
ton, and city), Bern, a large series, the see of Chur, the abbey of 
St Gallen, the great issue of Geneva (the bishopric, the city, and 
the canton), the see of Lausanne, Lucerne, the Forest Cantons, the 
bishoprie of Sitten, and the long eurrency of Zurich. Some of the 
earlier large coins of the Middle Ages, particularly thalers, are 
interesting for their bold work and their sacred and heraldic sub- 
jects. Throughout the Swiss serics we are awakened to a higher 
than archeological sentiment by the traditions and records of two 
great periods, the age when the Irish missionaries planted the 


Its coin- Belgium 
age comprises many pieces struck by foreign rulers, and has little and 
of an independent character in either the regal or the seignorial class. Holland. 


Modern 


ITALY. 


faith in the wild valleys of the Alps, and the days when the 
cantons fought for freedom and smote their powerful oppressors on 
every side, The medals of Switzerland are mostly of modern times, 
and lack beauty and historical value. 

Italy, with Sicily, has peculiarfeatures. Here the barbaric coinages 


Italy and were mixed with the Byzantine issues which marked the recovery 


Sicily. 


of the Eastern empire, and left a lasting influence in the north at 
Venice, and in the south at Beneventum. Later the Arab conquest 
left its mark in the curious Oriental coinages of the Normans of 
Sicily and the emperor Frederick II., mixed after his fashion with 
Latin coinage. The earliest money is that of the barbarians, Ostro- 
goths and Lombards, and local Byzantine issues in Sicily. This 
is followed by the deniers of Charlemagne and his successors, ut 
planted by the gold currencies of the Normans and Frederick II. 
The age of the free cities is marked by the great coinages of Florence, 
Venice, and Genoa, while the Angevin and Aragonese princes coined 
in the south, and the popes began to issue a regular currency of 
their own at Rome. The Italian princes of the next period coined 
in Savoy, and at Florence, Modena, Mantua, and other cities, while 
Rome and the foreign rulers of the south continued their mintages, 
Venice and Genoa of the republics alone surviving. The Italian 
monetary systems have already been touched on in the introductory 
notice. For art the series is invaluable. First in Italy the revival 
influenced the coins, and in them every step of advance found its 
record. The Italian medals are without rivals in the works of 
modern times, 

Following the geographical order which is best suited to the 
Italian coinage, we first notice the money of Savoy, which is in- 
ferior in art to that of the rest of the country. It begins in early 
times, and merges in the class of the Sardinian kingdom, which 
becomes the kingdom of Italy. Genoa is the first of the great re- 
publics. She struck gold money from the time of the general 
origin of civic coinage in that metal; these are ducats and their 
divisions, and after a time their multiples also. In the 17th cen- 
tury there are very large silver pieces. In the money of Mantua 
there first occur really fine coins of Gianfrancesco III. (1484-1519) 
and Vincenzo II. (1626-1627), these last splendid examples of the 
late Renaissance, in large pieces of gold and silver; the portrait is 
fine, and the hound on the reverse a powerful design. The vicissi- 
tudes of the story of Milan find their record in no less than nine 
groups of money—Carlovingian deniers, money of the republic, 
then imperial again, next of the Visconti family, succeeded by 
that of the Sforza line, next of Louis XII. of France, of the re- 
stored Sforza, of Charles V. by Spauish right and his successors 
of Spain, and lastly of Austria. "There are extremely fine coins of 
the 15th century, showing great beauty in their portraits. The 
money of Florence is disappointing in its art. The Athens of the 
Middle Ages had the same reason as her prototype to preserve 
as faithfully as might be the types and aspect of her most famous 
coin, the gold florin, and thus those who expect to see in this series 
the story of Italian art will be much disappointed. The silver florin 
was first struck in 1181. It is heavier than the denier, weighing 
about 27 grains, and bears the lily of Florence and the bust of St 
John the Baptist. These are thenceforward the leading types, the 
flower never changing, but the representation of the saint being 
varied. On the gold florin the Daptist is represented standing, 
while in the contemporary silver florins he is seated. In the 14th 
century the arms of a moneyer appear in the field, two such officers 
having had the right of striking yearly, each for six months. The 
coins of the duchy from 1532, in spite of their new types, are not a 
fine series ; the best are those of Alessandro, designed by Cellini. 

Venice as a mint even surpasses Florence in conservatism, and, 
theearly style being distinctly Byzantine, thisis the more striking in 
a great artistic city. We find Venice as an imperial mint issuing 
Carlovingian deniers, but the doges begin to coin, placing their own 
names on their currency, in the 12th century. The most famous 
silver coin, the matapane, was first struck in the brilliant time of 
Enrico Dandolo (1192-1205). This coin is a grossus weighing about 
33 grains, with on the obverse St Mark giving the standard or 
gonfalon to the doge, both figures standing, and on the reverse 
the seated fignre of the Saviour. "The famous Venetian zecchino or 
sequin, the rival of the florin of Florence, appears to have been first 
issned under Giovanni Dandolo (1280-1289). On the obverse St 
Mark gives the gonfalon to the knecling doge, and on the reverse 
is a standing fignre of the Saviour within an oval nimbus. The 
matapane slightly changes after the second third of the 14th century, 
and at its close becomes a new coin, the grossetto. Niccolo Trono 
(1471-1473) introduces his portrait on most of his coins, but this 
custom is not continued. By the latest part of the 15th century 
large silver coins appear. The archaic style changes in the begin- 
ning of the 16th century, but there is no later movement. The 
large silver pieces increase in size, and large gold is also struck ; 
the last doge, Ludovico Manin (1788-1797), issued the 100-sequin 
piece in gold, a monstrous coin, worth over £40. The doges of 
Venice issued a peculiar silver token or medallet, the osella, five of 
which they annually presented to every member of the Great 
Council. Antonio Grimani instituted this custom in 1521, and it 
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lasted to the end of the republic. Two dogaressas struck similar 
medallets. Their types are usually allegorical ; some are comme- 
morative. As a class they resemble the Dutch copper jettons, but 
are less historical and hence less interesting. i 

The series of the coins of Rome is rather of historical than of artistic 
merit. The popes begin to strike money with Adrian I. (772-794 
A.D. ), whose deniers are in a Byzantino-Lombard style that charac- 
terizes the coinage of Beneventum. Before the papal coinage closes 
the senate asserts the right toa mint. We then see on the silver the 
styleof thesenate and Roman people, and ROMA CAPUT MUNDI. 
Some coins have the figures of St Paul and St Peter, others Rome 
seated and alion. Charles of Anjou, king of Sicily, strikes as a 
senator. The gold ducat of about 1300 imitates the types of the 
Venetian sequin. St Peter here gives the gonfalon to à kneeling 
senator. The arms ofthe moneying senator next appear in the field. 
There are small copper pieces of the famous tribune Rienzi. The 
papal coinage is resumed at Avignon ; and Urban V., on his return 
to Rome, takes the sole right of the mint. The subsequent coins, 
though they have an interest from their bearing on the history of 
art, are disappointing in style. There is indeed a silver coin of 
Julius IT. struck at Bologna and attributed to Francia, with a very 
fine portrait. We have beautiful gold coins of Giovanni Benti- 
voglio, lord of Bologna, who employed Francia at his mint, and 
we know that the artist remained at his post after Julius II. had 
taken the city. There are also pieces of Clement VII. by Cellini, 
vigorous in design but careless in execution. The papal portraits 
are highly characteristic and interesting. It is, however, in the 
fine series of papal medals that we find a worthier artistic record. 

The coinage of Sicily, afterwards that of the Two Sicilies, or 
Naples and Sicily, begins with the Normans. Theirs is a curiously 
mixed series. The gold money is almost wholly Arabic, thongh 
Roger II. struck the Latin ducat, the earliest of its class ; the silver 
is Arabie, except the great Latin scyphati of Roger II. with Roger 
ITI. ; the copper is both Latin and Arabic. The gold series of the 
emperor Frederick II. shows the first sentiment of reviving classi- 
cal art, its work being far in advance of the age. These are Latin 
coins ; he also struck small Arabie pieces in gold. Under Conrad, 
Conradin, and Manfred there is an insignificant coinage, copper 
only, but with Charles of Anjou (1266-1285) the gold money in 
purely medieval style is very beautiful, quite equal to that of his 
brother St Louis of France. After this time there is & great issue 
of gigliati, silver coins with for reverse a cross fleurdelisée cantoned 
with fleurs-de-lis. "These coins acquired a great reputation in the 
Levant, and were even struck by the emirs of Asia Minor. With 
Alphonso, the founder of the Aragonese line, we note the old style 
of the coins, which are in singular contrast to his fine mcdals. Good 
portraiture begins on the money of Ferdinand L, his successor. 
The later coinage is interesting only for its illustration of the vary- 
ing fortunes of the Two Sicilies. There is a curious early gold 
coinage of the Lombard dukes of Beneventum, which follows the 
Byzantine type. 


Italian medals are next in merit to the works of the Greek die- Italian 
Thcir true beginning and highest excellence are under medals. 


engravers. 
Vittore Pisano, the Veronese painter, who worked from 1439 to 
1449. "They are of two classes, the finer and more original, struck 
in the 15th century, and the more classical of the 16th, after which 
the style declines rapidly. In spite of classical influence, the earlier 
medals are independent works, marked by simple vigorous truth- 
fulness. The designs are skilful and the portraits strongly charac- 
teristic, but deficient in beauty. As the art became popular tle 
execution of medals passed into the hands of inferior artists, and by 
degrees striking became usual for the smaller pieces ; at the same 
time, a slavish imitation of the classical style weakencd or destroyed 
originality and stamped the works with the feebleness of copies. 
Yet the delicacy of design and technical skill of these later medals 
often give them an undeniable charm. The great medallists of the 
first age are Pisano, Matteo de’ Pasti, Enzola, Boldu, Sperandio, 
Gentile Bellini, Bertoldi, Gambello, Filippino Lippi, and Francesco 
Francia, who in style belongs to the next age, in which must be 
mentioned Pomedello, Benvenuto Cellini, Leone Leoni, Giovanni 
Cavino “the Paduan,” Pastorino of Siena, Giacomo da Trezzo, and 
Pietro Paolo Galeotto, called Romano. Among the most important 
works are all the medals of Pisano, particularly those of Alphonso 
the Magnanimons, with the reverses of the boar-hunt and the uu 
and lesser birds of prey, those of Sigismondo di Malatesta, his 
brother surnamed Novello, Lionelle d'Este, John VIII. (Paleologus), 
Nicolo Piccinino, Inigo d'Avalos (marquis of Pescara), Gianfrancesco 
di Gonzaga (marquis of Mantua), Ludovico II. of the same family, 
the great humanist Vittorino da Feltre, and of the artist himself, 
a portrait eminently witnessing his fidelity to nature. He is great 
in portraiture, great in composition and design, and marvellously 
skilful in depicting animals. Pisano alone represents the moral 
qualities of his subject in their highest expression and even capa- 
bility. That he has high ideal power is seen at once if we compare 
with his portrait Pasti’s inferior though powerful head of Sigis- 
mondo di Malatesta. Tasti’s medal of Isotta, wife of Sigismondo, 
is also noteworthy ; likewise Gentile Bellini’s head of Mehemet 
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II., the conqueror of Constantinople, —interesting works, lacking 
Pisano's technical skill. In the later age Cavino executed a 
wonderful series of imitations of Roman sestertii, which have been 
frequently mistaken for originals. In art these Italian works fre- 
quently surpass the originals in spite of a degree of weakness in- 
separable from copies. A comparison of the Italian with the Roman 
pieces is thus most instructive. The works of Pastorino of Siena 
are especially charming. Historically the Italian medals supply 
the defects of the coinages of Florence and Rome, and in a less 
degree of Venice. The papal series is invaluable as a continuous 
chronicle of art. 

The money of Germany is like that of Italy far too various for it 
to be possible here to do more than sketch some of its main features. 
The metrological systems are Merovingian, Carlovingian, that of 
the bracteates, and those of the later medieval and modern issues 
in a complicated form. There are several classes, the coinages of 
the emperors, the electors, the smaller lords, the religious houses, 
and the free towns. The art is behind that of Italy in time, and 
on the whole far inferior to it in merit. Some of the later medieval 
examples are of good style, and the Renaissance is ushered in by some 
beautiful pieces. Yet other coins of this very time are surprisingly 
barbarous, and there is an immediate decline in the better works. 
The imperial money, even when limited to what is strictly German 
by the exclusion of the issues of the French and Italian mints, 
forms a large series. It begins with the deniers of Charlemagne ; 
and, except the solidus of Louis I., for a long time there is no gold. 
The true bracteates begin under Frederick I. ; the money of Frederick 
II. is chiefly of Sicily and Italy, and his gold Sieilian coins do not 
belong to the German series. Under the house of Austria there 
are fine dollars of Maximilian I., and a splendid double dollar on 
which the emperor appearsasa horseman. It is after this time that 
art declines. Passing in review the currencies of the chief states, we 
are arrested by the historical dollars of Louis I., king of Bavaria, 
which have the merit of an excellent purpose. ‘The series of 
Brandenburg, ultimately merging in that of Prussia, is not note- 
worthy but for some fine early medals. Brunswick shows the ex- 
ceptional great mining-thalers, generally spread coins, inultiples of 
the dollar 14, 2, 3, 4, 5, 8, and 10. Cologne has a representative 
series, Striking under the Merovingian kings and the Carlovingian 
emperors, it continued an imperial mint until the reign of Otho IV. 
(1198-1218). The archbishops began to coin under Bruno (953-965), 
and only ceased in 1801. The city had also the right of coinage 
after the emperors ceased to exercise it, but her moncy is unim- 
portant. The wealthy mart of Hamburg is chiefly remarkable for 
the great gold pieces of the 16th and 17th centuries, of the weight 
of 24, 5, and 10 ducats, with the types of the city and the fleet and 
allegorical subjects. The city of Magdeburg shows a variety of 
bracteates. Mainz has the same features as Cologne, Merovingian 
and Carlovingian money, the imperial mint going on to the reign 
of Sigismund, who granted the city the right of coinage in 1420, 
so that a few civic coins were issued before the privilege was sur- 
rendered to the archbishops iu 1162. The archbishops have a 
series of coins from 1021 to 1813. These comprise remarkable large 
bracteates of the 12th century, with curious eeclesiastieal types, 
combining figures of saints and prelates with architectura] detail. 
Of Nuremberg there is a long gold series, but the artistic fame of 
the city is not supported by her coinage. The electors palatine 
have a series in which we note the florin of Rupert IV. (1356-1390), 
followed by ducats. The money of the archbishops of Salzburg 
comprises some early pieces, but ranges mostly from the end of 
the 15th century, and is strong in gold. The Saxon lines are well 
represented. They begin with large bracteates of the 12th or 
18th eentury, but the most interesting coins are of the age of the 
Reformation, bad in style and exeeution, but bearing characteristie 
portraits. The grandmasters of the Teutonic Order struck money 
second in importance to that of the knights of St John issued at 
Rhodes and Malta. The arehbishops of Treves coined similar issues 
to those of their brethren of Cologne and Mainz to the year 1803. 

The German medals stand in importance next to those of Italy. 
They have this distinctive peculiarity of origin, that their first 
artists, instead of being, as in Italy, painters or sculptors, were gold- 
smiths, the craftsmen of Nuremberg and Augsburg. Consequently 
minute work and love of chasing make them technically inferior as 
medals to the Italian works, though these qualities are balaneed 
by great vigour and truthfulness. Later in origin than the rival 
sehool, the German dates from the early part of the 16th century. 
Albert Dürer is the greatest medallist, and his medals are silly 
superior to those of a mere worker in metal Heinrich Reitz is 
nextin merit. The portrait of Albert Dürer's father by the artist, 
and a female bust in very low relicf, are of high excellence. For 
historical interest the heads of Luther, Erasmus, Charles V., Maxi- 
milian and Mary of Burgundy are very noteworthy. The subject 
of German medals has not yet been sufficiently studied. 

The coins of the Seandinavian states, Norway, Denmark, and 
Sweden, are almost wholly regal, there being few ecclesiastical 
and civic pieces. The origin of the types is clearly English and 
due to the Danish conquest of England. The Norwegian series 
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begins with the pennies of Harold Hardrada, slain at Stamford 
Bridge ; there are next bracteates, and then eoins of the Danish 
kings. The money of Denmark begins with pennies of Cnut (Canute), 
which are like his English mintage ; so also are those of Hardi- 
canute, but Magnus and Svend Estridsen have some very Byzantine 
obverse types, which is curious in connexion with the relations 
of the Norsemen to the Byzantine emperors. Later coins are of 
German types and barbarous work. A good medieval style begins 
with Erik of Pomerania. Later coins are not remarkable. Sweden 
has very few early coins, their denominations being the penny and 
the bracteate. There are good medieval coins of Albert of Meeklen- 
burg (1863-1387). The money of Gustavus Adolphus is historically 
interesting. Under Charles XII. there is highly curious money of 
necessity. The daler is struck as a small copper coin, sometimes 
plated. The types include the Roman divinities. At the same 
time and later there was a large issue of enormous plates of copper, 
stamped with their full value in silver money as a countermark. 
The Russian coinage begins in the 15th century. 


though the silver is at first of the old barbarous type. 
introduced a platinum coinage of about two-fifths the value of gold. 
The series of Poland begins in the 11th century with bracteates. 
There is a regular coinage from Uladislaus Jagello (1382-1434). 
The town of Dantzie, while part of the kingdom, is remarkable for 
the issue of large gold pieces with the kings’ portraits and civic 
reverses, the most important being of the 16th and 17th centuries. 
Hungary has its own coinage from Stephen I. (1000-1038). Under 
Charles Robert of Anjou (1308-1342) the florin is introduced, and 
appears also with the type varied as a ducat. The money of the 
illustrious John Hunyady as regent is of high interest. The abund- 
anee of gold about this time and onwards shows the metallic wealth 
of the land. The Hungarian money of the house of Austria presents 
no noteworthy features. The coinage of the Transylvanian princes 
of the 16th and 17th centuries is chiefly of ducats, witnessing, like 
the Hungarian, to the wealth of the soil. There are early coins of 
the patriarchate of Aquileia and of the kingdom of Servia, now 
revived after four centuries and a half of subjugation, whence the 
only interest of the modern money as well as of that of Roumania 
and Greece. 


There is a most interesting class of coins struek during the Crusa- 
Middle Ages within the limits of the present Turkish empire, ders. 


the money of the Crusaders and other Latin princes of the Kast. 
The multitude of states thus designated have been classed by 
Schlumberger, the authority on the subject, in the following order, 
the chief divisions of which are here given :—first group, princi- 
pee of Syria and Palestine, counts of Edessa, princes of Antioch, 
<ings of Jerusalem, counts of Tripoli, fiefs of Jerusalem, crusaders 
who struck imitations of Arab coins, kings of Cyprus, lords of 
Rhodes, grandmasters of the order of St John at Rhodes, to which 
may be added the later grandmasters at Malta; second group, 
Latin emperors of Constantinople, Frankish prinees and lords of 
Greece and the Archipelago whose power was due to the crusade 
of 1204, such as the princes of Achaia, the dukes of Athens, 
Neapolitan kings who struck money for their Eastern possessions, 
Latin lords of the Archipelago, the Genoese at Chios, the Gattilusi 
at Mytilene, the Genoese colonies, the Venetian colonies, the Turko- 
man emirs of western Asia Minor who struck Latin coins. The 
most important currencies are the copper of the counts of Edessa, 
the billon and copper of the princes of Antioch and the kings of 
Jerusalem, the silver and copper of the counts of Tripoli, and the 
gold imitations of Arab dinars, the currency in that metal of the 
crusaders of Palestine. These Bisantit Sarracenati, or Saracen 
bezants, are at first imitations of Fatimite dinars, known to have 
been struck by Venetian moneyers at Acre, and probably at Tyre 
and Tripoli also. After these coins had been current for nearly a 
century and a half they were forbidden on aceount of their Moham- 
medan aspect by Pope Innoeent IV. The Venetians then issued 
gold and silver coins with the same aspect but with Christian in- 
seriptions. "The kings of Cyprus issued a really good coinage in 
the three metals and in billon. The last money of the kingdom is 
the fixed currency of the gallant Bragadin during the war which 
lost the island to the republic. The coinage of the order of St John 
begins on the conquest of the island of Rhodes and the suppression 
of the Templars; the earliest coins known are of Foulques de 
Villaret, the first grandmaster at Rhodes in the earliest years of the 
14th century, and the last of the Rhodian series are of Villicrs de 
l'Isle-Adam, the gallant defender of the island who was forced to 
capitulate to the Turks and sail fora new home in 1523. The coin- 
age is of fine gold, silver, billon, and copper. On the establishment 
of the order at Malta in 1530 it is resumed there till the capture of 
the island by the French at the elose of last century ; it has little 
interest except as showing the wealth of the order. The other 
currencies of the crusaders, notwithstanding their great historical 
interest, are far less remarkable numismatically. 


Of the money of America little need be said here. Neither the Amerie! 


coinages of the Spanish and Portuguese dependencies, and of the 


It consists of Russia 
very curious little silver pieces struck under Byzantine influence. Poland, 
Gold is common in the reign of Peter the Great and of fair style, and 
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states which succeeded them, nor those of the English colonies and 
of the United States, present much that is worthy of note. In 
style they all resemble those of the parent countries, but, originating 
in the decline of art, they are inferior in style and work. They 
are most remarkable in the sonth for the abundance of gold and 
silver. The chief coin is the dollar. Some coins are of historical 
interest, and there are a few rarities, such as the colonial money of 
Lord Baltimore struck for Maryland, the pine-tree coins of Massa- 
chusetts, and the hog-money of Bermuda. 


IV.—ORIENTAL Coins. 


Oriental coins may be best classed as ancient Persian, Arab, 
modern Persian and Afghan, Indian, and Chinese, and other issues 
of the far East. The first place is held by the money of the old 
Persian empire, the Parthians, and the Sasanians. The conquests 
of the Arabs introduce a new currency, carried on by the Moslem 
inheritors of their empire. The modern Persian and Afghan money, 
though of Arab origin, is distinguished by the use of the Persian 
language with Arabic. The Indian currencies, though Greek, 
Sanskrit, Arab, and Persian in their inscriptions, must be grouped 
together on account of their mutual dependence. They rise with 
the Bactrian kings, whose Greek types are gradually debased by 
the Indo-Scythians and Guptas ; these are followed by a group of 
currencies with Sanskrit legends ; next follow the money of Arab 
conquerors and the great series of the Pathans of Delhi and sub- 
sidiary dynasties, with Arabic inscriptions; the main series is con- 
tinued in the currency of the Moguls, who largely use Persian, and 
the last series is closed by local currencies mainly with Sanskrit or 
Arabic legends, The Chinese coinages form the source and centre 
of the group of the far East, which, however, includes certain ex- 
ceptional issues. The order throughout is historical, each empire 
or kingdom being followed by the smaller states into which it broke 
up, and then by the larger ones which were formed by the union 
of these fragments. 

The Persian coinage was originated by Darius I. (Hystaspis) about 
the time that he organized the empire in satrapies (516 B.c.). The 
regular taxation thus introduced made a uniform coinage necessary. 
Avoiding the complex gold system of Cresus, which was intended 
to accommodate the Greek cities in commercial relation with Lydia, 
Darius chose two weights, the gold stater of Croesus of 126 grains 
and the silver drachm of 84. He raised the weight of both, the 
gold to about 130 grains and the silver to 86. Thus one gold piece 
was equal to twenty silver. The gold coin was called the daric, 
the silver the siglus. The metal was very pure, especially that of 
the daric. Thus not only were the Lydian gold and silver coins of 
inferior weight thrown out of circulation, but the Persian gold, from 
its purity, became dominant, and was the chief gold currency of the 
ancient world so long as the empire lasted. The issuing of gold 
was a royal prerogative. Silver money was coined not only by 
the king but in the provinces by satraps, who used local types, and 
by tributary states. The following classes must be distinguished : 
(1) regal, (2) provincial with regal types, (3) satrapal, (4) of tribu- 
tary states. The art of Persian coins varies according to the locality, 
from the beautiful work of the west coast of Asia Minor to the more 
formal style of Cilicia and the thoroughly hieratic stiffness of 
Pheenicia and Persia. 

The regal coinage is of darics and double daries in gold and of 
sigli in silver. The obverse type is the king as an archer, the 
reverse an irregular oblong incuse. The darics show differences of 
style, and must extend through the whole period of the empire. 
The sigli no doubt run parallel with them. Both these denomina- 
tions are uninseribed. The double darics are of late style, and 
nearly all bear either Greek letters or monograms or symbols, some- 
times both. They are undoubtedly of the last age of the empire or 
subsequent to its fall. 

The provincial coins with regal types appear to be mostly 
Pheenician ; the most important classes have been already noticed. 
But they also occur beyond this territory, as at Mallus in Cilicia, 
where the Persian regal archer is combined with the reverse of 
Heracles strangling the Nemean lion, with the inscription MAA. 

The satrapal coinage is very important and interesting. It 
belongs mainly to Cilicia. The most remarkable series is that with 
a bearded head wearing a tiara, with various reverses, certainly 
struck at Colophon, Cyzicus, and Lampsacus, and in one instance 
bearing the name of the satrap Pharnabazus, but usually the word 
“king” in Greek. The coin of Colophon shows asplendid portrait, 
one of the finest instances of Ionian work. It has been held to 
represent Artaxerxes II. (Mnemon), but has been lately assigned to 
Pharnabazus on the ground that the head-dress is not the proper 
regal kidaris. This isan objection, yet it seems inconceivable that 
the king of Persia would have countenanced the issue of the portrait 
of a satrap at a time when no Greek dynast dared to place his head 
on his own coinage. Of other satrapal issnes those of Dataines, of 
Tiribazus, and Cilician issues, struck at Tarsus, are specially note- 
worthy. Their inscriptions are Aramaic. 

The coinages of the tributary states have been in part noticed in 
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their geographical order; it is difficult to separate them from the 
provincial issues with regal types. 


The conquest of Alexander did not wholly destroy the independ- Par- 
ence of Persia. Within less than a century the warlike Parthians, thians. 


once subjects of Persia, revolted (249-8 p.c.) against the Seleucids 
and formed a kingdom which speedily became an empire, ultimately 
the one successful rival of Rome. Their money is Greek in standard 
and inscriptions, as well as in the origin of types. The coins are 
silver, following the Attic weight, the chief piece being the drachm, 
though the tetradrachm is not infrequent; there are also bronze 
coins, but none in gold are known. The drachm has the head 
of the king on the obverse, diademed or with a regal head-dress, 
and on the reverse the founder Arsaces seated, holding a strung 
bow, the later tetradrachms varying this uniformity. Every kind 
is styled Arsaces, to which many of the later sovereigns add their 
proper names. The inscriptions are usually long, reaching a climax 
in such as BAZLAEQOX BAZIAEON APZAKOY METAAOY 
AIKAIOY EIIISANOYZ OEOY EYIIATOPOX 9$IAEAAH- 
NOÈ ofthe 11th Arsacid, Mithradates III., where we see the double 
influence of Persian and Selencid styles and the desire to conciliate 
the Greek cities. Very noticeable are the coins which bear the 
portraits of Phraataces (14th king) and his mother, the Italian 
slave Musa, with the title queen (QHAZ OYPANIAZ MOYZHX 
BAXZXIAIZZH2) 


The Persian line of the Sasanians arose about 220 a.p., and Sasan- 
wrested the empire from the Parthians in 226-7, under the leadership ians. 


of Ardashir or Artaxerxes. This dynasty issued a national and thus 
Oriental coinage in gold and silver. The denominations follow 
the Roman system, and there are but two coins, equivalent to the 
aureus or solidus and the denarius. The obverse has the king's 
bust, usually wearing a very large and elaborate head-dress, varied 
with each sovereign, and on the reverse the sacred fire-altar, ordi- 
narily flanked by the king and a priest. The attachment which 
Ardashir, the founder, bore to Zoroastrianism established this 
national reverse type, which endured through the four hundred 
years of the sovereignty of his line. The inscriptions are Pahlavi. 

The Arab coinage forms the most important Oriental group. 


geographical extension was coined from Morocco to the borders of 
China, When the Arabs made their great conquests money be- 
came a necessity. They first adopted in the East imitations of the 
current Persian silver pieces of the last Sasanians, but in Syria 
and Palestine of the Byzantine copper, in Africa of the gold of the 
same currency. Of these early coins the Sasanian imitations are 
very curious with Pahlavi inscriptions and shorter ones in Arabic 
(Cufie) The regular coinage with purely Moslem inscriptions 
begins with the issue of a silver coin at Basrah, in 40 A.n., by 
the caliph ‘AH; after subsequent efforts thus to replace the 
Sasanian currency, the orthodox mintage was finally established, 
in 76 A.u., by ‘Abd al-Melik. The names of the denominations and 
the weight of that of gold are plainly indicative of Byzantine 
influence. There were three coins. The dinar of gold took its 
name from the aureus or denarius aureus, of which the solidus must 
have been held to be the representative, for the weight of the Arab 
coin, 66 grains and a fraction, is clearly derived from the Byzantine 
gold piece. The dirhem of silver is in name a revival of the Greek 
drachm ; it weighs at most 45 grains and a fraction. The copper 
piece is the fels, taking its name from the follis of the Greek empire. 
Commercially the gold easily exchanged, and the silver soon passed 
as the double of the Carlovingian denier. For long these were the 
only coins issued, except, and this but rarely, half and quarter 
dinars. There are properly no types. There was indeed an attempt 
in the early Byzantino-Arab money to represent the ae and in 
the course of ages we shall observe some deviations from the general 
practice of Islam, particularly in the coinage of the atabegs and in 
Mohammedan coinages not of the Arab group, the modern Persian 
and that of the Moguls of Delhi. The inscriptions are uniformly 
religious, save in some Tatar coinages and that of the Turks. In 
general the coins are for the first five centuries of their issue remark- 
ably uniform in fabric and general appearance. They are always flat 
and generally thin. The whole of both sides of the coins is occu- 
pied by inscriptions in the formal Cufie character, usually arranged 
horizontally in the area and in a single or double band around. 
Towards the fall of the caliphate a new type of coin begins, mainly 
differing in the greater size of the pieces. There are new multiples 
of the dínár and ultimately of the dirhem, and the silver pieces 
frequently have their inseriptions within and around a square, à 
form also used for gold. The Cufic character becoines highly 
ornamental, and speedily gives way to the flexuous naskhi of 
modern writing. The inscriptions are religious, with the addition 
of the year by the era of the Flight, the month sometimes being 
added, aud the mint oceurs uniformly on silver and copper, but 
does not appear on the gold until after the fall of the Omayyad 
dynasty. Subsequently the official name of the caliph occurs. The 
religious part of the inscriptions is various, the most usual formule 
being the profession of the Moslem faith : ** There is no deity but 
God ; Mohammed is the apostle of God,” to which the Shrites or 
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followers of ‘Ali in Persia and Africa add '"*'Ali is the friend of 
God." The Moorish coins give long formule and religious citations 
and ejaculations, and they, like the money of the Pathans of Delhi 
of the Indian class, have occasionally admonitions urging or suggest- 
ing the purer use of wealth. As Arab and other dynasties arose 
from the dismemberment of the caliphate, the names of kings occur, 
but for centuries they continued to respect the authority of their 
religious chief by coining in his name, even in the case of the 
SY 'Abbásids of Egypt, adding their own names even when 
at war with the caliph, as though they were mere provincial 
governors. After the fall of the caliphate some new denominations 
came in, chiefly of heavier weight than the dirhem and dinar, but 
the influence of the commercial states of Italy made the later 
Egyptian Mamelukes, the Turks, and the later Moors adopt the gold 
sequin. In more modern times the dollar found its way into the 
Moslem coinage of the states bordering on the Mediterranean. It 
can be readily seen that Arab coins have no art in the same sense 
as those of the Greeks, The beautiful inscriptions aud the arabesque 
devices of the pieces of the close of the Middle Ages have, however, 
a distinct artistic merit. ; 

The Omayyad coins owe their only historical value to the evidence 
which the silver affords of the extent of the empire at different times. 
The first separation of that empire dates from the overthrow of this 
dynasty by the 'Abbásids, speedily followed by the formation of the 
rival Omayyad caliphate of the West with its capital at Cordova. 
The ‘Abbasid money has the same interest as that which it suc- 
ceeded, but its information is fuller. Towards the fall of the line 
it becomes very handsome in the great coins, which are multiples 
of the dinar. The Spanish Omayyads struck silver almost exclu- 
sively. "Their rise was followed by that of various lesser lines—the 
Edrisids (Æ) and Aghlabids (X chiefly) in western Africa, the Bent 
Talin (X), and, after a short interval, the Ikhshidids (A), both 
of ''urkish origin, in Egypt. Meanwhile a new caliphate arose in 
western Africa which subdued Egypt, the Fátimite of the line of 
‘Ali, and for a while the allegiance of the Moslems was divided 
between three rival lines, the Omayyads of Spain, the Fátimites of 
Africa, and the ‘Abbasids of Baghdad. The Fátimites introduced a 
new type of dinar, with the inscriptions in concentric circles, and 
struck Kittle but gold. In the interim the Persians, who had long 
exercised a growing influence at the court of Baghdad, revived 
their power in a snecession of dynasties which acknowledged the 
supremacy of the caliphate of Baghdad, but were virtually inde- 
pendent. These were the Tahirids, Saffárids, Sámánids, Ziyárids, 
and Duweyhids, who mostly struck silver, but the last gold also. 
As the Persians had supplanted the Arabs, so they were in turn 
forced to give place to the Turks. The Ghaznawids formed a 
powerful kingdom in Afghanistan (N, A), and the Seljüks estab- 
haa an empire (AN), which divided into several kingdoms, oceupy- 
ing the best part of the East. Of these dynasties the Seljüks of 
Rum or Asia Minor first strike a modern type of Arab coinage 
(/R). The Seljuk dominions separated into many small states, 
the central ruled by atábegs or generals, and the similar Turkoman 
Urtukees. The atábeg money and that of the Turks of the house 
of Urtuk are mainly large copper pieces bearing on one side a figure 
borrowed from Greek, Roman, Byzantine, and other sources. They 
form a most remarkable innovation. In the same age the great 
but short-lived empire of Kharezm arose in the far East. The 
first caliphate to disappear was that of Spain, which broke up into 
small dynasties, some claiming the prerogative of the caliphates. 
They chiefly struck base silver (billon) coins. The Christian kings 
gradually overthrew most of theselines. In the meantime various 
Berber families had gained power in western Africa and the Murábits 
(Almoravids) and Muwalibids (Almohadis) crossed the straits and 
restored the Moslem power in Spain. They struck gold money of 
fine work, and that of the later Muwahhids is remarkable for its 
size and thinness. At the fall of the Muwahhids the only powerful 
kingdom remaining was the Arab house of Granada, which, sup- 
ported by the Berbers of Africa, lingered on until the days of Fer- 
dinand and Isabella. The Fátimite dynasty was supplanted by 
the Kurdish line of the Eiyübis, the family of Saladin, who ruled 
Egypt, Syria, and Mesopotamia, with a number of vassal states, 
some governed by princes of their own family, some by the older 
lines of the atábeg class which they allowed to survive. In Egypt 
the Eiyübi coinage is of gold, elsewhere of silver and copper. The 
caliphate of Baghdád, which latterly was almost limited to that 
town, though its abundant heavy gold coinage at this very time 
indicates great wealth, was Sob em by the new power of 
the Mongols (1263 a.p.), who established a group of empires and 
kingdoms, comprising the whole Eastern world eastward of the 
Euphrates and thence extending northward and reaching into 
Europe. The most important of these states for their money are 
that of the Mongols of Persia, founded by Hulagu, the conqueror 
of Baghdád, and that of the khans of the Golden Horde. Both 
struck silver, but there is also gold coinage of the Mongols of 
Persia, who more frequently use the Mongol character for their 
names and titles than is done under the kindred line. The power 
of the Mongols was held in check by the Mameluke kings of Egypt, 
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slave-princes, who struck money in the three metals. The Mongol 
power waned, but was revived by Timur, who during his rule (1397) 
recovered all that had been lost. He and his successors struck 
silver, copper, and brass money. ‘The Turks, whose power had 
been gradually growing, after a desperate struggle with Timur, 
gradually absorbed the whole Mohammedan world west of the 
Tigris, except only Morocco, where they had but a momentary 
dominion. Their money, of gold, silver, base metal, and bronze, 
is devoid of historical interest. In Tunis and Morocco a group of 
^erber lines long maintained themselves, but at length only one 
survived, that of the sherifs of Morocco, claiming Arab descent, 
now ruling as the sole independent Moslem dynasty of northern 
Africa. Its recent coinage is singularly barbarous. It may be 
remarked that Tunis and Egypt have long coined Turkish money 
in their own mints, the more western state latterly adding the 
name of its hereditary prince to that of the sultan. 


The coins of the shahs of Persia have their origin with Ismá'il Persia. 


(1502). They are struck in the three metals, and are remarkable 
for the elegance of their inscriptions, sometimes in flowing Arabic, 
sometimes in the still more flexuous native character. The in- 
scriptions are at first Arabic; after a time the religious formule 
are in this language and the royal legend in Persian, usually as a 
poetical distich. The Persian series is also remarkable for the 
autonomons issues of its citics in copper, the obverse bearing some 
type, usually an animal. The coins of the Afghans form a class 
resembling in inscriptions those of the Persians, and equally using 
Persian distichs. They commence with Ahmad Shah Durani. 


The Indian series begins with the money of the Greek kings of India. 


western India, commonly known as Bactrian,—a misnomer, only 
the earlier sovereigns having ruled Bactria. Between Alexander's 
money and the Greco-Indian series there is a curious class, the 
very rare gold and silver of Andragoras, dynast of Parthia, and the 
silver of an Indian prince, Sophytes. The Greco-Indian weight is 
at first Attic ; coins are struck of gold, silver, bronze, and rarely 
nickel. The gold stater is limited to the earlier kings; the silver 
tetradrachm is struck at first with divisions ; the Persic didrachm 
and drachm ultimately supersede it ; the bronze is either round or 
of the square form peculiar to India. The types are Greek and 
very various. ‘Fhe inscriptions are at first Greek, but at an early 
time a native Indian inseription appears as a concession ; it occupies 
the reverse of bronze, aud in time of silver money, and gives a 
translation of the Greek inscription. The character used is of 
two Indian alphabets, the common one being styled Bactrian 
Pali. Diodotus, the first Greeco-Indian king, revolted against the 
Syrian ruler about 250 s.c. ; his money is Greek in itsart. Under 
Euthydemus L, the next king, begins that peculiar style which 
gives these coins their special interest. It is realistic and vigorous, 
in portraiture reminding us of the best Italian medals. ‘This is in 
part due to the leading away of the artists from Greek models to 
portray another race, for the heads are unmistakably Indian ; but 
it is also significant of an innate strength not to be traced in the 
portraits of the Ptolemies and the Seleucids. Here we plainly 
see the first impulse of Greece in the formation of Indian art, after 
it had been influenced by working in a new atmosphere. The 
portrait of Demetrius in an elephant's skin is very remarkable, 
and should be compared with the wholly ideal trcatment of that of 
Alexander on the coins of Alexander IV. struck in Egypt. After 
one reign later the order of kings becomes obscure, but the style 
gives the relative ages of gronps, which must be the money of con- 
temporary lines. Agathocles is noticeable for having struck com- 
memorative coins of Alexander the Great, Diodotus, and Euthy- 
demus I. Another characteristic portrait is that of Antimachus in 
the petasus or Greek hat. Eucratides struck the only Greek gold 
medal known to us, the great piece weighing twenty staters, now 
in the French cabinet. The later Greek money is of less interest ; 
it ends with Hermeus, perhaps about 50 n.c. Then follows a group 
of dynasts with barbarous names, who adhere more or less closely 
to Greek originals. A Parthian class breaks in in consequence of 
the conquests of Mithradates I. The Indo-Seythian class, which 
is of much interest, is fixed approximately to periods by finds 
in which aurei occur ranging from the earlier Roman emperors to 
the Antonines. "This coinage is of gold and bronze, silver being 
almost unknown. The weights are Roman. The types are usually 
the figure or the bust of the king, and on the reverse a divinity. The 
inscriptions are first Greek and the ordinary Indian of the Greco- 
Indian coins, then, strangely, Greek only, barbarous enough. Cad- 
phises strikes the double anreus and the aureus. Under Canerces and 
his successors we notice aurei with an uncommon variety of divini- 
ties of Indian, Persian, Greek, and Roman mythology, as well as 
Buddha. The Gupta series is contemporary with the Indo-Scythian. 
It was struck in Kanauj, in the centre of northern India. It isa 
remarkable gold coinage, good and debased, as well as bronze. 
The mythological types are Indian alone, interesting and in good 
native style, which now first appears on coins in a pure form. The 
inscriptions are in Sanskrit letters. There is a series of silver coins 
struck in Cacch (Cutch) by the Sah kings of Saurastrán ; they are 
derived from the later money of the Greco-Indian class. The 
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types are royal portraits and Buddhist emblems, &c., of no great 
interest. 

Quite as early as the invasion of Alexander, if not earlier, is a 
most curious class of square silver and bronze coins, punch-marked 
with a variety of devices, which circulated in northern India, and 
pro originated the square bronze coinage of the Graeco-Indian 
ings. 

The Arabs in the first days of conquest had subdued Sind, and 
founded an independent state on the banks of the Indus ; but it is 
hard to subdue India from this direction, and the strangers decayed 
and disappeared. The Pathan kings came of the Ghuri stock which 
rose on the ruins of the empire of Ghazneh. Mohammad ibn Sam 
made Delhi his capital, and here he and his successors, Pathans or 
slave-kings, ruled in great splendour, latterly rivalled by a line of 
Pathans of Bengal. Of the Pathans of Delhi we have an abundant 
coinage, the prineipal pieces being the gold mohur of about 168 
grains, and the silver rupee of about the same weight, besides many 
pieces of bronze, and at one period of base metal. The coins are large 
and thick, with the profession of Islam or the style of the caliph 
on one side, on the oda the name and titles of the reigning king. 
Mohammad ibn Taghlak struck coins with a great variety of in- 
scriptions, some in the name of the shadowy ‘Abbasid caliphs of 
Egypt, whose successors were for a time similarly honoured by later 
sovereigns. "Towards the close of the rule of the Pathans several 
dynasties arose in central and southern India and struck similar 
money, the kings of Guzerat, of Malwa, and of the Deccan. The 
Pathan lines closed with Shér Shah, an Afghan, the last ruler of 
Bengal Babar, the Turki, of the family of Timur, sceking a king- 
dom, adventured on the conquest of Hindustan; and after long wars 
with Sher Shah, carried on by Babar’s son Humayun, the famous 
Shah Akbar, grandson of the invader, was at length peaceably settled 
on the throne of Delhi, and he and his successors, the so-called Moguls 
of Delhi, practically subdued the whole of India. They retained 
the existing standard, but used the Arabie and Persian languages 
like the shahs of Persia. Akbar (1556) issued a splendid coinage in 
gold and silver, far more elegant than that of the Pathans, but the 
money of his son, Jahangir, is still more remarkable. He issued 
the famous zodiacal mohurs and rupees, as well as those astonishing 
Baechanalian mohurs on which he is represented holding the wine- 
cup. Scarcely less strange is the money of the beautiful queen Núr- 
Jahan. Under Shah Jahan there is a visible falling away in the 
merit of the coins, and an ordinary modern style is reached in the 
reign of Aurungzeb. To the close of the rule of Shah ‘Alam, the 
last Mogul who actually reigned, gold and silver money is abundant. 
Latterly, native states coin with Arabie and also with Sanskrit 
inscriptions. The most important are the kings of Oude, the 
nizams of the Deccan, and the kings of Mysore, besides the maha- 
rajas of Indore and the kings of Nepal. The coinage of Tipu Sultan 
(Tippu Sahib) is extremely curious from his innovations in the 
calendar. Besides these there area multitude of small states. Most 
of the Indian princes acknowledged the emperor of Delhi, but some 
struck independently. At last the English coinage of India has 
swept away nearly all these moneys, though some native states still 
issue their own, while those under English protection occasionally 
acknowledge on their coins the supremacy of the queen as empress. 

It is not yet possible to give a full summary of the strange coinages 
of China and the farther East, the published researches having been 
generally uncritical and unsupported by the examination of native 
literary sources. Thus only some general facts may be safely stated. 

The money of China, more certainly than the square punch- 
marked coinage of India, may claim an origin independent of the 
Lydian and Greek issues. The oldest specimens may be assigned 
to the 6th century before our era, a time at which the existing coins 
of other nations could scarcely have been known in the far East ; 
nor is there any connexion in form, type, or metal with the other 
currencies. Like nearly all subsequent Chinese money, the earliest 
is of bronze and cast. The shapes of the coins are most eccentric, 
representing knives, and, in De la Couperie's opinion, mining-tools. 
To these succeed the well-known round pieces with a square hole 
in the centre for the purpose of stringing them together, the coins 
to which the name ‘‘cash” is applied by Europeans. The value 
of these coins depended on the weight, which is inscribed upon 
them. We must, however, bear in mind that we have frequently 
to deal with a merely conventional weight and value due to financial 
schemes. Thus the inscription always records official value, but 
not always true weight or true value. There is no type whatever, 
but always an inscription on one or both sides. The occurrence of 
an occasional symbol cannot be held to be a deviation from this rule. 
The main inscription is usually placed opposite the four sides of 
the central square on the obverse. As a rule this inscription at its 
fullest-gives the emperor’s official] name during life, and the value 
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of the coin and an indication of its authoritative exactness. When 
a reverse inscription is introduced, it gives the value of the coin. 
The inscriptions are in Chinese characters of different kinds, and 
under the present dynasty Manchu has also been employed. Some 
coins bear indications of mints. The most interesting Chinese coins 
are those of small rival dynasties and of rebels, the study of which 
1s important for the elucidation of the obscurities of the history 
of the country. The Chinese medals are talismans, usually larger 
than the coins, and bear both subjects and inscriptions. They 
are distributed by Taouist and Buddhist priests of temples. The 
money of Corea and Annam is similar to that of China, and Chinese 
coins were long the currency of Java, which more recent] y has issued 
the money of its Mohammedan princes. 


The empire of Japan shows in its coinage that Chinese source Japan. 


modified by the intluence of native independence which marks all 
its institutions, Thus, while the copper enrrency closely resembles 
that of China, there is also a gold and silver coinage. The gold 
consists of plates of the form of a flattened oval with large inscrip- 
tions in indian ink painted on the surface, and small contermarks 
punched intoit. The “cobang,” which is the largest coin, was chiefly 
used for presents by the Japanese princes. Its intrinsic value is 
about £25. ‘There are several lesser denominations in gold, and a 
series of silver pieces, the larger, ingots, used as presents to in- 
feriors, and the smaller, which are sometimes of a long rectangular 
shape, more properly a silver currency. There are also temple medals 
of a magical character like those already noticed as cast in China. 


Bistiocrapny. Periodicals: Numismatic Chronicle, London ; Zeitschrift für 
DUE Berlin ; Numismatische Zeitschrift, Vienna; Revue Numismatique, 

aris, 

Greek. General :—Eckhel, Doctrina Numorum Veterum ; Sestini, Classes Gener- 
ales; De Dominicis, Repertorio Numismatico; Rasehe, Lexicon; Leake, Nwmis- 
mata Hellenica; Lenormant, La Monnaie dans l'Antiquité ; Mionnet, Descrip- 
tion de Médailles Antiques Grecques et Itomaines ; Catalogue of Greek Coins in the 
British Museum, by R. S. Poole, editor, D. V. Head, and Professor Perey 
Gardner [Italy, Sicily, Thrace, Macedon, Thessaly to Epirus, Locri to Euboea, 
Seleucid kings, Ptolemies, in progress]; B. V, Ilead, Guide to Coins of Ancients; 
P. Gardner, Types af Greek Coins; Kenner, Stift St Florian; Imhoof Blumer, 
Monnaies Grecques. Metrology :— Hultsch, Gr. u. Róm. Metrologie; Brandis, 
Münz- Mass- und Gewichtswesen ; B. V. IIead, papers in Num. Chron. ; Michael 
Soutzo, ‘Systemes Monétaires de l'Asie Mineure et de la Grèce,” in Rey. Rou- 
maine d'Archéologie, &c., Bucharest, 1883. Spain :— Heiss, Description générale 
des Monnaies antiques de l'Espagne; Delgado, '* Nuevo Método de Clasificacion 
de las Medallas autónomas de Espana," in Memorial Numismdtico; Zobel de 
Zangróniz, Estudio histórico de la. Moneda antiqua Española. Gaul :—Duchalais, 
Description des Médailles Gauloises; De la Saussaye, Numismatique de la Gaule 
Narbonnaise; Hucher, L'Art Gaulois; De Saulcy, in Revue Numismatique. 
Britain:—J. Evans, British Coins. Italy :—Carelli, Numorum Ital. Vet. Tab. 
CCIT., ed. Cavedonius, Leips., 1850; Sambon, La Presqu'ile italique; Millingen, 
various papers. Greece:—Beulé, La Monnaie d' Athénes; Hon. L. Warren, Greek 
Federal Coinage; L. Müller, Numismatique d'Alexandre le Grand. Asia Minor;— 
Waddington, Voyage en Asie Mineure; Id., Mélanges; Pinder, Ueber die Cisto- 
phoren; B. V. Head, ‘Coinage of Lydia and Persia,” “Syracuse,” *' Boeotia," 
“Ephesus,” in Numismata Orientalia ; P. Gardner, '*Samos," ibid.; Duc de 
Luynes, Satrapies; Id., Numismatique et Inscriptions Cypriotes. | Asia :—Six, 
“Monnaies phéniciennes," in Num. Chron., 1877; De Saulcy, Numismatique 
de la Terre Sainte; F. Madden, “Jewish Coinage,” in Numismata Orientalia. 
Africa:— Zoega, Numi sEgyptit Imperctorii; L. Müller, Numismatique de 
l'ancienne Afrique. 

Roman. Mommsen, Hist. de la Mon. Rom., Fr. trans. by De Blacas and De 
Witte; Cohen, Médailles de la. Ipublique romaine; ld., Médailles de l'Empire; 
D'Ailly, La Monnaie romaine; Frohuer, Médaillons de l'Empire; H. Grueber, 
Catalogue of Roman Medallions in the British Museum; De Witte, Empereurs des 
Gaules. P 

Mediæval and Modern. Lelewel, Numismatique du Moyen Age; C. F. Keary, 
Coinage of Western Europe from Honorius to Charlemagne, Spain :—Heiss, Mon- 
neies des Rois Wisigoths; Id., Monedas Hispano-Christianas ; Campaner y Fuertes, 
Numismatica Balear. France :—Gariel, Monnaies Carolingiennes; Hoffmann, 
Monnaies royales de France ; De Saulcy, Recueil de Documents relatifs à l'Histoire 
des Monnaies depuis ’hilippe II. ; Poey d'Avant, Monnaies féodales ; Trésor de 
Numismatique, England, &e.:—Hawkins, Silver Coins of England (2d ed. by 
R. Kenyon); Kenyon, Gold Coins of England; Hildebrand, Anglo-Sdchsiske 
Mynt, 2d ed., 1881; De Saulcy, Histoire numismatique de Henri V. et Henri VI. 
d'Angleterre; Ruding, Annals of the Coinage of Great Britain, 31 ed. ; Coehran- 
Patrick, Records of the Coinage of Scotland; Aquilla Smith, various papers on 
Irish coinage. Holland:—Van der Chijs, Verhandelingen, uitgegeven door 
Teyler's Tweede Genootschap. | Switzerland :—Von Haller, Schweizerisches Münz- 
and Medaillen-Cabinet ; R. S. Poole, Catalogue of Swiss Coins in the South Ken- 
sington Museum. Italy :— Friedländer, Italidnische Schaumiinzen ; Heiss, Mé- 
dailleurs de la Renaissance; Armand, Médailleurs Italiens, 2d ed. Germany :— 
Dannenberg, Deutsche Miinzen der Sächsischen u. Frünkischen Kaiserzeit; Schium- 
berger, Bracteates d’ Allemagne. Latin (East) :—Schlumberger, Numismatique de 
l'Orient latin. America:—Diekeson, American Numismatic Manual; Weyl, 
Fonrobertsche Sammlung. PT . , 

Oriental, P. Gardner, "The Parthian Coinage,” in Numismata Orieutalia ; 
De Longpérier, Les Médailles des Rois Perses de la Dynastie Sassanide ; Soret, 
* Numismatique musulmane," and other papers chietly in the Revue de Numis- 
matique Belge; Cutalogue of Oriental Coins in the British Museum, by Stanley 
Lane-Poole, ed. R. S. Poole, vols. i.-viii.; Fraehn, Recensio Num. Muhammedan- 
orum; Tiesenhausen, Monnaies des Khalifes orientaux (in Russian); Codera y 
Zaidin, Numismatica Arabo-espaiiolas, Thomas, Chronicles of the Pathans, and 
varions papers; Rhys Davids, Ancient Coins and Measures of Ceylon. , 

Notwithstanding the general books eovering many Sections for whieh no 
special works are indicated, it will be felt that this list is very deficient. This 
is partly due to the multitude of essays in various periodicals, but mainly to 
the neglect of certain branches of the subject and to the want of full catalogues 
of the great eollections of Enrope. (R. 8. P.) 


NUNEATON, a market-town of Warwickshire, England, 
is situated near the Leicestershire border, on a branch 
of the river Anker, on the Coventry Canal, and on three 
railway lines, 97 miles north-west of London, and 22 east 
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of Birmingham. It consists principally of one long street 
with a cross street leading to the market-place. The church 
of St Nicholas isa large and handsome structure in various 
styles of architecture, and consists of nave, chancel, and 
aisles, with a square embattled tower having pinnacles at 
the angles. It contains several interesting monuments. 
The new church of St Mary the Virgin was erected in 
1877 on the ruins of the old priory. A free grammar- 
school was founded in the reign of Edward VI., and an 
English free school for the instruction of forty boys and 
thirty girls by Richard Smith in 1712. A library and 
reading-room was established in 1851, and a literary 
institute in 1865. The ribbon industry is of less import- 
ance than formerly, but there are ironworks, cotton, hat, 
elastic, and worsted factories, currieries, and tanneries. 
Nuneaton derives its name from a priory of nuns founded 
here in 1150. In the reign of Henry III. a weekly market 
was granted to the prioress. The population of the urban 
sanitary district (area 6021 acres) in 1871 was 7399, and 
in 1881 it was 8465. 

NUNEZ or Nontus, Pepro, Portuguese cosmographer, 
was born at Alcacer do Sal in 1492, and died at Coimbra, 
where he was professor of mathematics, in 1577. He 
published several works, including a copiously-annotated 
translation of portions of Ptolemy (1537), and a treatise 
in two books, De arte atque ratione navigandi (1516). 
See NAVIGATION. 

NUNEZ CABEZA DE VACA, Atvaro (c. 1490-1564), 
Spanish explorer, was the lieutenant of Pamfilo Narvaez 
(supr. p. 234) in the expedition which sailed from Spain 
in 1527 ; when Narvaez was lost in the Gulf of Mexico, 
Cabeza de Vaca succeeded in reaching the mainland some- 
where to the west of the mouths of the Mississippi, and, 
striking inland with three companions, succeeded, after long 
wandering and incredible hardship, in reaching the Pacific 
coast in 1536. Returning to Spain in 1537, he was ap- 
pointed “ adelantado ” or administrator of the province of 
Rio de la Plata in 1540. Sailing from Cadiz in the end 
of that year, after touching at Cananea (Brazil), he landed 
at the island of St Catharine in the end of March 1541. 
Leaving his ships to proceed to Buenos Ayres, he set out 
in November with about 150 men to find his way overland 
to Ascension (Asuncion) for the relief of his countrymen 
there. After an interesting journey through the country 
of the Guaranis, the little band reached their destination 
in the following year. After various successes in war and 
diplomacy, in his dealings with the Indians, Nuiiez quar- 
relled with his countryman Domingo de Irala, whose 
jealousy he had excited, and the final result was that he 
was sent home under arrest in 1544, and banished to Africa 
by the council of the Indies. Eight years afterwards he 
was recalled, and appointed to a judgeship in Seville, where 
he died in 1564. 

The Naufragios (“ Shipwrecks”) of Cabeza de Vaca, which re- 
late to the Florida expedition and his journey through what is 
now New Mexico, appeared at Valladolid in 1541; the work has 
frequently been reprinted, and an annotated English translation 
was published by Buekingham Smith in 1851. His Comentarios 


chroniele the events of the South American expedition. Both works 
ocenr in Dareia's Mist. Prim. d. l. Ind. Occ. 


NUREMBERG (in German, Nürnberg), the second town 
of Bavaria in size and the first in commercial importance, 
is situated in the district of Middle Franconia, in a sandy 
but well-cultivated plain, 95 miles to the north-west of 
Munich. It is divided by the small river Pegnitz into 
two parts, called respectively the Lorenzerseite and the 
Sebalderseite, after the two principal churches. 

Formerly among the richest and most influential of the 
free imperial towns, Nuremberg is one of the few cities of 
Europe that have retained their mediseval aspect sub- 
stantially unimpaired. It is still surrounded with its 


ancient feudal walls and moat, though of late several 
breaches have had to be made to meet the exigencies 
of modern traffie. Of the 365 towers which formerly 
strengthened the walls, nearly 100 are still in situ, and a 
few of the interesting old gateways have also been preserved. 
Most of the streets are narrow and crooked, and the 
majority of the houses have their gables turned towards 
the street. The general type of architecture is Gothic, 
but the rich details, which are lavished with especial 
freedom in the interior courts, are usually borrowed from 
the Renaissance. Most of the private dwellings date from 


the 16th century, and there are almost none of earlier date 
than the 15th century. A praiseworthy desire to maintain 
the quaint picturesqueness of the town has induced most 
of the builders of new houses to imitate the lofty peaked 
gables, oriel windows, and red-tiled roofs of the older 
dwellings ; and it is easy for the visitor to Nuremberg to 
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Plan of Nuremberg. 


1. Church of St Sebald. 3. Town House. 5. Museum. 
2. Library. 4. Church of Our Lady. 6. Church of St Lawrence. 


fancy himself carried back to the Middle Ages. Altogether 
it is difficult to conceive of a more piquant contrast than 
that afforded by the two chief towns of Bavaria—Munich, 
stamped with the brand-new impress of the 19th century, 
and Nuremberg, presenting a faithful picture of a well-to- 
do town of 300 years ago. 

A good survey of this interesting town may be obtained 
from the old burg or castle, picturesquely perched on the 
top of a rock on the north side of the town. It is supposed 
to have been founded by the emperor Conrad Il. about 
the year 1024, and dates in its present form mainly from 
the reign of Frederick Barbarossa (c. 1158). It was 
restored in careful harmony with its original appearance 
in 1854-56, and part of the interior is fitted up as a 
residence for the royal family. The two Late Romanesque 
chapels, one above the other, are interesting ; the lower 
was the burial-place of the burggraves. Among the in- 
struments of torture preserved in the castle is the famous 
“Tron Virgin” of Nuremberg. In the court is a linden 
tree said to be over 700 years old. The castle of Nurem- 
berg was a favourite residence of the emperors of Germany, 
and the imperial regalia were kept here from 1424 to 1806. 

Nuremberg contains numerous interesting churches, the 
finest of which are those of St Lawrence, St Sebald, and 
Our Lady, three Gothic edifices of the 13-15th centuries. 
All three are notable for their elaborately-carved doorways, 
in which free play has been given to the exuberant fancy 
of the Gothic style, and all three enshrine valuable 
treasures of art. In the church of St Lawrence, the 
largest of the three, is the masterpiece of the sculptor 
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Adam Krafft, consisting of a ciborium or receptacle for the 
host, in the form of a florid Gothic spire 65 feet high; the 
carving of this work is exquisitely minute and delicate. 
In front of the altar hangs a curious piece of wood-carving 
by Veit Stoss, representing the Salutation. The shrine of 
St Sebald, in the church of St Sebald, consisting of a 
bronze sarcophagus and canopy, in the richest Gothic style, 
adorned with numerous statues and reliefs, is looked upon 
as one of the greatest achievements of German art. It 
was executed by Peter Vischer, the celebrated artist in 
bronze, who was occupied on the work for thirteen years 
(1506-19) and has here shown himself no unworthy rival 
of Lorenzo Ghiberti. The church of Our Lady possesses 
some fine old stained glass windows and some paintings 
by Wohlgemuth. The Aegidienkirche, a building of last 
century, contains a good altarpiece by Van Dyck. 

The town-house, an edifice in the Italian style, erected 
in 1616-19, contains frescos by Diirer and a curious stucco 
relief of a tournament held at Nuremberg in 1446. The 
new law courts, the hospitals, and the barracks are also 
imposing structures, but the most interesting secular build- 
ings in the town are the houses of the old patrician families, 
already referred to. Among the most characteristic of 
these are the old residence of the counts of Nassau, and 
the houses of the Tucher, Funk, and Peller families. A 
special interest attaches to the dwellings of Albert Diirer, 
Hans Sachs, the cobbler-poet, and Johann Palm, the 
patriotic bookseller who was shot by order of Napoleon in 
1806. Statues of Diirer, Sachs, and Melanchthon (the 
reputed founder of the grammar-school) have been erected ; 
and the streets are further embellished with several fount- 
ains, the most noteworthy of which are the Schéne Brunnen, 
in the form of a large Gothic pyramid, adorned with 
statues (1385-96) and the Günsemünnchen or goose- 
mannikin, a clever little figure by Labenwolf. On the way 
to the cemetery of St John, which contains the graves of 
Diirer, Sachs, Behaim, and other Nuremberg worthies, are 
Krafft’s Stations, seven pillars bearing stone reliefs of the 
Passion, and ranked among the finest works of the well- 
known sculptor. 

The charitable, educational, scientific, and artistic insti- 
tutions of Nuremberg are on a scale worthy of its ancient 
dignity. The Germanic National Muscum, established in 
an old Carthusian monastery, has one of the most important 
historical collections in Germany. It includes a picture- 
gallery with works by Holbein, Dürer, Wohlgemuth, &c. 
The Bavarian Industrial Museum is also a very creditable 
institution. The municipal library contains about 800 
manuscripts and 50,000 printed books, some of which are 
of great rarity. 

Though not of so great relative importance as of yore, Nurem- 
berg still occupies a high place among the industrial and commercial 
centres of Europe. The principal manufactures are lead pencils, 
colours, gold and silver wire, gold and silver foil, railway plant, 
tobacco, playing-cards, and lastly the ‘‘Dutch” toys and fancy 
articles in metal, carved wood, ivory, &c., which are collectively 
known as ‘‘ Nuremberg wares.” A great proportion of the toys 
exported from Nuremberg are really made by the peasants of 
Thuringia. The pencil manufactory of Faber, the railway works 
of the Nuremberg Company, and Zeltner’s ultramarine factory are 
among the most important of their class in Europe. Large quan- 
tities of Nuremberg manufactures are sent to India and America, 
the exports to the United States alone being valued at £800,000 
in 1882. Brewing, lithography, and map-publishing are also exten- 
sively carried on. Nuremberg is the chief market on the Continent 
for hops, and in 1882 the “‘turn over” in the trade in this article 
was £4,000,000. The bronze foundry established by Professor 
Burgschmiet, and now carried on by Professor Lenz, produces 
numerous admirable and important castings; and in the artistic 
handicrafts generally Nuremberg artisans are honourably distin- 
guished. In addition to numerous railways, trade is facilitated by 
the Ludwig eanal, connecting the Danube and the Main. The 
railway from Nuremberg to Fürth was the first in Germany. 
Nuremberg's money-market is also of some importance. 

The population of Nuremberg at the height of its prosperity has 
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been estimated at as high a figure as 150,000, but there seems 
good reason to believe that it did not exceed 40,000 to 50,000 souls. 
In 1818 it had sunk to 27,000, but since then it has Steadily in- 
creased. At the census of 1880 the town contained 99,519 inhabit- 
ants, 76,886 of whom were Protestants, 19,143 Roman Catholics, 
and 3082 Jews. According to a local estimate the population had 
risen to 103,255 at the beginning of 1888. Several of the patrician 
families of Nuremberg can trace their descent in a direct line for 
four or five centuries, and still occupy the houses built by their 
forefathers, A few of them are said to possess very complete and 
interesting domestic archives. 

History.—The first authentie mention of Nuremberg, which 
scems to have been called into existence by the foundation of the 
castle, occurs in a document of 1050; and about the same period it 
received from Henry III. permission to establish a mint, a market, 
and a custom-house. It is said to have been destroyed by the 
emperor Henry V. in 1105, but if this was the case the town must 
have been very speedily rebuilt, as in 1127 we find the emperor 
Lothair taking it from the duke of Swabia and assigning it to 
Henry the Proud, duke of Bavaria. We now first hear of an 
imperial officer styled the burggrave of Nuremberg, who, however, 
seems to have been merely the military governor of the castle, and 
to have exercised no sway over the citizens. This office came into 
the hands of the counts of Hohenzollern at the beginning of the 
13th century, and ** burggrave of Nuremberg" is still one of the 
titles of their descendant, the emperor of Germany. The govern- 
ment of the town was vested in the patrician families, who, contrary 
to the usual course of events in the free towns, succeeded in perma- 
nently excluding the civic guilds from all share of municipal power. 
Conrad III. (1138-1152) reunited Nuremberg to the empire, and 
for the next three or four centuries the town was specially favoured 
by the German monarchs, who frequently resided and held dicts 
here. In 1219 Frederick IT. conferred upon it the rights of a free 
imperial town, and in 1355 it witnessed the promulgation of the 
famous ‘‘ Golden Bull" of Charles IV. At the beginning of the 
15th century the burggraves of Nuremberg, who had in the mean- 
time raised themselves to the rank of princes of the empire, were 
invested with the margraviate of Brandenburg, and sold the castle 
of Nuremberg to the town. They, however, reserved certain rights, 
which resulted in keenly-contested feuds between the burghers 
and the margraves Albert Achilles (1449), Frederick (1502), and 
Albert Aleibiades (1552). 

The quarrel with the margraves, however, did not interfere with 
the growth of the town's prosperity, which reached its acme in the 
l6th eentury. Like Augsburg, Nuremberg attained great wealth 
as an intermediary between Italy and the East on the one hand, and 
northern Europe on the other. Its manufactures were so well 
known that it passed into a proverb—‘‘ Nuremberg's hand goes 
through every land." Its citizens lived in such luxury that Æneas 
Sylvius (Pope Pius IL, 1405-1464) has left it on record that a 
simple burgher of Nuremberg was better lodged than the king of 
Scotland. The town had gradually extended its sway over a terri- 
tory nearly 500 square miles in extent, and was able to furnish the 
emperor Maximilian with a contingent of 6000 troops. But perhaps 
the great glory of Nuremberg lies in its elaim to be the principal 
font of German art. Its important architectural features have 
already been described. The love of its citizens for sculpture is 
abundantly manifest in the statues and carvings on their houses. 
Adam Krafft (c. 1455-1507), Veit Stoss (c. 1450-1532), and Peter 
Vischer (c. 1455-1529) form a trinity of sculptors of which any city 
might be proud. In painting Nuremberg is not less prominent, as 
the names of Wohlgemuth (1434-1519) and Albert Diirer (1471- 
159287 sufficiently indicate. In the decorative arts the Nuremberg 
handicraftsman attained great perfection in ministering to the 
luxurious tastes of the burghers, and a large proportion of the old 
German furniture, silver-plate, stoves, and the like, which we now 
admire in industrial museums, was made in Nuremberg workshops. 
Wenzel Jamnitzer (1508-1585), the worker in silver, is perhaps 
eminent enough to be added to the above list of artists. _ Its place 
in literary history—by no means an unimportant one—Nuremberg 
owes to Hans Sachs (1494-1576) and the other meistersünger. A 
final proof of the vigorous vitality of Nuremberg at this period 
may be found in the numerous inventions of its inhabitants, which 
include watches (at first called ‘‘ Nuremberg eggs”), the air-gun, 
gun-locks, the terrestrial and celestial globes, the composition now 
called brass, and the art of wire-drawing. -- 

Nuremberg was the first of the imperial towns to tlirow in its lot 
with the Reformation (in 1525), and it embraced Protestantism 
with its wonted vigour. Its name is associated with a peace con- 
cluded between Charles V. and the Protestants in 1532. The first 
blow to its prosperity was the discovery of the sea-route to India 
in 1497 ; and the second was inflicted by the Thirty Years War, 
during which Gustavus Adolphus was besieged here in an entrenched 
camp by Wallenstein. During the eight or ten weeks that the 
blockade lasted no fewer than 10,000 inhabitants of Nuremberg 
are said to have died of want or disease. The downfall of the 
town was accelerated by the illiberal and short-sighted policy of 
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its patrician rulers; and the French Revolution reduced it to such 
a degree that in 1796 it offered itself and its territories to the king 
of Prussia on condition that he would pay its debts (9,000,000 
guldens). Prussia, however, refused the offer. In 1803 Nuremberg 
was allowed to maintain its nominal position as a free city, but in 
1806 it was annexed to Bavaria. During this century its A ae 
has been one of uninterrupted prosperity, and it is now the chief 
commercial town in South Germany. 


Authorities, —Priem, Geschichte der Stadt Nürnberg (1874); Daniel, Handbuch 
der Geographie (new ed., 1881); Jahresbericht der Handels- und Gewerbekammer 
für Mittelfranken, 1882 ; Schrag, Neuester Wegweiser durch die Stadt Nürnberg 
(13th ed., 1883). Various illustrated works on the artists and art-treasures of 
Nuremberg have been published by Schrag of Nuremberg. (J. F. M.) 


NURSIA. See SABINES. 

NUT. The term nut is applied to that class of fruit 
which consists generally of a single kernel enclosed in a 
hard shell. Botanically speaking, nuts are one-celled fruits 
with hardened pericarps, more or less enveloped in a cupule 
or cup, formed by the aggregation of the bracts. In com- 
merce, however, the term has a wider application and em- 
braces many fruits having hard woody indehiscent shells 
or coverings without reference to their enclosed seeds or 
kernels, besides leguminous pods, and even tuberous roots. 
A great number of nuts enter into commerce for various 
purposes, principally as articles of food or sources of oil, 
and for several ornamental and useful purposes. For the 
most part the edible nuts are very rich in oil, with only a 
small percentage of the other carbohydrates, starch, sugar, 
&c., and they also contain a large proportion of nitrogenous 
constituents. Thus possessing rich nutrient principles in 
a highly-concentrated form, nuts are by themselves rather 
difficult of digestion, and the liability of many of them to 
become rancid is also a source of danger and a hindrance 
to their free use.  Oleaginous nuts used for food are like- 
wise employed more or less as sources of oil, but on the 
other hand there are many oil-nuts of commercial import- 
ance not embraced in the list of edible nuts. The follow- 
ing is an alphabetical enumeration of the more important 
nuts, and of products passing under that name, used either 
as articles of food or as sources of oil :— 


Name. Source. Locality. | Remarks. 
Almond ...... Amygdalus communis, | S. Europe....| Food, oil. See vol. 
var. B., dulcis i. p. 595. 
Almond (bitter), Amygdalus communis, ues Oil. See vol. i. p. 
var. A., amara 595. 
AUGER... -- Tubers of Bunium flerno-| Great Britain | Food, 
sum and other species | 
Bainbarra Voandzeia subterranea ..| W. Africa.... Food. 
ground nut 
Jen Ww accoss Moringa pterygosperma | E. Indies ....' Oil. See Ors. 
Bitter nut ....| Carya «mara (swamp|N. America ..! See Hickory, vol. 
hickory) | xi. p. 790. 
Brazil nut ....' Bertholletia excelsa ...... S. Ameriea ..! Food, oil. See vol. 
iv. p. 241. 
Bread nut ....! Brosimum Alicastrum ..| W. Indies....| Food! 
ied or Souari | Caryocar nuciferum ....| Guiana ......| Food. 
nu 
Cahoun nut ..) Attalea Cohune ........ Honduras....| Oil. 
Candle nut ....' Aleurites triloba........ S. Sea Islands Oil. See Ortrs. 
Cashew nut ....! Anacardium occidentale |W. Indies....| Food, oil. See vol. 
v. p. 175. 
Chestnut ...... pues wiisannoddogg S. Europe.... Food” See vol. v. 
Cob, filbert, or | Corylus Avellana ...... England, See HAZEL, vol. “al 
hazel Spain p. 948. 
Cob nut of Ja- | Omphalea diandra ...... W. Indies ....| Food. 
maica 
Cocoa nut ....| Cocos nucifera .......... E. Indies ....| Food, oil. See vol. 
vi. p. 108. 
Cola nut ...... Cola acuminata ........ W. Africa .... Mus 
Dika nut ...... Irvingia Barteri........ W. Africa ....| Food, oil. 
Gingko nut ....| Salisburia adiantifolia ..| Japan e... | Food, oil. 
Ground nut ....| Arachis hypogaea........ IrODICS ses See GROUND NUT, 
s yol. xl. p. 221. 
Hickory nut ..|Carya alba ............ N. America ..| See Hickory, volj. 
xi. p. 790 
Hog nut ...... COPY PORCINE c eve N. America ..| Eaten by animals. 
Mocker nut ....| Carya tomentosa ........ N. America ..| See Hickory, vol. 
xi. p. 790. 
Moreton Bay Castanospermum australe | Australia .... Cu 
chestnut 
Nutmeg e| Myristica moschata ....| E. Indies ....| Spice. See NUTMEG. 
Nutmeg (wild) | Myristica fatua, M. tom- | Tropics ...... Spice. See NuTMEG. 
y entosa, &c. 
Olive nut ...... Elsocarpus Ganitrus, &c.| E. Indies ....| Food. 
Ealm nút cee.. Elais guineensis ........ W. Africa ....| Oil. See ParM. 
Pecan nut .| Carya olivæformis ...... N. America ..| Food,oil. See HICK- 
ORY, Vol. xi. p. 790. 
Pekea nut ....| Caryocar butyrosum ....| Guiana ...... Food. d 
Co EEE EEE 
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Nane. Source. Locality. Remarks. 
Physic nut ....| Curcas purgans .......- Tropical Oil See OILS. 
America 
Pine nut ...... Pinus Pinea, &c.. ...... Tiny... ers Food. 
Pistachio unt ..| Pistachia vera .......... Y 57] Ye Food. 
Quandang nnt..| Fusanus acuminatus ....| Australia ....| Food. 
Ravensara nut | Aguthophyllum aromati- | Madagascar ..| Spice. 
cum 

Rush nut...... Cyperus esculentus ...... S. Europe....| Food, 
Sapueaya nut ..| Lecythis Ollaria ........ Brazil. ...... Food. 

Tahiti chestnut | Inocorpus edulis ...... S. Sea Islands | Food. 
Walnut... ..0-.-| JUJAS TEGET .....052 s Asia, Europe | Food, oil. 


Water chestnut | Various species of Trapa; Kashmir, &c. | Food. 


There remain to be enumerated a number of nuts of 
commercial value for turnery and ornamental purposes, for 
medicinal use, and for several miscellaneous applications 
in the arts. These include :— 


Name. | Source. Locality. Remarks. 
——— MÁ— Á—————— Á——M |. ————————— | ——— —————— 
Betel nut ...... | Areca Catechu..........| E. Indies ....| See vol. iii. p. 616. 
Bladder nut .. Staphylea pinnata ...... Cent. Europe | Necklaces. 
Boomah nut . | Pyenocoma macrophylla | Africa ...... Tanning. 

Bondue nut .... Guilendina Bonduc ....| India ........ Medicine, beads. 

Clearing nut ..| Strychnos potatorum ....|India........ Clearing water. 

Coquilla nnt ..! Attalea funifera ........ (Brazil)... | Turnery. 

Corozo nut or! Phytelephas macrocarpa | Brazil ...... See vol. xiii. p. 524. 

vegetable ivory. 

Cumaranut ..! Dipteriz odorata ........| Brazil ...... Perfume. 

Grngru nut ....! Acrocomia scleracarpa ..| S. America ..| Beads. 

Horse chestnut | Zsculus Hippocastanum | Europe ...... Starch. See vol. v. 
p. 608. 

Marking nut ..'Semecarpus Anacardium | E. Indies ....| Marking ink and 
varnish. 

Nut galls ...... Quercus infectoria ...... Levant e. Dyeing and ink 
making. See 


GALLS, vol, x. p. 


Poison nut ....| Strychnos Nux-Vomica ..| E. Indies .... Medicine. See Nux 


VOMICA. 
Sassafras nut ..| Nectandra Puchury .| S. America ..| Aromatic. 
Snake nut ....| Ophiocaryon paralorum |$. America ..| Curiosity. 
Soap uut ...... Sapindus Saponaria ....| W. Indies....| Washing ; orna- 
mental. 


The application of the term nut to many of these pro- 
ducts is purely arbitrary, and it is obvious that numerous 
other bodies not known commercially as nuts might with 
equal propriety be included in the list. Most of the nuts 
of real commercial importance are or will be separately 
noticed, and here further allusion 1s only made to a few 
which form current articles of commerce, not otherwise 
treated of. 

The Bread nut of Jamaica is the fruit of a lofty tree, 
Brosimum Alicastrum. It is about an inch in diameter, 
and encloses a single seed, which, roasted or boiled, is a 
pleasant and nutritious article of food. 

The Souari or Surahwa nut, called also the “ Butter nut 
of Demerara,” and by fruiterers the “ Suwarrow nut,” is 
the fruit of Caryocar nuciferum (Rhizobolaceæ), a native 
of the forests of Guiana, growing 80 feet in height. This 
is perhaps the finest of all the fruits called nuts. The 
kernel is large, soft, and even sweeter than the almond, 
which it somewhat resembles in taste. The few that are 
imported come from Demerara, and are about the size of 
an egg, somewhat kidney-shaped, of a rich reddish-brown 
colour, and covered with large rounded tubercles. 

The Pekea nut, similar in appearance and properties, is 
the produce of Caryocar butyrosum, growing in the same 
regions of tropical America. 

The Jamaica Cob nut is the produce of a euphorbiaceous 
tree, Omphalea diandra, the seeds of which resemble in 
taste the ordinary cob or hazel nut. The seed, however, 
contains a deleterious embryo, which must not be eaten. 

Cola, Kola, or Goora nuts are the produce of Cola 
acuminata (Sterculiacez), a tree native of tropical Africa, 
now introduced into the West Indies and South America. 
The nuts form an important article of commerce through- 
out Central Africa, being used over a wide area as a kind 
of stimulant condiment. "The nuts, of which there are 
numerous varieties, are found to contain a notable propor- 
tion of theine, as much as 2:13 per cent., besides theobro- 
mine and other important food-constituents, to which 
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circumstances, doubtless, their valuable properties are 
due. 

Coquilla nuts, the large seeds of the palm, Attalea 
funifera, the piassaba of Brazil, are highly valued for 
turnery purposes. They have an elongated oval form, 3 
to 4 inches in length, and being intensely hard they take 
a fine polish, displaying a richly-streaked brown colour. 

The Marking nut, Semecarpus Anacardium, is a fruit 
closely allied in its source and properties to the CasHEW 
Nur (q.v.) The marking nut is a native of the East 
Indies, where the extremely acrid juice of the shell of the 
fruit in its unripe state is mixed with quicklime, and used 
as a marking-ink. The juice also possesses medicinal vir- 
tues as an external application, and when dry it is the 
basis of a valuable caulking material and black varnish. 
The seeds are edible, and the source of a useful oil. 

Physic nuts are the produce of the euphorbiaceous tree, 
Curcas purgans, whence a valuable oil having similar 
purgative properties to castor oil, is obtained. The plant 
is a native of South America; but is now found through- 
out all tropical countries. 

Pine nuts are the seeds of several species of Pinus, eaten 
in the countries of their growth, and also serving to some 
extent as sources of oil. Of these the most important are 
the Stone Pine, Pinus Prnea, of Italy and the Mediter- 
ranean coasts, and the Russian Stone Pine, Pinus Cembra. 
The Pinus Sabiniana of California and P. Gerardiana of 
the Himalayas similarly yield edible seeds. These seeds 
possess a pleasant, slightly resinous flavour. 

The Pistachio nut is the fruit of Pistacia vera, L. 
(Anacardíacem). It is a native of Syria. Although a 
remarkably delicious nut and much prized by the Greeks 
and other Eastern nations, it is not well known in Britain. 
It is not so large as a hazel nut, but is rather longer and 
much thinner, and the shell is covered with a somewhat 
wrinkled skin. The small nut of Pistacia Lentiscus, L., 
not larger than a cherry stone, is also occasionally imported 
from Smyrna, Constantinople, and Greece. 

Ravensara nuts, the fruit of Ayathophyllum aromaticum 
(Lauracex), a native of Madagascar, is used as a spice 
under the name of the Madagascar clove nutmeg. 

The Sapucaya nut, a Brazilian fruit, is seen occasionally 
in fruit-shops. It is produced by a large tree, Lecythis 
Ollaria, or ** Cannon-bal] tree.” Its specific name is taken 
from the large urn-shaped capsules, called ** monkey-pots ” 
by the inhabitants, which contain the nuts. The sapucaya 
nut has a sweet flavour, resembling the almond, and if 
better known would be highly appreciated. It is, how- 
ever, scarce, as the monkeys and other wild animals are 
said to be particularly fond of it. This nut, which is of a 
rich amber-brown, is not unlike the Brazil nut, but it has 
a smooth shell furrowed with deep longitudinal wrinkles. 

Soap nuts are the fruits of various species of Sapindus, 
especially S. Saponaria, natives of tropical regions. They 
are so called because their rind or outer covering contains 
a principle, saponine, which lathers in water, and so is 
useful in washing. 
of India, possess the same properties, and are also known 
as soap nuts. (J. PA.) 

NUTATION. See Astronomy, vol. ii. pp. 794-5. 

NUTCRACKER, the name given by Edwards in 1758 
(Gleanings, No. 240) to a bird which had hitherto borne no 
English appellation, though described in 1544 by Turner, 
who, meeting with it in the Rhætic Alps, where it was called 
* Nousbrecher ” (odie “ Nussbrecher ") translated that 
term into Latin as Nucifraga. In 1555 Gesner figured 
it and conferred upon it another designation, Caryocatactes. 
It is the Corvus caryocatactes of Linnæus and the Nucet- 
fraga caryocatactes of modern ornithology. Willughby 
and Ray obtained it on the road from Vienna to Venice as 
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they crossed what must have been the Sómmerring Pass, 
26th September 1663. The first known to have occurred 
in Britain was, according to Pennant, shot at Mostyn in 
Flintshire, 5th October 1753, and about fifteen more 
examples have since been procured, and others seen, in the 
island. In further continuation of the particulars already 
given (Crow, vol. vi. p. 618), it may here be stated that 
a careful monograph of the species by the Ritter Victor 
von Tschusi-Schinidhoffen was printed at Dresden in 1874 
with the title of Der Zannenheher, which is one of its 
many German names. Contrary to what was for many 
years believed, the nest of the Nutcracker seems to be in- 
variably built on the bough of a tree, some 20 feet from 
the ground, and is a comparatively large structure of 
sticks, lined with grass. The eggs are of a very pale 
bluish-green, sometimes nearly spotless, but usually more 
or less freckled with pale olive or ash-colour. The chief 
food of the Nuteracker, though it at times searches for 
insects on the ground, appears to be the seeds of various 
conifers, which it extracts as it holds the cones in its foot, 
and it has been questioned whether the bird has the 
faculty of cracking nuts—properly so called—with its bill, 
though that can be used with much force and, at least in 
confinement, with no little ingenuity. The old supposi- 
tion that the Nutcrackers had any affinity to the Wood- 
peckers (Picidæ) or were intermediate in position between 
them and the Crows (Corvidx) is now known to be 
wholly erroneous, for they undoubtedly belong to the 
latter Family. A. N.) 

NUTHATCH, in older English NuTHACE, from its 
habit of hacking or chipping nuts, which it cleverly fixes, 
as though in a vice, in a chink or crevice of the bark of a 
tree, and then hammers them with the point of its bill till 
the shell is broken. This bird was long thought to be 
the Sitta europea of Linnzus; but that is now admitted 
to be the northern form, with the lower parts white, and 
its buff-breasted representative in central, southern, and 
western Europe, including England, is known as Sitta 
cesia, It is not found in Ireland, and in Scotland its 
appearance is merely accidental. Without being very 
plentiful anywhere, it is generally distributed in suitable 
localities throughout its range—those localities being such 
as afford it a sufficient supply of food, consisting during 
the greater part of the year of insects, which it diligently 
seeks on the boles and larger limbs of old trees ; but in 
autumn and winter it feeds on nuts, beech-mast, the stones 
of yew-berries, and hard seeds. Being of a bold disposi- 
tion, and the trees favouring its mode of life often grow- 
ing near houses, it will become on slight encouragement 
familiar with men; and its neat attire of ash-grey and 
warm buff, together with its sprightly gestures, render it an 
attractive visitor. It generally makes its nest in a hollow 
branch, plastering up the opening with clay, leaving only a 
circular hole just large enough to afford entrance and exit; 
and the interior contains a bed of dry leaves or the filmy 
flakes of the inner bark of a fir or cedar, on which the eggs 
are laid. In the Levant occurs another species, S. syriaca, 
with somewhat different habits, as it haunts rocks rather 
than trees; and four or five representatives of the Euro- 
pean arboreal species have their respective ranges from 
Asia Minor to the Himalayas and Northern China. North 
America possesses nearly as many ; but, curiously enough, 
the geographical difference of coloration 1s Just the reverse 
of what it is in Europe—the species with a deep rufous 
breast, S. canadensis, bemg that which has the most north- 
ern range, while the white-bellied S. carolinensis, with its 
western form, S. aculeata, inhabits more southern latitudes. 
The Ethiopian Region seems to have no representative of 
the group, unless it be the Z/yposuta corallirostris of 
Madagascar. Callisitta and Dendrophila are nearly allied 
a XVII — 84 
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genera, inhabiting the Indian Region, and remarkable for 
their beautiful blue plumage ; but some doubt may for the 
present be entertained as to the affinity of the Australian 
Stttella, with four or five species, found in one or another 
part of that continent, which doubt is increased by the 
late Mr Forbes's discovery (Proc. Zool. Society, 1882, pp. 
569-571) that the genera Acanthisitta and Xenicus, pecu- 
liar to New Zealand, and hitherto generally placed in the 
Family Sittede, belong really to the Mesomyodian group 
and are therefore far removed from it. The unquestioned 
members of the Sittidæ seem to be intermediate between the 
Paride and the Certhiide, and some authors comprehend 
them in either one or the other of those groups. — (A. X.) 
NUTMEG, Tlie spice known in commerce under this 
name is the kernel of the seed of Myristica fragrans, Houtt., 
a dicecious evergreen tree, about 50 to 60 feet high, found 
wild in the Banda Islands and a few of the neighbouring 
islands, extending to New Guinea but not to the Philip- 
pines. Nutmeg y 
and mace are al- 
most exclusively 
obtained from the Ft. 
Banda Islands, al- S^ 
though the culti- 
vation has been 
attempted with 
varying X success 
in Singapore, 
Penang, Bengal, 
Réunion, Brazil, 
French Guiana, 
and the West In- 
dies. The trees 
yield fruit in eight 
years after sowing 
the seed, reach 
their prime in 
twenty-five years, 
and bear for sixty 
years or longer. 
Almost the whole 
surface of the 
Banda Islands is 
planted with nut- 
meg trees, which thrive under the shade of the lofty 
Canarium commune. The light volcanic soil, shade, 
and excessive moisture of these islands, where it rains 
more or less during the whole year, seem exactly to suit 
the requirements of the nutmeg tree. In Bencoolen the 
tree bears all the year round, but the chief harvest takes 
place in the later months of the year, and a smaller one 
in April, May, and June. In the Banda Islands the fruits 
are collected in small neatly-made oval baskets at the end 
of a bamboo, which prevents bruising, the baskets being 
open for half their length on one side and furnished with 
a couple of small prongs projecting from the top, by which 
the fruit-stalk is broken, the fruit falling into the basket, 
The ripe fruit is about 2 inches in diameter, of a rounded 
pear-shape, and when mature splits into two halves, ex- 
posing a crimson arillus surrounding a single seed. When 
the fruit is collected the pericarp is first removed; then 
the arillus is carefully stripped off and dried, in which 
state it forms the mace of commerce. The seed consists 
of a thin hard testa or shell enclosing a kernel, which, 
when dried, is the nutmeg. To prepare the nutmegs for 
use, the seed enclosing the kernel is dried at a gentle heat 
in a drying-house over a smouldering fire for about two 
inonths, the seeds being turned every second or third day. 
When, thoroughly dried the shells are broken with a 
wooden mallet or flat board and the nutmegs picked out 
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and sorted, the smaller and inferior ones being reserved 
for the expression of the fixed oil which they contain, and 
which forms the so-called oil of mace. 

The dried nutmegs are then rubbed over with dry sifted 
lime. The process of liming, which originated at the time 
when the Dutch held a monopoly of the trade, was com- 
menced with the view of preventing the germination of 
the seeds, which were formerly immersed for three months 
in milk of lime for this purpose, and a preference is still 
manifested in some countries for nutmegs so prepared. It 
has, however, been shown that this treatment is by no means 
necessary, since exposure to the sun for a week destroys 
the vitality of the kernel. Noris the dry liming process 
needful, for nutmegs keep well in their natural shell, in 
which form they are usually exported to China. The 
weight of the shells, however, adds one-third to the cost 
of freight, hence this plan is not generally adopted. Penang 
nutmegs are never limed. The entire fruit preserved in 
syrup is used as a sweetmeat in the Dutch East Indies. 

“ Oil of mace,” or nutmeg butter, is a solid fatty substance 
of a reddish-brown colour, obtained by grinding the refuse 
nutmegs to a fine powder, enclosing it in bags and steaming 
it over large cauldrons for five or six hours, and then com- 
pressing it while still warm between powerful wedges, the 
brownish fluid which flows out being afterwards allowed 
tosolidify. Nutmegs yield about one-fourth of their weight 
of this substance. It is partly dissolved by cold alcohol, 
the remainder being soluble in ether. The latter portion, 
about 10 per cent. of the weight of the nutmegs, consists 
chiefly of myristin, which is a compound of myristic acid, 
C,,H5,0, with glycerin. The fat which is soluble in 
alcoho] appears to consist, according to Schmidt and 
Roemer (Arch. Pharm. [3], xxi. pp. 34-48), of free myristic 
and stearic acids ; the brown colouring matter has not been 
satisfactorily investigated. Nutmeg butter yields on dis- 
tillation with water a volatile oil to the extent of about 
6 per cent., consisting almost entirely of a hydrocarbon 
called myristicene, C,H, boiling at 165° C. It is accom- 
panied by a small quantity of an oxygenated oil, myristicol, 
isomeric with carvol, but differing from it in not forming a 
crystalline compound with hydrosulphuric acid. Mace con- 
tains a similar volatile oil, macene, boiling at 160° C., which 
is said by Cloéz to differ from that of nutmegs in yielding a 
solid compound when treated with hydrochloric acid gas. 

The annual imports of nutmegs to the United Kingdom 
amount to from 400,000 to 800,000 tb, each ib consisting of 
about 110 fair-sized nutmegs, and of mace from 60,000 to 
80,000 ib per annum. The former are valued at from three 
to five shillings per Ib, and mace at from one to three shillings 
per 1b. Long, wild, or male nutmegs, the produce of M. 
tomentosa and M. fatua, are sometimes imported in small 
quantities. Several species of Myristica yield fatty oils, 
which form commercial products, but none of these are 
remarkable for fragrance. 

The name nutmeg is also applied to other fruits or seeds 
in different countries. The Jamaica or calabash nutmeg is 
derived from Monodora Myristica, the Brazilian from Crypto- 
carya moschata, the Peruvian from Laurelia sempervirens, the 
New Holland or plume nutmeg from Atherosperma moschata, 
the Madagascar or clove nutmeg from Agathophyllum aroma- 
ticum, and the Californian or stinking nutmeg from Torreya 
myristica. The cotyledons of Nectandra Puchury were at 
one time offered in England as nutmegs. 

Seemann, in Hooker's Journ. Bot., 1852, p. 83; Collingwood, 
Journ. Lin, Soe. Bot., 1869, p. 45; Lumsdaine, Pharm. Journ. [1], 
xi. p. 516; Wallace, Malay Archipelago, i. p. 452, 1869 ; Bickmore, 
Travels in E, Indian Archipelago, 1868, p. 225; Pharmacographia 
(2d. ed.), p. 502; Journ. Pharm. Soe. [5] xiii. p. 304. 


1 This spice seems to be an especial favourite with the people of the 
United States, since the export to that country exceeds that to all 
Europe combined. 
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Y the term nutrition, employed in its widest sense, 
D is understood the process, or rather the assemblage 
of processes, concerned in the maintenance and repair of 
the living body as a whole, or of its constituent parts or 
organs. The term has, however, usually been limited in 
systematic treatises on physiology to a study, mainly 
statistical, of the relations which exist between a living 
being and the medium which it inhabits, embracing a 
determination of the gains and losses of the organism 
under the different conditions to which it may be ex- 
posed. Such a statistical study has already been pursued 
in the article DrgTETICS, and we shall therefore in the 
present article, restricting our attention to the animal 
kingdom, consider nutrition in the more general sense 
above referred to, including—(1) a study of the function 
of digestion; (2) a sketch of the processes concerned in 
the absorption of matter into the blood ; (3) an account of 
the chemieal processes which have their seat in the tissues 
and organs of the body ; (4) an aecount of the processes 
whereby redundant matters, or such as are the products of 
waste, are removed from the animal economy ; (5) a refer- 
ence to the transformations of energy which are associated 
with the exchange of the matters of the body ; (6) a brief 
reference to the processes of growth, decay, and death. 

With the exception of the chemical processes concerned 
in respiration, which will be treated of at length under 
that head, this article will therefore include a short dis- 
cussion of the chemical operations of the body generally, 
and particularly as they are exemplified in the case of man. 

General Introductory Considerations.—There is no con- 
ception which we can form in reference to a living being, 
however rudimentary its structure, which is so general as 
the following :—a living animal, so long as it manifests 
those attributes which characterize it as living, is the seat 
of continual transformations of potential into kinetic energy. 

Such transformations are connected with oxidation of 
organic matters which, primarily derived from the vegetable 
kingdom, have been assimilated, i.e., have been converted 
into the substance of the animal, and are effected through 
the agency of oxygen gas introduced into the body in the 
process of respiration, The act of living is an act of com- 
bustion in which the animal body actually burns, and the 
energy at the disposal of the body, and which is employed 
in raising its temperature or effecting the movements 
which are essential to its continued life, is energy which 
was potential in the organic constituents burned. The 
main products of the combustion of the body are carbonic 
acid and water, besides certain other less completciy 
oxidized substances, which are the analogues of the sóoty 
and tarry products of combustion in a furnace. Of these 
products some, as carbonic acid and a part of the water 
formed, are removed from the body almost as soon as they 
are formed, while others are thrown off at intervals. 

It follows from what has been stated that the act of 
living necessarily implies not only transformation of 
energy but actual waste of the matter of the body, and 
that if an animal is continuously to manifest the pheno- 
mena of life it must be supplied with oxidizable organic 
matter to take the place of that which has been oxidized. 
Accordingly, animal life is impossible nnless the creature, 
besides receiving continual supplies of oxygen gas, receives 
at intervals supplies of food. The food of an animal con- 
sists (1) of oxidizable organie matters which, although they 
may have been derived in part or wholly from some other 
animal body, have primarily been built up through the 
instrumentality of vegetable organisms,— these organic 
matters belong to a few well-defined groups ; (2) of mineral 


matters, including large quantities of water, which form 
an important part of the substance of the body, and the 
presence in and passage of which through the organism is 
essential to the physical processes which have their seatin it. 
In brief, the animal body is the seat of processes of dis- 
integration associated with the manifestation of kinetic 
energy, and of processes of integration in which oxidizable 
matters take the place of the oxidized constituents. If 
life is to continue, in a sense, indefinitely it is essential that 
the processes of integration and disintegration should 
balance, t.e., that the receipts of the body in assimilable 
oxidizable matter should balance the expenditure of the 
body both in matter and energy. There are, it will be 
observed, very close analogies between an animal and 
such a mechanism as a steam-engine, the energy at the 
disposal of both being primarily derived from the oxida- 
tion of combustible matters. Some of the most salient 
points of difference must, however, not be lost sight of. 
(1) The waste of the essential parts of such a machine as 
a steam-engine is insignificant, and bears no definite rela- 
tion to the work done. The kinetic energy of the machine 
is primarily due to oxidation processes taking place in the 
furnace, and in no respect to changes in the substance of 
the machine. The animal, on the other hand, wastes con- 
tinuously in all its parts and organs, and much of its energy 
is derived immediately from material which has become 
part and parcel of the various mechanisms. (2) Any sub- 
stance capable of being rapidly oxidized (burned), and 
thus of generating heat, may be used as fuel for a steam- 
engine, provided its combustion admits of being conducted 
with safety in its furnace, whilst the substances which can 
form the food of animals belong to a limited number of 
groups, which include but a comparatively small number 
of bodies. The constituents of food have not only to 
supply energy to the body, but they must further be cap- 
able of prior conversion into the very substance of the 
animal body, into its very “flesh and blood.” 

Moreover, the constituents of food must be free from all 
traces of the peculiar substances which we term “poisons,” 
and which by their presence have the power of impairing 
and arresting the action of various organs of the body. 


IL—FuwxcrIoN or DIGESTION. 


Hunger and Thirst.—These terms are used to express 
peculiar sensations which are produced by and give ex- 
pression to general wants of the system, satisfied respect- 
ively by the ingestion of organic solids containing sub- 
stances capable of acting as food, and by water or liquids 
and solids containing water. 

Hunger is a peculiarly indefinite sensation of craving or 
want which is referred to the stomach, but with which is 
often combined, always indeed in its most pronounced 
stages, a general feeling of weakness or faintness. The 
earliest stages are unattended with suffering, and, leading 
the animal to wish and seek for food, are characterized as 
“appetite for food.” Hunger is normally appeased by 
the introduction of solid or semi-solid nutriment into the 
stomach, and it is probable that the almost immediate 
alleviation of the sensation under these circumstances 1s 1n 
part due to a local influence, perhaps connected with a 
free secretion of gastric juice. Essentially, however, the 
sensation of hunger is a mere local expression of a general 
want, and this local expression ceases when the want is 
satisfied, even though only liquid and no solid food is 
introduced into the stomach, or even though no food be 
introduced into the stomach, the needs of the economy 
being satisfied by the introduction of food through other 


668 


channels, as, for example, when food which admits of 
being readily absorbed is injected into the large intestine. 

Thirst is a peculiar sensation of dryness and heat local- 
ized in the tongue and throat. Although thirst may be 
artificially produced by drying, as by the passage of a cur- 
rent of air over the mucous inembrane of the above parts, 
normally it depends upon an impoverishment of the system 
in water. And, when this impoverishment ceases, in which- 
ever way this be effected, the sensation likewise ceases. 
The injection of water into the blood, the stomach, or the 
large intestine appeases thirst, though no fluid is brought 
in contact with the part to which the sensation is referred. 

The sensations the causes of which we have briefly 
attempted to trace lead us, or when urgent compel us, to 
take food and drink into the mouth. Once in the mouth, 
the entrance to the alimentary canal, the food begins to 
undergo a series of processes, the object of which is to 
extract from it as much as possible of its nutritive con- 
stituents. It cannot be sufficiently emphasized that food 
in the alimentary canal is, strictly speaking, outside the 
confines of the body ; as much so as the fly grasped in the 
leaves of the insectivorous Dionea is outside of the plant 
itself. "The mechanical and cheinical processes to which 
the food is subjected in the stomach and intestines are pro- 
cesses which have their seat and conditions outside the 
body which it is destined to nourish, though unquestion- 
ably the body is no passive agent, and innumerable glands 
have to come into action in order to supply the chemical 
agents which shall dissolve and render assimilable those 
constituents of the food which are capable of being ab- 
sorbed into the organism, and of forming part and parcel 
of its substance. 

Structure of the Organs of Digestion in Relation to their 
Function.—The processes to which the food is subjected, 
though manifold, are divisible into two great groups : (1) 
the food must be subjected to the action of certain juices 
which dissolve insoluble alimentary matters, and modify 
these no less than certain of the soluble alimentary sub- 
stances ; and (2) it must be mechanically mixed with those 
juices, and propelled more or less slowly from beginning 
to end of the alimentary canal. In accordance with this 
twofold function the alimentary canal is divisible into 
two distinct. but intercalated anatomical tubes, —(1) an 
internal tube of mucous membrane, and (2), investing this 
closely, an external muscular tube. 

The musenlo-membranous double tube thus formed is not, indeed, 
regularly tubular throughont. At the beginning it forms the irre- 
gular cavity of the mouth, which contains the tongue and the mas- 
ticatory teeth. Thence it passes through the fauces and beneath 
the pendulous uvula and soft palate into the pharynx. Afterwards 
it proceeds as a regular tube, the esophagus, or gullet, until the 
level of the diaphragm is reached,—the muscular partition be- 
tween the thorax and the abdomen. Having passed through this 
structure, the narrow tube of the esophagus suddenly dilates at 
the cardiac orifice into the bag called the stomach, at the further or 
pylorie orifice of which the tube resumes its narrow uniform calibre, 
and forms successively the duodenum, the jejunum, and the zleum,— 
parts of the small intestine, of which, in man, the duodenum takes 
up twelve fingers’ breadth, the ileum the lower three-fifths, and the 
jejunum the remainder of the total length of 20 feet. The small 
intestine diminishes somewhat in calibre from duodenum to ileum, 
and at the lower end of the latter opens suddenly into the much 
wider large intestine, which it joins, not at the extreme end, which 
is a cul-de-sac, the eaput cecum coli, but at a point a little lower 
down. The margins of the aperture by which the small opens into 
the large intestine point or project into the latter in such a manner 
that, while they readily permit the passage of matters from small 
to large intestine, any backward movement of the contents of the 
large intestine would have the effect of compressing the lips of the 
opening and closing it; this arrangement constitutes the so-called 
itio-cecal valve. Connected with the caput exeun coli is a small 
diverticulum like a narrow glove finger, called the vermiform 
appendage. The first and greater part of the large intestine is 
known as the colon, the last as the rectum. The total length is 
from 5 to 6 feet. Its lower orifice is called the anus. 

Both muscular and membranous (mucous) tubes are continuous 
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from mouth to anus, and at these, the superior and inferior orifices, 
the mucous membrane which constitutes what we have hitherto 
termed the membranous tube is continuous with the skin which 
covers the general surface of the 
body. This mucous membrane is 
covered throughout at its free 
surface by an epithelium, and 
gives lodgment to glands, whose 
eharacters differ in different parts 
of the tube in accordance with 
the funetion of the part. Below 
the epithelium is a connective 
tissue analogous to the cutis vcra 
of the skin, which in parts has 
the character of ordinary fibro- 
areolar tissue, but in all parts 
froin the stomach downwards has 
the character of so-called adenoid 
connective tissue, as it is found 
in the follicles of lymphatie 
glands. Its meshes support a rich 
supply of fine blood-yessels,lymph- 
atic vessels, and doubtless also 
of delicate nervous filaments. 
Besides these elements there are 
found numerous small bundles, 
or in parts cven sheets, of in- 
voluntary muscular fibres, which 
probably give to the mucous 
membrane the power of limited 
self-contraetion, of such a nature 
as to further the flux and reflux 
of fluids in the myriad lymphatic 
vessels of the part, and perhaps to 
influence in no small degree the 
outpouring of the secretion of cer- 
tain of the glands. To the fairly 
continuous tract or sheet of in- 
voluntary muscle which lies at the 
base or deepest part of the mucous 
membrane or mucosa the term 


of muscularis mucosa (tunica) is 
applied. 

In addition to the glands which 
lieembedded in and open upon the 
surface of the mucous membrane 
of the alimentary canal, others of 
larger size and not in immediate 
relation with its walls communi- 
cate with the interior of the tube 
by ducts which open into it, and 


Fic. 1.—Divisions of the Alimentary 
Canal. M, mouth; Ph, pharynx; Œ, 
esophagus; S, stomach; D, dno- 
denum; J, jejunum; I, ileum; AV, 
appendix vermiformis; AC, ascend- 
ing colon; HF, hepatic flexnre; TC, 
transverse colon ; SF, splenic flexure; 
DC, descending colon; Sg, sigmoid 
flexure; R, rectum; L, larynx; e, Eus- 
tachian tube; G, gall- bladder; H, 
hepatic duct; DC’, common bile- 
duct; P, pancreatic duet. (From 
Turner's Anatomy, fig. 177.) 


which pour into it their scere- 
tion ; such glands are the salivary glands, the pancreas, and the liver. 

The museular tube iu the greater part of its extent consists of 
two layers of involuntary, non-striated, pale, muscular fibres, —an 
inner layer whose fibres encircle the tube, and an outer one whose 
fibres run parallel to the long axis of the tube. But this is not the 
arrangement of every part. There is an apparent rather than a 
real exception in the stomach, where some layers of fibres of the 
circular coat course over the dilated walls of the alimentary tube 
in an oblique direction, giving rise to an oblique layer. In the 
esophagus or gullet, besides the typical cirenlar and longitudinal 
layers, there is at the upper part a second longitudinal layer whieh 
takes up a position internal to —that is, nearer the mucous mem- 
brane than—the circular layers. In the upper part of the gullet 
also the muscular fibres are not unstriped, but, although certainly 
involuntary, are striated like voluntary muscles. 

In the mouth the muscular tube is most irregular and most 
defective, for the mucosa is in parts directly applied to the bony 
boundaries, as over the hard palate and gums ; in another part it 
invests the muscular prominence of the tongue; whilst in other 
regions it lies upon the constrictors of the pharynx and the inner 
aspect of certain other muscles, as those of the cheeks, lips, and 
floor of the mouth. The membranous tube is united to the mus- 
cular tube by a loose layer of connective tissue containing many 
blood-vessels and lymphatie vessels and nerves for the supply of 
the mucosa ; it is often called the submucosa. 

The mucous membrane is the seat of various secreting glands, 
which lie embedded in its substanee and open upon its surface, — 
simple or branched tubular recesses running through the depth of 
the layer, lined by epithelium, continuous with, though not always 
resembling, that of the surface, and opening at the surface by 
minute pores. In the mouth, pharynx, and esophagus those form 
the acinous or racemose glands, which, according to certain sub- 
ordinate features which they present, and also according to certain 
of the characters of the fluids which they secrete, are separated into 
mucous and serous glands. In the stomach they are represented 
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by the simple or branched tubular gastrie glands. In the duo- 
denum we find them as gud tubular deep sockets, the glands or 
crypts of Lieberkühn, and also as the compound acinons glands of 
Brunner, which dip below the level of the mucosa and lie in the 
submucosa. In the jejunum, ileum, and large intestine they 
appear again as the erypts or follicles of Lieberkühn. 

The membranons tube is not everywhere exactly concentrice and 
conterminous with the muscular tube. In the mouth and pharynx 
it is almost entirely so, but at the gullet the muscular tube so 
tightly encloses the membranous that the latter is foreed into 
longitudinal plications to find room for itself. In the stomach the 
membranous Ate is raised into ridges or ruga, which intersect and 
give the surface a honeycomb-like aspect. In the ae part of 
the small intestine the membranous tube is raised into deep annular 
or, more correctly, erescentie folds, running across the direction of 
the gut like incomplete diaphragms, or a series of membranous 
ledges ; these are the valvule conniventes. In the colon the two 
tubes are so disposed as to form a regular series of saccules or 
pouches, adding largely to the capacity of the gut. All these 
foldings greatly inerease the superficies of the membranous tube. 
A further enlargement is effected in the small intestine in an ex- 
ceedingly interesting fashion ; the surface of the mucosa is thickly 
studded with innumerable fine short projections resembling the 
pile of velvet. These are invested by surface epithelium, and 
amongst them, at their feet, open the before-mentioned erypts of 
Lieberkühn. They are the so-called villi. Each contains a lymph- 
atic vessel, blood-vessels, and involuntary muscular fibres, all sup- 
ported by adenoid connective tissue like that of the mucosa below ; 
the lymphatic is in the axis of the villus, the muscles form the next 
layer, and the blood-vessels lie immediately beneath the epithelium. 
When the museular layer of the villus contracts it mnst of necessity 
compress the lymph-vessel, whilst causing no impediment to the 
flow of blood. 

We have described the mucosa of the stomach and intestines as 
containing a framework of adenoid reticular tissue like the tissue 
of lyinphatic follicles. It is, indeed, identical with this,—a net- 
work of branched cells with oval nuclei, the meshes of which 
are crowded with lymph-corpuseles with round nuclei, At certain 
points in the intestines the adenoid tissue of the mucosa presents 
local nodular enlargements; the mucosa at these points becomes 
so much thicker that it swells up at the free surface beneath the 
epithelium into rounded eminenees about as large as millet-seeds 
or the heads of small pins; and at the under surface of the mucosa 
it dips into the submucous tissue in a similar manner. At the 
base of this nodule of. adenoid tissue in the submucosa there is 
usually a network of wide, thin-walled, lymphatic vessels. Many 
of these rounded masses are scattered irregularly over the small and 
large intestines as the solitary follicles or glands, but at the lower 
end of the ileum they form little colonies, often covering an area an 
inch or more in length, situated at that part of the intestine which 
is remote from the attachment of the mesentery. They then con- 
stitute the so-called Peyer's patches. 

Nodular adenoid masses are, however, not limited to the adenoid 
mucosa of the intestines. They are occasionally, though rarely, 
found in the stomach ; they exist beneath the mucous membrane 
of the tongue, and a colony of them forms the mass of the tonsil on 
each side,—the almond-shaped body situated between the posterior 
and anterior pillars of the fauces. 

The intrinsic nerves of the alimentary tube consist of two sys- 
tems of nervous networks with ganglion-eells lying at the nodes ; 
one is found in the submucous layer (plexus of Meissner), the other 
lies between the longitudinal and circular muscles (plexus of Aucr- 
bach, or plexus myentericus). *, 

The whole of the intestines, and the stomach as well; are sus- 
tained in the abdominal cavity by sheets of delicate membrane, 
formed by folds of peritoneum, and called, in the case of the intes- 
tinal portion of the tube, the meseutery. Between the layers of the 
mesentery run the vessels and nerves for the supply of the bowel. 
In addition to blood-vessels there are numerous thin-walled lymph- 
atie vessels called lacteals, which are fed by the rich network of 
lymphatie vessels of the mucosa and submucosa, and which run 
in the mesentery to the back of the abdominal eavity. Here they 
are collected into a large lymphatie reservoir, the receptaculum 
chyli, from which a duct, the thoracic duct, proceeds along the side of 
the vertebral column to open into the venous system at the junction 
of the subelavian and jugular veins on the left side of the neck. 
The lacteal aud lymphatic vessels, whose course has been briefly 
sketched, are interrupted at many points by the presence of lymph- 
atic glands. These may be simply regarded as labyrinthine sys- 
tems of vessels into which the simple afferent lymphatic or lacteal 
vessels open, and each of which is surrounded and penetrated by 
adenoid connective tissue, like that of the intestinal mucosa. After 
a meal the lacteal vessels are filled with a milky fluid, the chyle. 
They were discovered by Aselli in the year 1626. 

It must not be thought that the glands of the mucous membrane 
of the alimentary canal are alone engaged in the preparation of the 
solvent digestive fluids. Other organs there are lying away from 


the alimentary canal which pour their secretions into it by ducts 
at various points. In the neighbourhood of the mouth there are 
three pairs of salivary glands. The parotid glands lie outside the 
cheek over the lower jaw, just in front of the meatus of the ear. 
The ducts of this pair course along the cheeks and pieree them 
opposite the second upper molar tooth on each side; these are the 
two ducts of Stenson. A second pair 
of glands, the submaxillary, lies be- 
neath the ramus of the lower jaw and 
beneath the floor of the mouth ; their 
ducts run forward to open beneath the 
tongue; these are the duets of Whar- 
ton. The third pair, the sublingual, 
lies on the floor of the mouth, beneath 
the mucous membrane anterior to the 
openings of the ducts of Wharton. 
The ducts of these glands are numer- 
ous and open by many apertures on 
the floor of the mouth, some opening 
into the ducts of Wharton. These 
constitute the ducts of Rivinus. . 

About three or four inches below 
the pylorus the ducts of two large 
glands open into the small intestine 
by a common orifice ; these are the 
ducts of Wirsung, or pancreatic ducts, AV) 
from the pancreas on the left, and the &/ 
common bile-duct from the liver on 
the right. 


Movements of the Alimentary \ ey LEE 
Canal.— When food is introduced [A 
into the mouth it is submitted Fie. 2.—Nutritive System of Dog. 


to the operation of mastication. & Csophagus or gullet; B lungs; 
The incisors or cutting teeth 
divide it into portions of suitable 
size, which are thrust under the 
broad faces of the molar or grind- 
ing teeth by the alternate move- 
ments of tongue and cheeks. 
Softer portions of food are 
crushed between tongue and hard 
palate, especially such as are 
taken for their sapid properties 
to please the palate and increase 
the flow of saliva. Mastication 
consists of movements of the 
lower jaw upon the upper, viz., 


C, vena cava; D, liver; E, sto- 
mach; F, spleen; G, rece 
lum chyli; H, pancreas; I, duo- 
denum; J, entrance of biliary 
and hepatic ducts ; K, jejunum ; 
L, ileum; M, cecum; N, colon; 
O, rectum ; P, kidneys, with the 
supra-renal capsules above; R, 
urinary bladder; S, thoracic duct; 
1, parotid gland; 2, salivary 
gland of neck; 8, submaxillary 
and other salivary glands; 4, 
jugular and subclavian veins; 5, 
situation of thymus and thyroid 
glands; 6, entrance of thoracic 
duct into left subclavian vein, 
near the jugular; 7, left auricle; 
8, right auricle ; 9, left ventricle ; 
10, right ventricle ; 11, gall-blad- 
der; 12, vena porte; 13, mes- 
enteric glands; 14, lymphatic 
vessels; 15, lactcal vessels; 16, 
branches of the portal vein ; 17, 


(1) vertical movements brought x ton 


about by the temporal and the internal pterygoid and 
masseter muscles on the one hand, and by the digastric, 
mylo-hyoid, and other depressor muscles attached to the 
lower jaw on the other; (2) horizontal movements, for- 
wards and backwards, effected by the external pterygoid 
muscles; when one of these muscles alone contracts, the 
forward movement of the chin is changed to a forward and 
lateral movement by the rotation of the jaw around the 
opposite condyle as a pivot; after being moved forward 
the jaw is retracted by the horizontal fibres of the temporal 
muscle; (3) grinding movements effected by a combina- 
tion of the various muscles already mentioned. 

That the tongue and checks are not frequently nipped be- 
tween the teeth is an indication of the perfect co-ordination 
of a very complex series of movements. The controlling 
sensations are chiefly conveyed along the fibres of the fifth 
cranial nerve. The motor fibres of the same nerve supply 
the chief but not all the muscles of mastication. 

After the food has been reduced to a proper consistency 
by the combined influence of the mechanical movements 
of the jaws, tongue, and cheeks, and the action of the 
saliva, it is rolled into a mass or bolus ready for swallow- 
ing. The bolus is pushed on the dorsum of the tongue, 
which is hollowed into a shallow trough to receive it. It 
is easy to conceive how this shape of the tongue is brought 
about when we consider that the tongue is provided with 
vertical fibres, with horizontal antero-posterior fibres, and 
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with horizontal lateral fibres, in addition to its extrinsic 
muscles. The tip of the tongue is then raised against the 
hard palate in such a manner as to form an angle in 
which the bolus lies. By the approximation of the tongue 
to the palate the angle is lessened and the bolus is, in 
consequence, driven backwards. This constitutes the first 
stage in the act of swallowing, and is a voluntary act. At 
the end of the first stage the morsel of food has passed 
beyond the level of the anterior pillars of the fauces. The 
acts of the second stage are very complicated, and prob- 
ably are entirely involuntary. The posterior pillars of the 
fauces approach one another in the middle line, and the 
uvula falls into the space left between them. The fleshy 
curtain thus extemporized is then drawn up towards the 
hind wall of the pharynx, which is drawn a little forwards 
and upwards to meet it. Thus the passage into the nose 
is completely shut. Meanwhile the vocal cords of the 
larynx draw near to one another ; the epiglottis is pushed 
backwards over the larynx, and the whole larynx is drawn 
suddenly upwards and forwards beneath the root of the 
tongue. In this manner the entrance into the respiratory 
passages is protected. Finally, the anterior pillars of the 
fauces are made to meet over the tongue in order to pre- 
vent the regurgitation of the food. There is but one 
way open to the bolus; the sudden drawing forward of 
the larynx and the base of the tongue in fact ‘‘cuts the 
ground” from under the ball of food, which thereupon 
falls into the grasp of the “constrictors” and enters upon 
the third and final stage in the act of deglutition. This, 
even more certainly than the second stage, is purely 
involuntary. The constrictors contract from above down- 
wards and force the morsel of food into the upper portion 
of the cesophagus, Once in the gullet, the mass of food is 
driven downwards by the so-called “ peristaltic” move- 
ments of the tube—the circular fibres contract one after 
another from above downwards, lessening the calibre of the 
tube in successive stages, whilst the longitudinal fibres 
seem to have the function of drawing the tube over the 
bolus as a stocking is drawn over the foot. 

Deglutition is a reflex act, in so far as it is involuntary, 
the centre for which lics in the medulla oblongata; de- 
struction of this centre implies incapacity to swallow. The 
centre, though normally under the influence of the higher 
centres, may, however, act quite independently of these, 
as is evidenced by the fact that animals in which the 
cerebral hemispheres were absent have occasionally sur- 
vived for a short time, and have still been able to suck 
and swallow. Although the excised gullet often exhibits 
a true peristalsis, which doubtless depends upon a local 
nervous mechanism, the normal movements in the body 
scem to be regulated from the medulla oblongata. 

At the entrance of the stomach the food meets the 
barrier opposed by the contracted cardiac orifice; the 
contraction must be overcome before the food can gain 
admittance. The relaxation is certainly an active process 
under the control of the medulla oblongata through the 
vagus nerve, since section of the vagi causes a block to 
the progress of food from the cesophagus into the stomach. 

In the stomach the food is detained for a period which 
varies very greatly with its digestibility, but which in the 
human subject is not often longer than four or five hours. 
It is subjected to a rubbing and rolling action of the 
stomach-walls and a modified peristalsis, which causes the 
food to move slowly from the cardiac orifice along the 
greater curvature to the pylorus, whence it returns along 
the small curvature to the cardiac end again, The gastric 
movements are slight at first, but gradually increase in 
vigour. The pylorus is tightly closed at the beginning of 
a meal, but becomes more and more relaxed as digestion 
proceeds, so that, whilst at first only the finer parts of the 


gastric contents can pass, afterwards the coarser parts and 
even solid lumps of imperfectly-digested aliments are 
permitted to escape into the duodenum. We possess little 
accurate knowledge as to the nervous mechanism of the 
stomach. Are the movements caused immediately by the 
local nervous ganglia situated in its walls? Or does the 
impulse to move descend directly from the encephalic centre 
along the pneumogastrie nerves? All that we know is (1) 
that movements of an excised stomach are induced with 
great difficulty, (2) that stimulation of the vagus will 
often cause movements of the stomach, and (3) that sec- 
tion of the vagi impedes the passage of food out of the 
stomach. The movements of the stomach have been said 
to cease altogether during sleep. 

When the gastric contents, to which the term chyme is 
often applied, pass through the pylorus into the duodenum, 
they begin to move onward by the pure peristaltic action 
of the small intestines. The powerful annular fibres con- 
tract one after another, driving the food onward, as water 
may be squeezed along an india-rubber tube by the com- 
pression of the hand. The longitudinal fibres contract in 
such a manner that the intestine is drawn over the advanc- 
ing mass. The movements always occur (in health at 
least) in a direction from the stomach to the ileo-cæcal 
valve; here they stop and never pass as a continuous wave 
to the large intestine. 

Peristalsis may be exhibited by an excised intestine in- 
dependently of any extrinsic nervous apparatus. Stimu- 
lation of the vagus nerve, as a rule, excites the intestinal 
movements, while excitation of the splanchnic nerves tends 
to still them. When the blood stagnates in the intestinal 
vessels active peristalsis ensues. As the splanchnic nerves 
are also the vaso-motor nerves of the intestines, excitation 
of them produces constriction of the blood-vessels and com- 
parative bloodlessness. 

After passing through the ileo-cæcal valve the intes- 
tinal contents, which have been very greatly diminished in 
amount owing to the process of absorption that has gone 
on, quickly assume the characteristic appearance of fæces. 
The undigested and insoluble parts of the food, mixed 
with mucus, with epithelial débris, and with some sub- 
stances derived from the secretions of the alimentary canal, 
notably with some biliary products, must be cast out; 
this is effected by the act of defecation. The anus is 
normally kept firmly closed by the contraction of two 
sphincter muscles,—the external, which is one of the 
skeletal muscles, and the internal, which is formed by a 
special development of the lowest rings of the circular layer 
of muscles of the intestine. In the act of defæcation these 
sphincters are relaxed, while the contraction of the rectum 
forces its contents downwards. The levatores ani are 
brought into play by the will and exert an action similar 
to that previously referred to as performed by the longi- 
tudinal fibres of the intestine. Of special influence in 
aiding the expulsion of the contents of the bowel is the 
contraction of the abdominal muscles which follows a pre- 
liminary fixation of the diaphragm by a deep inspiration. 

The act of defecation is-essentially a reflex act. The 
centre which presides over the sphincters of the anus lies 
in the lumbar portion of the spinal cord. This centre is 
under the control of the brain, under the influence of which 
its activity is either increascd or inhibited. 

Vomiting, or the ejection of the contents of the stomach through 
the mouth, is an act of considerable complexity ; (1) the cardiac 
orifice of the stomach is relaxed or, to be accurate, thrown open by 
the operation of some reflex nervous mechanism with which the 
vagus is connected ; (2) contraction of the muscular coat of the 
stomach occurs ; (3) the abdominal walls are powerfully compressed, 
and the diaphragm is at the same time strongly fixed by closure of 
the glottis. As concurrent phenomena in ordinary vomiting may 


be mentioned the sense of nausea and the free flow of saliva which 
occurs during and indeed before the act. 
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Vomiting may, within certain limits, be inhibited by taking a 
series of deep and rapid spat at a time when the sense of 
nausea is becoming unbearable. ) : 

True vomiting seems to be impossible without the aid of the 
abdominal muscles, as, for example, when the abdomen is laid 
open. In such conditions emeties cause active opening of the car- 
diae orifice and movements of the stomach-walls, but not the full 
and free expulsion of the contents. Vomiting is usually a reflex 
act, the centre for which lies in the medulla oblongata near the 
centre for respiration, though it is reasonable to suppose that it 
may oceur not only as a reflex act but as a result of direct stimula- 
tion of the centre or centres associated with it. 


Secretions of the Alimentary Canal.— Production of the 
Alimentary Juices.—We have described the movements of 
the alimentary tube by which the food is triturated and 
agitated, and finally propelled from mouth to anus. One 
object of these movements is to mix together the food and 
certain solvent juices which are poured upon the food at 
various points. We have now to give an account of these 
juices and their properties. They are produced in, or 
by the agency of, the epithelium cells lining the interior 


of glands which are either situated in the walls of the: 


alimentary canal or which empty their secretion into it. 
Though these cells derive the materials necessary to their 
metabolic activity from the blood, the substances which 
they elaborate and which are characteristic of the secre- 
tions that they help to form are not found in the blood, 
but are products of the activity of the protoplasm of the 
cells themselves. The act of secretion is a function of the 
living cell, and not a mere act of filtration or diffusion 
through the vascular walls to the cell-substance. It often 
involves the elaboration of entirely new substances. The 
act of secretion is, or may be, under the control of the 
nervous system; it may be started, inhibited, and the 
products of the secretion may be variously modified, by 
the stimulation of distant nerves. In some glands cer- 
tainly, and possibly in all, the elaboration of the specific 
secretion of the gland takes place in two well-defined 
stages, and the two stages are indicated by differences in 
the anatomical appearances of the gland-cells. 

The characteristic constituents of the several juices 
which are specially concerned in the chemical changes of 
the alimentary canal are certain so-called “ unorganized ” 
ferments, which we shall, following the suggestion of 
Kühne, denominate enzymes. Like all ferments, these 
are capable, under suitable circumstances, of initiating 
specific changes in certain bodies with which they are 
brought into contact, changes which may be incommen- 
surably great when contrasted with the magnitude of the 
mass of the ferment engaged. ‘“‘Unorganized” or, as they 
have also been called, “unformed” ferments differ, how- 
ever, from the “organized” or “formed” in that, whilst 
they are the products of the activity of living cells, When 
once formed they cease to be living, are unconnected with 
any organized form, and have no power of reproduction or 
increase. 

The enzymes for the most part exert their action un- 
impaired in the presence of certain bodies which kill the 
great majority of organized ferments ; thus salicylic acid 
does not hinder peptic and tryptic digestion, whilst it 
prevents the putrefactive changes which are very apt to 
occur in the latter case, and which are connected with the 
development of organized ferments. Certain enzymes, as 
the diastatic ferment of saliva and pancreatic juice, are, 
however, destroyed by salicylic acid. 

As will be shown in detail in the sequel, the secreting 
cells of glands which produce enzymes exhibit marked 
differences corresponding to different states of activity. 
In the case of the secreting cells of the pancreas the 
cells appear to produce and store up for a time a body, a 
zymogen, from which subsequently the tryptic enzyme 
trypsin is set free. The progress of research may perhaps 
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establish the existence of zymogens corresponding to the 
other enzymes. 

Usually the glandular organs which produce the aliment- 
ary juices contain stored up within them their character- 
istic enzymes, which may be extracted by digesting the 
comminuted organ in water, or still better in glycerin, 
which dissolves them nearly all, and furnishes solutions 
which preserve their activity long unimpaired. Enzymes 
are all insoluble in strong alcohol, so that the tissues 
from which they are to be extracted may be first de- 
hydrated by digestion in absolute alcohol and afterwards 
extracted with glycerin. Solutions of enzymes are rendered 
inactive by boiling or by exposure to a temperature above 
70° C. The principal enzymes of the alimentary canal 
belong either to the group of proteolytic or to that of 
diastatic or amylolytic ferments: the enzymes of the first 
group (pepsin and trypsin) dissolve proteids and effect 
their more or less perfect decomposition; the enzymes 
of the second class (as ptyalin and the diastatic ferment 
of the pancreas) dissolve starch and produce from it a 
series of bodies which will be discussed in reference to the 
action of saliva on starch. 

Besides the proteolytic and amylolytic ferments, there 
occur in the alimentary canal a curdling ferment, an 
inverting ferment, and perhaps a fut-decomposing ferment. 

All enzymes exert a more energetic action at a moder- 
ately high than at a low temperature, though the influence 
of a rise in temperature is more marked in some cases 
than in others, The reaction of the medium in which 
they are placed influences remarkably the activity of cer- 
tain enzymes; thus pepsin, the proteolytic ferment of the 
stomach, is inactive in neutral or alkaline solutions, the pre- 
sence of a free acid being essential to its activity, whilst 
trypsin, the proteolytic ferment of the pancreas, acts with 
feebleness in solutions which are neutral or faintly acid, 
since it needs for the full exercise of its powers a decidedly 
alkaline medium. The enzymes appear to possess the power 
of rapidly inducing, at the temperature of the animal body, 
in bodies subjected to them similar chemical operations to 
those which can be brought about with great slowness by 
prolonged heating with dilute mineral acids, or by the 
prolonged action of boiling water or superheated steam. 
These operations are of the nature of hydrolytic decomposi- 
tions, that is to say, such as are connected with the union 
of the elements of water with the decomposing body. 

Salivary Glands and Secretion of Saliva.—There are 
no secreting glands in the body which have been sub- 
jected to so elaborate a study as the salivary glands, 
whether we consider their structure or the circumstances 
which influence or accompany the act of secretion. We 
shall therefore give the results of rescarches on these 
glands at much greater length than those referring to the 
other glands concerned in the preparation of the aliment- 
ary juices. 

As has been already said, the saliva is secreted by several 
glands of which the ducts pour their secretion into the 
cavity of the mouth, where it is mingled and constitutes 
the *mixed saliva." The chief of these glands are the 
parotid, the submaxillary, and the sublingual glands, though 
their secretion is mixed with that of small glands (mucous 
and serous) scattered through the mucous membrane of 
the mouth and tongue, which are included under the term 
“buceal” glands. J 

The salivary glands all belong to the group of acinous 
or compound racemose glands. According to the researches 
of Heidenhain, they may, however, be divided into two 
groups, which he has denominated serous or albuminous 
and mucous glands, according to the structure of the cells 
of their acini, their chemical characters, and the nature 
of the secretion which they elaborate. 
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To the group of serous glands belong the parotid of man 
and the majority of animals, the submaxillary gland of the 
rabbit, and some of the glands of the tongue ; to that of 
mucous glands belong the submaxillary and sublingual 
glands in most animals, some of the glands of the tongue, 
and the cesophageal glands. Glands belonging to the 
former of these classes secrete a fluid containing some, 
though it may be only a small quantity, of a proteid coagul- 
able by heat, and resembling, if not identical with, serum- 
albumin; the mucous glands, on the other hand, as their 
name implies, secrete a liquid free from albumin, but con- 
taining more or less mucin. 

In the serous glands the epithelium lining the acini is 
composed of comparatively small, rounded, or polygonal 
cells, of which the outlines are not very distinct until acted 
upon by certain reagents. No cell-wall is present; the 
protoplasm, which is not coloured by carmine, presents 
many dark granules, and surrounds an irregularly saccular 
or rounded nucleus which is coloured by carmine. 

In the mucous glands the characteristic (mucous) cells 
of the alveoli are large and clear, very faintly granular, 
with a rounded or oval nucleus near their periphery sur- 
rounded by a trace of protoplasm. They possess a cell-wall, 
and a strongly refracting process which springs from the 
cell in the neighbourhood of the nucleus. 

In addition to the characteristic mucous cells there are 
found in the alveoli of most mucous salivary glands when 
examined in a state of rest, situated at some parts of the 
periphery, t.e., lying more internal than, or nearer to, the 
membrana propria than the mucous cells, half-moon-shaped 
aggregations of small cells, possessed of a round nucleus 
easily stained with carmine, and containing albumin ; 
to these aggregations the term of demuUwnes or lunulz of 
Gianuzzt has been applied. In some cases we find alveoli 
in which these small cells are not arranged in demilunes, 
but form a row of cells lying external to the mucous cells, 
and completely encircling them (see fig. 3). 

As has been said, in certain mucous glands the mucous 
cells are supplemented by the cells of the demilunes, though 
there are other mucous glands, as those of the tongue, 
where the typical mucous cells alone occur. There are 
glands, and the submaxillary of man is an example, which 
are termed mixed glands, inasmuch as some of the acini 
have all the characters of serous, others of mucous glands. 
The submaxillary gland of the guinea-pig possesses, accord- 
ing to Klein, a structure undistinguishable from that of 
the pancreas. 

We shall not enter, in this place, into a detailed descrip- 
tion of the innervation of any one of the salivary glands, 
but shall confine ourselves to the following statements. 

Each salivary gland is supplied by at least three classes 
of fibres, viz., secretory, vaso-constrictor, and vaso-dilator 
fibres, of which the first and the third are conveyed to the 
glands in branches of cerebral nerves ; these are, the chorda 
tympani for the submaxillary and sublingual, and the 
auriculo-temporal (which, however, derives them through 
communications with the otic ganglion from the glosso- 
pharyngeal nerve) for the parotid. The second class, the 
vaso-constrictor or vaso-motor fibres, run in sympathetic 
trunks. When, therefore, one of the cranial branches 
supplying a gland is stimulated there occur two acts, viz., 
secretion and simultaneous dilatation of blood-vessels ; that 
these two acts are not absolutely interdependent is proved 
by the fact that certain drugs paralyse the one set of 
fibres, but leave the other intact. When, on the other 
hand, the sympathetic filaments supplying the gland are 
stimulated, the blood-vessels of the gland contract, and 
there is produced a small quantity of saliva differing in 
physical characters and chemical composition from that 
obtained under the circumstances first referred to. Accord- 
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ing to Heidenhain, however, in each of the two kinds of 
nerves supplying a salivary gland there exist, besides the 
vascular nerve-fibres, secretory and trophic fibres, though 
the number of one or other of these classes may be insigni- 
ficant,—the secretory predominating in the cranial nerve 
branches, the trophic in the sympathetic. Stimulation 


of secretory fibres leads, according to Heidenhain, to an. 


Oe SE Soe Qs 
Fic. 3.—Sections of a Mucous Gland of the Dog. A, during rest; B, after 
activity. (From Quain's Anatomy, fig. 505.) 
increased flow of water, stimulation of the trophic to an 
increased secretion of specific substances and to an in- 
creased production of protoplasm. 

When a salivary gland passes from the state of rest into 
that of activity it 1s at once the seat of an increased blood 
flow, which is associated with the dilatation of the blood- 
vessels of the organ. Under these circumstances, the blood 
leaving the gland presents a florid arterial colour, instead 
of the venous colour which characterizes the blood of the 
organ when at rest. This vascular dilatation is explained 
by the coming into action of the before-mentioned vaso- 
dilator fibres ; it is independent of the act of secretion. 

As was shown in a now classical investigation of Ludwig, 
when the salivary glands are thrown into activity there is 
a rise in temperature, so that the temperature of the saliva 
leaving the submaxillary gland may exceed by 1*:5 C. that 
of the blood flowing to the gland. This rise in temperature 
cannot be explained by a study of the chemical characters 
of the salivary secretion, but is doubtless the result of the 
increased metabolic changes which necessarily accompany 
the act of secretion in the gland-cells, and which chiefly 
affect their protoplasm. 

That the secretion of saliva (and indeed secretion in 
general) is not a mere act of filtration was proved by 
Carl Ludwig when he showed that saliva can be secreted 
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by a gland though the pressure within it is many times 
higher than that of the blood circulating through the 
arteries which supply it. On many grounds it may be 
positively asserted that the secreting cells are the primary 
agents in the withdrawal from the blood of the water 
necessary for the secretion, though the exact nature of the 
process is yet unknown; similarly, on the grounds stated 
below, we know that within the protoplasm of the gland- 
cells are formed the characteristic soluble constituents of 
the secretion. 

The researches made during the last few years by Heiden- 
hain, and fully confirmed by a large number of observers, 
have demonstrated that in the salivary glands, as indeed 
in all secreting glands, structural and perfectly obvious 
microscopic changes occur, which stand in close relation 
to the different conditions of functional activity. 

The resting gland-cell is large, but possesses compara- 
tively little protoplasm, and therefore comparatively little 
matter which can be stained by colouring bodies, especially 
by carmine ; it contains instead a store of material which 
has been elaborated in, or at the expense of, the protoplasm. 
This material does not constitute the specific matter of the 
secretion, but is its antecedent. That it differs chemically 
in the case of the mucous glands is proved by the fact 
cited by Heidenhain, and discovered by Watney and 
Klein, viz., that, whilst mucin is stained by hematoxylin, 
its antecedent (nucigen) is not affected by that colouring 
matter ; in all other respects the two bodies are identical. 
When, however, a gland passes into a state of activity, as, 
for example, by the irritation of its so-called secretory 
(trophic?) nerves, the gland-cells undergo the following 
changes, which may proceed simultaneously though not 
necessarily so :—the stored-up matter previously referred 
to is converted into soluble constituents of the secretion, 
and at the same time there occurs à growth of the proto- 
plasm of the cells, at the expense doubtless of the richer 
supply of lymph which during the secretory act bathes 
the gland. 

The period of activity in so far as the gland-cell is 
concerned is indeed a period of removal of ready-made 
constituents of secretion, in some cases, as in the mucus- 
bearing cells of the mucous glands, a period of destruc- 
tion of cells laden with such constituents; but at the 
same time in all cases a period in which the protoplasmie 
constituents of the cells generally increase, and active pro- 
liferation of secreting cells occurs. 

Whilst we have in a few sentences sketched the general 
characters of the changes which glands undergo during 
secretion, our picture is wanting in all details, and the 
reader is referred for further information to works on 
histology and physiology. - 

(lands of the Stomach and Secretion of Gastric Juice. — 
In vol. vii. p. 225 a brief description has been given of two 
kinds of glands which are found embedded in the mucous 
membrane of the stomach, and which are concerned in 
the preparation of the secretion of this organ, the so-called 
gastric juice. The first kind of glands, the ‘mucous 
glands of the stomach,” so called from their having been 
formerly erroneously supposed to be engaged in the secre- 
tion of mucus only, are situated chiefly at the pyloric end 
(figs. 4, 5) of the stomach. The second kind, the so- 
called “peptic glands,” owe their name to the view that 
they alone secreted the digestive gastrice juice, and are 
found in most animals in the mucous membrane of other 
parts of the stomach than the pylorus. The pyloric glands 
are tubular glands, simple or compound, composed of a 
basement membrane lined by two kinds of epithelium- 
cells, (1) cylindrical epithelium-cells confined to the neck 
of the gland, (2) cylindrical or cubical epithelium-cells 
lining the part of the tube below the neck, and which, 
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though not very different in form from the cells of the 
neck, possess an entirely different function. The peptic 
glands of the older writers, now usually called “ glands of 
the fundus,” present three varieties of epithelium-cells. 
Their “neck” is lined by cylindrical epithelium similar 
to that of the neck of the pyloric glands. The deeper 
part of the glands is lined by small cubical “central " cells, 
below which and interposed 
between them and the base- 
ment membrane is a discon- 
tinuous layer of large ovoid WR 
“border ” cells, the so-called 
“peptic cells” of older 
writers. 

During active digestion 
the cubical cells of both py- 
loric glands and glands of 


Fio. 4.—Pylorie Gland, from a section of the Dog’s stomach (Ebstein). m, 
mouth; n, neck; tr, deep portion of a tubule cut transversely. (From 
Quain's Anatomy, fig. 515.) 

Fra. 5.—Cardiae Gland, from the Dog's stomach (Klein and Noble Smith). 
llighly magnified. b, base or fundus of a tubule; d, duct or mouth of gland; 
c, central cells; p, parietal cells. (From Quain's Anatomy, tig. 517.) 

the fundus become swollen and granular ; after a period of 

rest they return to their original size and assume a com- 

paratively clear appearance. The ovoid cells also swell 
during digestion, but in other respects remain unchanged. 

When the stomach is inactive, i.e., in the fasting con- 
dition, its mucous membrane is pale and the organ contains 
no fluid; the mucous membrane in the pyloric region 
presents an alkaline reaction. When, however, food enters 
the stomach, or the mucous membrane is subjected to 
mechanical stimulation, an acid juice, the so-called gastric 
juice, is poured out, the act of secretion being accompanicd 
by a reddening of the mucous membrane. 

Evidence appears to be most conclusive in support of 
the view that the three kinds of epithelium-cells found in 
the stomach and its glands possess entirely separate func- 
tions. "The epithelium-cells which line the interior of the 
stomach, and which, like those of the neck of both kinds 
of glands, are cylindrical in shape, appear to be mucus- 
forming cells. The cubical cells which are found in the 
deeper parts of the pyloric glands appear functionally to 
be identical with the central cells of the glands of the 
fundus, both being engaged in forming the chief ferment 
of the gastric juice, viz., pepsin, whilst the ovoid cells of 
the glands of the fundus are the sole elaborators of the 
acid of the gastric juice. The glands which possess these 
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acid-forming cells have of late been termed (Langley) 
oxyntic glands (o£óvew, to render acid). 

No accurate estimate can be formed of the amount of 
gastric juice secreted during twenty-four hours. It has 
been calculated to be between 20 and 30 pints. 

Secretion of the gastric juice may occur after all the 
nerves going to the stomach have been divided, though it 
is for a time arrested after division of the pneumogastric 
nerves. It is probable that the process of gastric diges- 
tion is essentially under the control of an intrinsie nervous 
mechanism situated in the mueous membrane, though this 
is normally influenced by the higher nerve centres. 

Liver and Secretion of Bile.—The structure of the liver 
has already been sufficiently described (vol. vii. p. 229 8q.), 
and need not be further alluded to in this place. The 
secretion of the liver, the bile, is being continually formed, 
though not always at the same rate. In animals possessed 
of a gall-bladder it is stored in the intervals of digestion 
in this reservoir. When food is taken into the stomach 
the bile begins to be secreted in larger quantities, the 
maximum being reached about six hours after the meal. 
As the so-called acid *chyme," to be afterwards referred 
to, passes the opening of the bile-duct in the duodenum, 
it is probable that a stream of bile is poured upon it by 
the reflex contraction of the gall-bladder. During the 
time when bile is being secreted much heat is evolved in 
the liver. The bile, as will be shown in the sequel, should 
be looked upon as a liquid containing only certain, for 
the most part useless, by-products resulting from great 
chemical operations going on in the liver. Little is known 
as yet of the exact changes which occur in the liver-cells 
during activity, nor of the manner in which the nervous 
system influences the secretion of bile. 

Pancreas and the Secretion of Pancreatic Juice.—The pan- 
creas possesses a structure which presents great resemblance 
to that of serous salivary glands, and its alkaline secretion 
was until lately looked upon as closely resembling the saliva. 

The secreting cells of the pancreas, which differ but little 
microscopically from those of such a salivary gland as the 
parotid, exhibit very marked differences, which correspond 
to different states 
of functional acti- 
vity. During a 
period of glandular 
repose the cellscon- 
tain innumerable 
granules, which are 
congregated at that 
side of the cell 
which lies towards 
the centre of the 
acini (fig. 6, B). The 
outer or peripheral ouo. of Rabbit. A, during rest; B, in 
portion of the cells 3955. anne granular zone; b outer tne 
—the smaller part of two cells. (From Foster's Physiology, fig. 43.) 
of the resting cell—is clear. After a period of glandular 
activity the granular half of each cell is found to have 
diminished greatly (fig. 6, A); the whole cell is clear and 
distinctly smaller than before, and its behaviour towards 
colouring matters is very different. The pancreas, when 
perfectly fresh and just removed from the yet warm 
body of an animal which is killed, does not contain, ready 
formed, all ferments which will in the sequel be referred 
to as characterizing the pancreatic juice. If we treat the 
gland, for instance, with glycerin, which possesses the power 
of extracting and dissolving all the ferments, we fail to 
obtain a solution which possesses the power of digesting 
proteids ; but, instead, we find a substance in the solution 
from which, by the addition of a little acetic acid, the pro- 
teolytic ferment may be formed. 
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The cells of the pancreas thus elaborate a substance 
which is the antecedent of the proteolytic ferment, and 
which yields it when it passes into the pancreatic ducts ; it 
is customary to speak of this body as zymogen or ferment- 
former, because it gives rise to one of the chief enzymes 
or ferments of the juice. The secretion of pancreatic fluid 
is slight except during digestion. After the taking of a full 
meal the secretion is suddenly exalted, reaching its maxi- 
mum two or three hours afterwards. The secretion then 
diminishes until a period which extends from the fifth 
to the seventh hours, when a rise occurs, which lasts to 
between the ninth and eleventh hours after food. The 
secretion then gradually sinks, until it absolutely ceases. 
Stimulation of the gastric mucous membrane starts the 
secretion of pancreatic juice ; it is arrested during nausea 
and vomiting, as also when the central end of the divided 
pneumogastric is stimulated. 

Intestinal Glands and their Secretion. —The mucous mem- 
brane of both the small and the large intestine contains 
embedded in its substance innumerable simple tubular 
glands, the so-called crypts or glands of Lieberkühn, which 
are lined by a single layer of cylindrical epithelium con- 
tinuous with and resembling that covering the exposed 
surface of the intestine. Very little is known as to the 
function of these glands, whose office is probably widely 
different in different sections of the intestinal tube, particu- 
larly in the large as distinguished from the small intestine. 
We do know that the epithelium-cells of these glands are 
capable of forming mucus, and that in the small intes- 
tine they are doubtless the source whence is derived the 
so-called intestinal juice or “succus entericus” which is 
poured into the intestine in large quantities under par- 
ticular circumstances, as, for instance, when all the nerves 
supplying the gut are divided. 


Physical and Chemical Properties of the Several Alimentary 
Juices. 

The mixed saliva of man is, when perfectly fresh, a 
clear, transparent, viscid liquid, which, on microscopic exa- 
mination, is found to contain cells of squamous epithelium 
derived from the mouth, besides certain globular cells 
derived from the salivary glands and called “salivary cor- 
puscles.” Its reaction is alkaline; it has a specific gravity 
of about 1:003, and contains about five or six parts per 
thousand of solid matters. Its solid constituents consist (1) 
of certain saline matters transuded from the blood and, 
in addition, of a small quantity of a soluble sulphocyanide, 
detected by the reddish tinge caused by the addition of 
solution of ferric chloride to the saliva; (2) small quantities 
of soluble proteids, coagulable by heat ; (3) mucin, to which 
saliva owes its viscidity, and which is thrown down when 
the liquid is acidulated with acetic acid ; (4) a ferment or 
enzyme called ptyalin, salivary diastase, or the diastatic 
ferment of saliva. The last-mentioned is the most import- 
ant constituent. It possesses the power of rapidly render- 
ing cooked starch soluble, though its action on raw starch 
is but very slight. Not only does it dissolve starch, but it 
progressively decomposes the complex starch molecules into 
isomeric bodies of less complexity. Starch has a chemical 
composition which may be represented by the empirical 
formula (C,.H 90,9), the exact value of x being yet a 
matter of doubt. The salivary diastase, under suitable 
conditions, as has been said, first converts insoluble into 
soluble starch (hence it is sometimes termed an amylolytic 
ferment) which, it has been surmised, probably has the 
composition (C,4H,,0,9), This soluble starch, like the 
insoluble body, gives a beautiful blue colour with iodine. 
By the further action of the ferment the soluble starch 
yields a series of dextrins which are isomeric with starch, 
though they possess smaller molecular weights and differ- 
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ent reactions, and at the same time a sugar which, from 
its identity with that which is produced in the process of 
malting of barley, is called “maltose,” and which, though 
possessing many of the reactions of grape-sugar, is an 
isomer of cane-sugar; when crystallized it has the com- 
position C,,H5,0,, + H30. 

The changes which are brought about by the action of 
the salivary ferment on the starchy constituents of food 
are hastened by a temperature near that of the mammalian 
body. Boiling destroys the diastatic power, as also does 
the presence of strong acids or alkalies. A very feeble 
acid reaction does not absolutely stop the characteristic 
action. 

Whilst the saliva of mau and some few animals possesses 
the remarkable diastatic ferment just referred to, this is 
absent from the saliva of the majority of animals, so that 
we are forced to conclude that the saliva is an alimentary 
juice which subserves mechanical rather than essential 
chemical functions. 

Gastric Juice. — This is a thin colourless or straw-coloured 
liquid of strongly acid reaction, and of a mawkish taste. 
Its specific gravity varies between 1:001 and 1:010, and 
it contains from 4 to 1 per cent. of solid matters. 

The gastric juice contains (1) free hydrochloric acid, (2) 
certain mineral matters, and (3) a ferment or enzyme 
called pepsin. It has been much disputed whether the 
gastric juice contains the hydrochloric acid in a free con- 
dition, but the question may be considered to have been 
settled in the affirmative by many facts, amongst which 
one of the most striking is that the gastric juice behaves 
towards certain organic colouring matters as only liquids do 
which contain free mineral acids. The pepsin, which has 
never been separated in a pure condition, is soluble in water, 
weak spirit, and glycerin, and confers upon all these solvents 
its characteristic property, viz., that of dissolving, in the 
presence of a dilute free acid, and at a suitable tempera- 
ture, insoluble proteids, and of converting these into soluble 
and diffusible modifications termed peptones. Peptones 
differ from other albuminous or proteid bodies in their 
greater diffusibility, as well as in their much higher solubility 
in pure water. They are not coagulated by heat or by 
nitric acid, and are not thrown down by many mineral 
salts which precipitate other soluble proteids. 

Gelatin under the same conditions is converted into an 
ungelatinizable modification, the so-called gelatin-peptone. 
Boiling destroys the activity of solutions of pepsin. If 
their reaction ceases to be acid, and, further, if the acid 
reaction be not due to a free acid, no action is exerted 
upon proteids. A temperature approximately the same as 
that of the mammalian body is that most favourable to 
gastric digestion. The accumulation of the products of 
gastric digestion, viz., peptones, hinders the continued 
activity of the juice. Pepsin, though probably containing 
nitrogen, is not a proteid body. 

In addition to pepsin the gastric juice contains an entirely 
independent ferment which is called the “curdling ferment? 
or the “rennet ferment,” because of its power of rapidly 
inducing at the temperature of the body the coagulation 
of the casein of milk, which it converts into cheese. Un- 
like pepsin, this ferment will act in solutions which contain 
no trace of free acid. 

The following table (Hermann) shows the average com- 
position of the gastric juice of man, the dog, and the 
sheep. 


Man. | Sheep. 


Water sadicsscsscesenseee eee eee 994°4 [9731 971:2|986:1 
Hyüroehloriclaeid o ee 0:21 : 2 3 
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Organic constituents (pepsin, &c.)..| 3:2! 17-1 17°38) 471 
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Bile.—Bile is a bitter liquid of golden-red colour in 
man and carnivorous animals, but green in herbivorous 
animals, It is commonly viscid owing to admixture with 
mucus derived from the walls of the gall-bladder and 
hepatic ducts. Its reaction is neutral or faintly alkaline. 
It contains about 14 per cent. of solid constituents. (1) It 
includes the sodium salts of certain so-called bile-acids, 
which in man are glycocholic and taurocholic acids. The 
former has the formula C,,H,,NO,, and is readily decom- 
posed into glycin, C;H;NO,, and an acid termed cholic 
acid, C,H, 0;; the latter has the formula C,,H,,NSO,, 
and can be split up into a base called taurin, C,H,NSO,, 
and into cholicacid. (2) Tt contains bile-colouring matters, 
of which the chief is a red one termed bilirubin, C,,H,,N,0,, 
with which is closely connected the green colouring matter 
of the bile of herbivores, termed biliviridin, C,,H,,N,O, ; 
bilirubin is unquestionably derived from the decomposition 
of the blood-colouring matter or hemoglobin. (3) It has 
fats, and a body called cholesterin, which belongs to the class 
of alcohols and has the composition C,,H,,O+H,O. (4) 
It includes saline matters which are rich in sodium salts. 
Whilst the bile-acids and the bile-colouring matters are 
formed in the liver itself, the cholesterin of the bile is 
probably derived entirely from the blood, which obtains it 
from the nervous organs, in the white matter of which it is 
abundantly present. 

The proportion of the constituents of the bile present in 
this liquid is shown by the following analyses. 


Composition of Human Bile. 


w| © 
WAGES -—— nas a E aime 860:0 | 822:7 
Sodium glycocholate and taurocholate ............... 102:0 | 1079 
Mucin and colouring matters ............ eere 26:6 | 221 
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Fatty matters and lecithin’ ...... & 008.008 Rees 2:28 
Lote a 6-5 | 108 


The amount of bile secreted by man has been estimated 
at from about 136 grains to about 309 grains per kilo- 
gramme (2:20 1b) of body-weight ; but in certain cases, 
through abnormal circumstances, the total amount of bile 
secreted in twenty-four hours has been found to be less 
than this, viz., to vary between about 16 and 21 oz. 

The action of the bile in digestion, it must be admitted, 
seems trifling and out of proportion to the size of the 
gland and the amount of the secretion. It is à weak 
solvent for fats; it has the power of emulsifying fats, 
especially, perhaps, when added to the pancreatic juice ; 
and it may help the passage of fat through animal mem- 
branes. At least it is certain that, when filter-paper is 
wetted with bile, oils filter through it more readily than 
when it is wetted with water. The most important use of 
the bile is, however, as an adjuvant to pancreatic digestion. 
The pancreatic juice, as will be stated more particularly 
below, contains a ferment which is either a proteid body 
or inseparably connected with a proteid body. Strangely, 
though this ferment possesses the power of dissolving 
proteids under suitable circumstances, in the presence of 
pepsin and any free acid it is itself. destroyed. It would 
then be acted upon by the pepsin passing into the duodenum 
from the stomach if the conditions were favourable. To 
prevent this untoward accident the alkaline bile is poured 
over the acid contents of the stomach as they pass the duo- 
denum ; these are neutralized, and a precipitate is thrown 
down which mechanically entangles the pepsin that may 
be in the mixture. Although the definable uses of the bile 
are small, the part which it plays in the economy 1s of 
essential importance. Animals whose bile is allowed to 
escape externally soon grow lean and illconditioned. The 
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fat which should be absorbed in the alimentary canal 
remains in part in the fæces, which acquire a peculiar 
putrescent odour. 

Pancreatic Juice.—If we except the gastric juice, the 
chemical action exerted by the pancreatic juice is the most 
potent and useful of any of the digestive secretions. 

When freshly secreted and perfectly normal, the pan- 
creatic juice is a clear viscid liquid of strongly alkaline 
reaction and highly coagulable by heat. Its solid con- 
stituents may reach the proportion of 10 per cent. 

It contains (1) water, (2) various albuminous bodies 
which cause the liquid to be coagulable by heat, and 
of which one is intimately connected, or indeed perhaps 
identical, with the ferment trypsin, (3) a number of 
ferments, (4) traces of products of digestion, as leucin 
and tyrosin, (5) salts. The ferments of the pancreatic 
juice are the following :—(1) a proteolytic ferment termed 
trypsin, (2) a diastatic ferment, (3) a ferment which acts 
on fats, (4) a curdling ferment (1). : 

The first-named ferment, unlike pepsin, which is quite 
inactive under this condition, acts most energetically in 
solutions which contain a free alkali or an alkaline carbon- 
ate, although it possesses some action when the reaction 
is neutral or even faintly acid. Like pepsin, trypsin dis- 
solves insoluble proteids and converts them into peptones ; 
it possesses, however, an activity which surpasses that of 
pepsin, inasmuch as it splits up certain of the peptones 
formed into simpler bodies, such as leucin, C;H,,NO,, and 
tyrosin, CH, NO,, the former of which is an organic body 
allied to the fatty acid group, and the latter to the aroma- 
tiegroup. According to the views of Kühne, the molecule 
of an albuminous or proteid body is capable of being 
broken up under the influences of such ferments as pepsin 
and trypsin into the allied bodies of smaller molecular 
weight, the peptones, which, though possessing general 
and common reactions, may by their behaviour towards 
certain chemical agents as well as towards ferments be sub- 
divided into two groups, a Aemt-group and an anti-group. 
Kühne believes that both pepsin and trypsin decompose 
the proteids with the production of so-called hemi-peptones 
and antt-peptones, and that, whilst neither pepsin nor trypsin 
can further decompose anti-peptones, trypsin possesses the 
power of splitting up hemi-peptones into simpler bodies. 

The amylolytic or diastatic ferment of the pancreatic 
juice resembles that of the saliva in its action. Whilst 
the saliva of most animals contains no such ferment, the 
pancreatic juice of all animals is very rich in diastatic 
ferment, so that the action of the pancreatic juice on 
starch is much greater than that of saliva. 

The fat-decomposing ferment—sometimes, though errone- 
ously, called the “emulsifying ferment "—of the pancreas 
is present in exceedingly small quantity and is very readily 
destroyed, so that its existence has sometimes, though 
erroneously, been denied. It breaks up the neutral fats in 
part into their respective fatty acids and glycerin. This 
slight acidification unquestionably facilitates the formation 
of an emulsion of the remaining fats. 

All these ferments are influenced by temperature in 
nearly the same manner as the ferments of saliva and 
gastric juice. Boiling destroys them absolutely, cold 
retards their activity, the body temperature is very favour- 
able to them. The most suitable medium for them is the 
alkaline juice in which they occur, and the alkalinity of 
which is due to sodium carbonate. 

The following is an analysis of the pancreatic juice of 
the dog :— 
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Intestinal Juice.— This juice, which is also called not 
unfrequently by its Latin name succus entericus, is a thin, 
yellowish, alkaline, albuminous liquid of specific gravity 
1:01, coneerning which we possess very little certain in- 
formation. It has been said to act upon fibrin alone 
of the albuminous bodies; it not only contains a small 
quantity of a diastatic ferment but probably also a so- 
called inverting ferment, possessing the power of converting 
cane-sugar into grape-sugar. 

Fate of Food-Stuffs in the Alimentary Canal.—'The 
food which is introduced into the mouth is an exceedingly 
complex substance. Leaving out of account those sub- 
stances which are insoluble and incapable of absorption, 
and which are also not amenable to the influences of the 
digestive juices, we may classify the true food-stuffs as 
follows. 

(1) Albuminous matters, including (a) the true proteids, such as 
albumen of egg, casein of milk, myosin of muscle, fibrin of blood, 
&e., and (b) the albuminoid bodies, such as gelatin from tendons 
and bones, chondrin from eartilages, and elastin from various elastic 
structures ; (2) hydrocarbons or fats, of which those chiefly used for 
food are stearin, olein, and palmitin ; (3) carbohydrates; (4) the 
various inorganic salts; (5) water. The third group includes the 
amyloids or starch-like bodies, the saccharoses like cane-sugar, the 
glucoses like the grape-sugar and fruit-sugar found in honey and in 
ripe fruits, the sugar of milk, &e. In addition to these may be 
mentioned allied bodies, cellulose, pectin, arabin, mucilage, &c., 
which in some animals, or in some conditions, are certainly digest- 
ible. In a subdivision of the same group we may place the 
various vegetable acids, lactic, acetic, citric, malic, &e., which are 
essentially foods. 

It may be premised that the fate which befalls a given 
example of ingested food does not depend solely upon 
the theoretical power of the digestive juices to act upon 
it. Thus digestible food may be imperfectly digested 
owing to being passed into the stomach in lumps and 
masses, which the juices cannot permeate and the stomach’ 
cannot crush; or starch may be so incorporated and en- 
capsuled with fat that the saliva and even the pancreatic 
juice may fail to reach it; or digestion from one cause 
or another may be so prolonged that fermentative changes, 
to which most samples of food are inevitably liable from 
containing organized ferments or “germs,” may have time 
to begin and to alter materially the sequence of events. 
Hence we shall feel no surprise that much food escapes 
altogether the action of digestion. The most perfect and 
economical feeding is that in which the least quantity of 
food is passed through the alimentary canal unchanged. 
When, however, the just quantity is taken, and the digest- 
ive organs are sound, the following is the order of the 
changes which occur. 

Food placed in the mouth at once excites the flow 
of mixed saliva and mucus. Solid food is broken up, 
rubbed together with the juices of the mouth and entangled 
air-bubbles, and rolled into a slimy bolus. Soluble con- 
stituents of it thus have an opportunity of becoming dis- 
solved at once; sugar, dextrin, vegetable acids, and many 
inorganic salts would, in part at least, pass into solution 
in the mixed saliva. The process of mastication, besides 
triturating the food and mixing it with the alkaline saliva, 
permits it to become raised nearly to the body-temperature, 
in which condition the dextrin and the starches readily 
fall a prey to the ptyalin, and begin to be converted into 
dextrins and maltose, This change is very rapidly effected 
—it begins instantly if the starch is already boiled ; so 
that, unless the food is “bolted,” a considerable quantity 
of soluble dextrin and sugar is formed before the bolus is 
swallowed. The act of deglutition passes the softened 
bolus into the stomach, where already a certain quantity 
of acid gastric juice is ready to receive it. "The presence 
of food in the stomach is a greater stimulus to the gastric 
flow than its presence in the mouth: the juice is more 
rapidly secreted, but still it is comparatively poor in pepsin 
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and still more so in free acid; but after a time, as more 
food is added, and as the first-eoming food begins to be 
dissolved and absorbed, the proportion of pepsin is in- 
creased. The movements of the stomach mix intimately 
the acid juice and the alkaline food; the first effect of 
this is à neutralization of the mass, but, as the secretion 
of juice goes on for some time after the last portion of an 
ordinary meal has been swallowed, the mass becomes more 
and more acid. The amylolytic action of the swallowed 
saliva is gradually checked, and the still unchanged starch 
remains unchanged so long as it lingers in the stomach. 
Such saline and other dissolved matters as are still 
soluble in slightly acid solutions remain dissolved, and, with 
the water whieh is swallowed, may pass at once into the 
blood-vessels by absorption. Other salts, as the carbonates 
and phosphates of the alkaline earths, become dissolved in 
the presence of an acid. The gelatigenous tissues—con- 
nective tissue holding together in its meshes fibres of 
muscle, globules of fat, strands of nerve, &c.—are dissolved. 
The skins or pellicles of the fat-vesicles suffer the same 
fate. The elastic sarcolemma is now thought to be similarly 
affected. Asa consequence the proteid and fatty portions 
of the organs referred to escape and fall into smaller 
fragments. Muscular fibres readily split into fibriliæ and 
disks, and are then in the very best physical condition 
for the free play of the gastric juice. The fat escapes, 
flows together to form larger globules, but is otherwise 
unchanged. Cane-sugar, which is of no use to the organism 
until it is converted into maltose or glucose, finds in some 
slight degree the condition for this conversion in the com- 
bined action of the gastric juice and the gastric mucus, 
although we are still in great doubt as to where the 
greatest conversion takes place. The all-important change 
which the food undergoes in the stomach is, however, the 
change of its proteid element into the more diffusible form 
of peptones, about which it will be enough to say that it is 
not a mere solution of proteid in a dilute acid, although 
this may be the first step in the operation, but probably a 
decomposition of the original proteid molecule. The obvious 
effect of gastric digestion is to reduce the food to a grey 
pulpy mass called chyme, in which condition it passes into 
the duodenum along with more refractory or less perfectly 
digested portions of food such as may still remain in the 
stomach at the end of the normal period of gastric digestion. 
The presence of food in the stomach, as has been re- 
marked, is of itself a stimulus to the secretion of bile and 
pancreatic fluid; by the time, therefore, that the chyme 
passes into the duodenum, a considerable quantity of the 
fresh juices is prepared for it. Not only so; the contact 
of the acid chyme with the duodenal membrane at once 
brings on a reflex contraction of the ducts and _gall-bladder 
of the liver, by which a sharp stream of alkaline fluid is at 
once poured out, wherewith the chyme is drenched. So far 
asthe mixture is made perfect and the point of neutraliza- 
tion is reached, a precipitate of parapeptones and peptones 
is formed, carrying down with it the active pepsin. But 
the acidity of the chyme is not at once overcome; not 
until the middle of the small intestine is reached does the 
acid reaction entirely disappear; and we may therefore 
assume that a kind of exotic gastric digestion may go on 
in the parts of chyme which still remain acid. But when- 
ever the reaction ceases to be strongly acid the pancreatic 
juice takes up the work of digestion. Proteids are changed 
into soluble peptones, and the conversion of starch into 
dextrin and maltose begins again with redoubled vigour. 
Fats are seized upon, resolved into glycerin and their fatty 
acids, and emulsified both by bile and by pancreatic fluid. 
The resulting fatty acids combine with the alkalies of the 
mass to form soaps, which in turn aid the process of 
emulsification. The chyme, which, from being grey, be- 
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came of a golden-orange colour when saturated with bile, 
acquires a decidedly cream-like appearance from the emul- 
sion that is formed. 

It is still an interesting question whether pancreatic 
proteolysis ever, in health, goes beyond the formation of 
peptones, as it may certainly do in artificial digestion in 
the laboratory. Some leucin and tyrosin undoubtedly 
appear in the small intestine; but, inasmuch as they are 
bodies which, if formed, would be rapidly absorbed, it 15 im- 
possible to say whether any considerable amount of proteid 
matter suffers this fate, or whether leucin and tyrosin are 
formed, as it were, accidentally, from the too long staying 
of an excess of proteid in the alimentary canal. Leucin 
and tyrosin are never found in the fieces. 

As the remnant of food passes down the intestine, changes 
allied to putrefaction invariably occur. Lactic acid is 
always to be detected in the small intestine, and the 
amount of it increases as the ileo-c:ecal valve is approached. 
Possibly the butyric acid fermentation likewise occurs as 
a constant, if not an essential phenomenon of intestinal 
digestion. At least the gases of the small intestine always 
contain a small amount of hydrogen; but if we are to 
gauge the butyric acid fermentation by the amount of 
hydrogen detected, we must assume it to be of very small 
proportions. We are so ignorant of the nature of the 
enteric or intestinal juice that we need not here speculate 
as to the changes in the remnant of food which the addi- 
tion of it may bring about. Let it suffice to say that tlie 
intestinal contents pass through the ileo-cecal valve with 
none of the odour and little of the appearance of feecal 
matter. While in the large intestine they become reduced 
in bulk, and approach a solid consistency by the abstrac- ` 
tion of water from them. Their reaction becomes distinctly 
acid once more ; but now, from inward processes of putre- 
faction and fermentation which were started already in 
the small intestine, putrefactive gases may arise, light ear- 
buretted hydrogen, carbonic acid, sulphuretted hydrogen, 
nitrogen, and hydrogen. The feces themselves are com- 
monly acid ; besides the indigestible parts of food, such as 
horny matter and cellulose (the denser sorts at least), and 
the undigested but digestible overplus of starch, proteid, 
&e., they contain derivatives from the bile which cause the 
characteristic colour, and some final decomposition products 
of elements of food, such as indol. 


IL—AsBsoRPTION OF NUTRITIVE MATTERS INTO THE 
Bioop. 


The complex processes of digestion result in the conver- 
sion of insoluble and indiffusible food-stuffs into soluble 
and diffusible sugars and peptones. These, with the 
soluble saline matters, the finely-divided or emulsified fats 
and water, are (if we except the small quantity of soaps 
formed in the course of pancreatic digestion, and the small 
amount of soluble leucin and tyrosin evolved in the same 
process) the only contents of the alimentary canal capable 
of entering the organism from the outer world. They are 
not indeed the only soluble and absorbable bodies in the 
intestine; a large part of the digestive juices themselves 
are reabsorbed, and may possibly do duty over agam in 
their respective secretions. But these are not foods. How, 
it may now be asked, do these soluble or finely -divided 
substances pass the confines of the body? From what has 
already been said about the organs of digestion 1t will be 
evident that, from the stomach downwards, the alimentary 
cavity is separated from an infinite number of thin-walled 
yessels by a delicate layer of columnar epithelium and a 
filmy basement membrane. There seems at first sight to 
be no difficulty in understanding how water and dissolved 
and diffusible matters may pass these barriers with the 
greatest readiness by physical processes of diffusion which 


678 NUTRIPLON 


are so simply imitated in the laboratory. We know also 
that, in fact, solutions do with the greatest ease and rapid- 
ity pass through such a membrane as the conjunctiva, 
by the readiness with which the pupil may be dilated on 
putting a drop of atropinized fluid beneath the eyelid. 
But it is by no means clear that the process is so simple 
in the living intestine. A fresh specimen of epithelium 
scraped from the interior of the mouth of a pig may be 
bathed in a solution of colouring matter and yet admit no 
trace of the colour into the substance of its cells so long as 
they remain alive. It is only when they cease to be living 
protoplasm that the physical processes of diffusion come 
into play and that the cell-substance takes up the colour. 
Guided by this simple observation we shall hesitate to 
assume, because we have water containing soluble sugars, 
salts, and peptones on one side of the epithelium of the 
alimentary tract, while on the other we have fluids differ- 
ently constituted, that therefore we must needs have a 
process of transfusion tending to the passage of the dis- 
solved substances from one side to the other. This 
* absorption" of matters, even simple saline solutions, at 
the surface of the intestine may be, and most probably is, 
a vital operation. Be the nature of the process what it 
may, it is easy to conceive how fluids at least arrive at the 
interior of the blood and the lymph capillaries of the 
alimentary mucous membranes, The case of the particles 
of emulsified fat presents more difficulty ; but even here 
there are only two possibilities open to us. Either the 
fine globules pass through the columnar cells, or they pass 
between them; if they pass through them they must traverse 
the thick striated inelastic end of the cells in a manner 
which it is somewhat difficult for us to picture; if they 
only pass between the cells it is difficult to explain why 
so many of the acutest observers have described the occur- 
rence of fat-particles within the epithelial cells of recent 
preparations of intestinal mucous membranes. 

Once through the epithelial layer the absorbed matters 
pass into the blood-vessels or the lymphatics in some way 
the details of which are as yet mere matters of speculation, 
The axial lymphatic vessels of the villi—the so-called 
lacteal radicles—have a special interest, since villi are 
pre-eminently the absorbent rootlets of the body, As 
soon as they become filled, the layer of muscular fibres 
investing them contracts and empties the contents of the 
lacteal towards the deeper vessels of the mucosa. The 
subsequent expansion of the radicle will evidently favour 
the refilling of it. 

It is very disputable where absorption takes place. The 
filtrate obtained from the contents of the stomach yields 
very little peptones, the inference being that much has 
already become absorbed by the gastric capillaries, hemic 
or lymphatic. There seems to be no reason why water, 
salines, and dissolved sugars should not also be taken up 
at the same place. In the large intestine water at least 
is absorbed, for the contents become drier as they pass 
along the bowel. But it is the small intestine chiefly 
which is the scene of most extensive absorption of digested 
products; here fats are demonstrably taken into the organ- 
ism ; and here, doubtless, more than elsewhere, peptones, 
sugars, and other soluble bodies suffer the same fate. 

Blood-vessels and lymph-vessels are both sharers of the 
work, though to what extent each is employed is a matter 
of surmise rather than of observation. The lacteals cer- 
tainly absorb the largest part of the fat, though, as the 
relative amount of fat in the portal vein increases after a 
meal, fat must also be absorbed by the blood-capillaries, 
The material absorbed into the portal vein is at once 
submitted to the smaller circulation of the liver and the 
activity of the liver-cells ; that absorbed into the lacteals 
traverses many lymphatic glands before it reaches the 


thoracic duct and the general circulation at the root of 
the neck. Thus in both ways of absorption the raw 
material is immediately passed into certain organs before 
it reaches the common stock of blood. That changes are 
effected in the constitution of the just-received food-stuffs 
during their stay in these organs there is every reason to 
believe ; for, on the one hand, the blood issuing from the 
liver in the hepatic veins differs from the blood entering it 
by the portal vein ; and, on the other, the contents of the 
thoracic duct differ from the contents of vessels nearer the 
absorbent radicles, as, for example, the contents of the 
mesenteric lacteals. The nature of these changes must be 
discussed in the next section, 


IIL.—CnuHEMICAL PROCESSES IN THE TISSUES AND ORGANS 
or THE Bopy. 


While it is probable that the liver modifies the recently- 
digested raw material of food before it reaches the common 
stock of the blood, it is quite unknown what (or, indeed, if 
any) difference exists between the action of the liver on 
blood laden with raw material immediately after a meal 
and its action on blood traversing its capillaries during a 
fast. Does the liver exert an action on recently-imported 
fat, peptones, and sugar in any sense different from the 
action it exerts on fatty, albuminous, and sugary matters 
as they exist in the common stock of blood? Or—which 
is the same question—do the fats, albuminous matters, 
and sugars of the portal blood differ at all from the fats, 
albuminous matters, and sugars of ordinary blood? While 
this question remains unanswered it will be well to consider 
the liver as like any other tissue drawing on the common 
source of nutriment, the blood, for its own particular pur- 
poses, and not as an organ akin to the special digestive 
organs, devoted to the elaboration of food for the benefit 
of the other tissues. 

It need not be so, however, with the lymphatic struc- 
tures with which the chyle of the lacteals comes into con- 
tact before it is poured into the blood. Chyle from the 
thoracic duct at its entrance into the veins is of course 
mixed with the general lymph of the body,—the juice of 
the tissues which is collected in the lymph-vessels and 
carried back to the blood. It is a milky fluid which 
coagulates on standing, the clot of which after some time 
becomes tinted red at the surface from the presence of 
immature red corpuscles. The coagulum consists of fibrin 
resembling that of the blood. Other constituents of chyle 
are white corpuscles, oil-globules coated with albuminous 
matter, t.e., emulsified, and exceedingly fine fatty granules 
usually spoken of as the “molecular basis of chyle.” 
Chyle obtained from vessels nearer the intestines has very 
little fibrin, very few white corpuscles, and no red cor- 
puscles, It is probable, therefore, that the raw matters 
of digested food are undergoing a process of manufacture 
into blood during their passage through the lymphatic 
glands to reach the thoracic duct. 

When once they arrive at the blood, the imported mate- 
rials of food are lost beyond our power to follow them 
individually. The question now becomes one of the inter- 
changes between the blood generally and the tissues. That 
such an interchange occurs there can be no doubt; for 
if all food be withheld from an animal the tissues rapidly 
grow less in quantity, while the blood maintains a fairly 
constant composition. If such an animal be fed, the 
tissues regain their former weight, and may even store up 
an overplus of matters, while again the blood remains of 
approximately constant composition, The tissues can both 
take away from the blood and give to the blood such matters 
as are necessary. But the matters taken from the blood are 
not in the same form as the matters given up to the blood. 
When blood is made to circulate through living tissues of 
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whatever kind the blood entering the tissue always has a 
different composition from the blood which leaves it. The 
tissues, therefore, are laboratories in which materials 
abstracted from the blood are transformed. To these 
chemical operations of transformation which occur in 
living tissues the term “metabolic” has been applied, 
a term first used by Schwann, and happily reintroduced 
by Michael Foster. 

What now becomes of the products of the metabolic 
activity of the tissues? We have hitherto considered the 
tissues as taking matter from the blood, changing the 
form of it, and giving it back to the blood ; but this is far 
from being the true account of the process. It does 
indeed represent all that we know of the metabolism of 
many tissues, In muscle, for example, matters are drawn 
from the blood, converted to other shapes within the 
tissue, and sooner or later cast out into the blood-current 
again. The same may be said of nerve-tissue and possibly 
of some other tissues. In secreting glands the case is 
different. Some only of the products of tissue-metabolism 
are returned to the blood; others are poured into the 
ducts of the glands as the glandular secretion, and so 
leave the body altogether. "This happens, for example, in 
the digestive glands, the milk-glands, and the kidneys. 
In a third order of tissues the case is different again, for 
here some of the products of metabolism may be retained 
in the tissue for an indefinite time. This occurs in certain 
tissues which have been called storage tissues, and of 
which fat is a typical example. Lastly, the liver is a 
complex organ whose metabolic products are disposed of 
in all three ways,—part being cast at once into the blood, 
part being accumulated in the tissue itself as glycogen 
and passing into the blood at intervals as the body needs 
it, and a third part being poured into the biliary ducts 
in order that it may escape into the intestine. It will be 
well, therefore, to recognize three methods of the disposal of 
metabolic products, and to classify the tissues accordingly. 

Metabolism of Muscular Tissue.—To arrive at a know- 
ledge of the chemico-vital changes occurring in any tissue 
we must compare the matters entering the tissue with the 
matters issuing from it. It is only from such a compari- 
son that we can infer the changes which go on within the 
tissue. In the case of muscle there is yet another method 
by which we can obtain inferences as to the nature of the 
metabolic changes. We have reason to believe that the 
tissue-changes of active muscles are simply the exagger- 
ated form of changes which constantly occur. If we may 
assume this, a comparison of the chemical composition of 
muscle before and after a period of activity will help us 
to a knowledge of the changes that occur in muscular 
action, and, by implication, a knowledge also,of the com- 
mon metabolic changes of the tissue. Nowa comparison of 
muscle before and after action shows that during activity 
the quantity of CO, becomes very largely increased ; at 
the same time the muscle becomes of acid reaction from the 
development of lactic acid; the amount of bodies soluble 
in water decreases, while the amount of bodies soluble 
in alcohol increases; the amount of glycogen decreases, 
while that of sugar increases ; and, finally, bodies develop 
Which have a strong affinity for oxygen. If we compare 
the matters entering and issuing from muscular tissue we 
shall find that muscle gives up much CO, during activity, 
that the issuing blood is rich in reducing substances, and 
that it acquires sarcolactic acid. The circumstance of 
most importance in this comparison is that carbon dioxide 
is liberated in large amount without the immediate inter- 
action of oxygen; the CO, is produced from some body 
in the muscle which already contains within itself the O 
necessary for its formation. The fact of next importang 
is the absence of all indications of a large expenditure of 


679 


nitrogen. Relying on these discoveries, physiologists have 
supposed that the metabolic changes of muscle follow some 
such course as the following. Non-nitrogenous organic 
material, along with oxygen, is absorbed into the tissue 
from the blood. In the tissue-cells it is elaborated with 
nitrogenous matter already in the tissue into a complex 
body called tnogene substance, containing a nitrogenous 
factor linked to carbon, hydrogen, and oxygen. During 
the life of the tissue, and to a much greater extent during 
muscular activity, this inogene substance is split up into a 
nitrogenous portion and a non-nitrogenous portion, of which 
the former is retained in the tissue to be again worked up 
into inogene substance, while the latter is resolved into more 
stable bodies which escape. The full number of the effete 
bodies is not at present known to us; it doubtless includes 
more than carbon dioxide and sarcolactic acid, but these 
are the only bodies whose existence has been definitely 
determined. 

Metabolism of Glandular Organs.—Of late years very 
much light has been shed on the processes of gland- 
ular cells, but it has been chiefly on their anatomical 
aspect. We know very little, indeed, of the nature of the 
chemical changes going on within the glandular cells, 
because, although we can ascertain approximately the com- 
position of those products of the changes which escape 
into the glandular duct, we as yet know so little of those 
products which escape into the blood. We know, how- 
ever, that mucin is capable of being formed in the interior 
of epithelial cells out of some non-mucous antecedent. 
We also have some reason for supposing that the gastric 
glandular cells—the border-cells—select phosphate of 
sodium and sodium chloride from the blood, and these 
bodies have been shown to be capable of interacting in 
such a way as to yield free hydrochloric acid. In the 
secretion of milk it is tolerably certain that the fat and 
the casein are both formed out of proteid matter within 
the glandular cells. Even the milk-sugar has been thought 
to be elaborated out of some non-saccharine substance, or 
even out of some substance that is not a carbohydrate. 
In the case of the pancreas we know nothing of the actual 
chemical decompositions that occur, but we do know that 
they occur in two well-marked stages. In the first a body 
is formed which is stored in the gland-cells, as the inogene 
substance is supposed to be stored in muscle; in the 
second this body is resolved into other but still complex 
bodies, of which the trypsin ferment of the secretion is 
one. Among the glandular organs we may mention the 
kidney, respecting whose secretive activity it is far from 
certain that it entirely consists of physical filtration or 
powers of mere selection. No doubt many of the con- 
stituents of urine are simply filtered off from the blood, 
while others are undoubtedly abstracted owing to some 
peculiar attraction which the renal cells exert upon them. 
But there is some reason to think that others may be 
formed within the kidney-tissues as products of cell-meta- 
bolism. As yet we have no definite knowledge concerning 
the nature of the metabolic changes. 

Metabolism in the Storage Tissues.—Of these the first 
that we shall describe is adipose tissue or fat. Fat appears 
to be accumulated in ordinary connective-tissue corpuscles. 
What metabolic changes occur in connective-tissue cor- 
puscles which are not accumulating fat we do not know ; 
but under certain conditions of overfeeding the metabolism 
is so varied that fat is deposited within the cell. At first 
it appears in the form of fine granules; these soon coalesce 
to globules, which afterwards enlarge by the confluence of 
granules subsequently formed, The exact changes of 
which this fat is the outcome, or one of the products, are 
entirely obscure. It is enough if we can establish the 
probability that fat may be derived from the proteid proto- 
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plasmic matter of the fat-cell. We are not here guided, 
as in the case of muscle, by analysis of the blood approach- 
ing the adipose tissue and the blood leaving it. Never- 
theless, there is little doubt that fat may be derived from 
the proteid elements of food through the activity of hving 
tissue-cells. "Phat proteid matter readily lends itself to a 
decomposition of which fat is one produet is seen in the 
formation of fat-like *adipocere " in the nitrogenous tissues 
of dead bodies which have been for some time buried or 
immersed in water; and itis likewise seen in the process 
of “ripening ” in cheese, in which the fat increases while 
the albuminous matter diminishes. But in addition to 
these general facts, suggestive though they are, there are 
not wanting proofs of a more particular kind that fat may 
result from proteid decompositions. If dogs are fed on 
starch and fat with no proteid food at all, the carbon 
stored up in the body can all be accounted for by reference 
to the fat of the food and the proteid matter of the body 
which, in the state of starvation, came to be disintegrated. 
In many other cases it seems clear that the fat stored up 
by animals during fattening unquestionably coines in part 
from the nitrogenous matters of food. But a considera- 
tion of the relative amount of carbon and nitrogen con- 
tained in proteids and in urea, which is the final product 
of the oxidation of proteid matter, would alone lead us 
strongly to suspect such an origin of fat. If all its nitrogen 
reappeared in the form of urea, 300 grains of proteid would 
give rise to 100 grains of urea. But 100 grains of urea 
contain but 20 grains of carbon, whereas 300 grains of 
proteid matter yield 159 grains of carbon. What has 
become of the deficit of carbon? If it has not been burnt 
off as carbon dioxide, it must remain within the body in 
some non-nitrogenous form. 

If fat may be derived from proteids in the body, it is 
now equally certain that in some animals at least fat may 
come from carbohydrates of the food. Lawes and Gilbert 
have conclusively shown that as much as 40 per cent. of 
the stored-up fat in well-fattened pigs could not possibly 
have come from the nitrogenous parts of the food, and 
that it must have been derived from the carbohydrates, 

All these facts render it very probable that the fat- 
forming tissues pick out from the blood albuminous or 
non-nitrogenous matter, transform it, retain the fatty 
eleinent and discharge the rest. But it must not be for- 
gotten that fat of food may, on finding itself in the blood, 
be taken up by appropriate tissue-cells and stored up 
without undergoing further change. Even this, although 
it seems so probable, may not at once be assumed to occur 
in such a simple manner. It is true that, if an animal be 
fed on fat resembling the fat of its own tissues, it might 
be assumed that the fat which it stores is simply absorbed 
by the tissue-corpuscles as an amoeba absorbs its food. 
But if this were really the manner of the process we should 
expect that allied fats substituted for the natural fat 
would be equally well taken up and stored, This, how- 
ever, is not at all the case. Dogs fed on a mixture of 
palmitin and olein, but no stearin, are found on analysis 
to have stearin in their body-fat; just as dogs fed on 
palmitin and stearin, but no olein, are found to have an 
abundance of olein stored up. And, even when fed on 
spermaceti, a dog was found to present mere traces of it in 
the fat accumulated in its tissues during the experiment. 
In short, all facts go to show that the accumulation of fat 
does not take place without some display of formative or 
transformative energy. 

The last tissue whose metabolism we shall discuss is the 
hepatic tissue of the liver. Hitherto we have considered 
the liver as a digestive gland secreting the bile for the 
purposes of digestion; but the liver has other functions 
which overshadow entirely its function as a digestive organ, 
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It seems to have the power of accumulating amyloid 
material very much as adipose tissue accumulates fat. It 
would probably be a mistake to regard these two functions 
of the liver as altogether independent of one another, 
although it is necessary to state that a direct dependence 
has not yet been established. There can, however, be 
little doubt that the hepatic tissue draws to itself a variety 
of matters from the blood flowing into it by the portal 
vein and hepatic artery, and elaborates these constituents 
into various products, some of which escape into the blood 
again, others of which appear as the bile, while a third 
order remain in store within the substance of the liver. 
But, although these products are probably associated more 
or less intimately in their origin, they have, in the natural 
developinent of physiology, been studied independently of 
one another for the most part. 


If an animal be richly fed on starchy or saccharine food it is 
found, within a short time of the digestion of the food, that the 
liver contains a large quantity of a starchy body called glycogen 
(OgH,,05),. In order to obtain glycogen from liver-substance it is 
necessary to make use of the tissue of an animal just killed, for 
the starchy body undergoes au extremely rapid post-mortem con- 
version into a sugar, Liver taken quickly from the stil warm 
body of a rabbit is rapidly divided iuto small pieees and plunged 
at once into briskly boiling water. The high temperature prevents 
the post-mortem change and leaves the glycogen in a condition to 
be separated. The pieces of liver may then be pounded with sand 
and water, and the mixture acidulated and filtered. From the 
filtrate the glycogen may be precipitated by aleohol, and the preci- 
pitate may be purified by boiling in eaustic potash and afterwards 
neutralizing and reprecipitating with aleohol. Or the albuminous 
matters may be thrown down by a solution of mercuric iodide in 
iodide of potassium before preeipitating the glyeogen with alcohol. 
Glycogen so prepared is a white amorphous powder resembling 
starch in chemical composition ; it is colourless and tasteless. Its 
aqueous solution is milky, and generally opalescent. 

Other tissues and organs besides the liver have been found to 
contain glycogen. For example, muscles contain some glycogen, 
whieh diminishes during muscular aetivity, while it has been de- 
tected in the tissues of embryos and of young animals, as well as 
in newly-formed pathological growths. 

There ean be little doubt that glycogen is manufactured mainly 
out of carbohydrates conveyed to it in the portal vein. If a rabbit 
be starved for some days, the whole of the glycogen disappears from 
the liver ; bnt the store is at once, in the course of a few hours, 
replenished if stareh or sugar of whatever sort (cane, grape, or 
milk) be introduced into the alimentary canal, The metabolic 
rover of the liver-cells in respect of glycogen-production are not, 

owever, limited to starehes or sugars. If glycerin be injected into 
the intestines the amount of glyeogen in the liver is at once in- 
creased. But some preparation of the glycerin is necessary before 
the liver-eells are able to appropriate it; and this preparation is 
accomplished in the true digestive organs, since glycerin introduced 
into the blood by subentaneous injection does not bring about any 
increase in the glycogen of the liver. Even albuminous bodies, 
such as fibrin end albumin, freed from all trace of amyloid matter, 
scem in the case of carnivorous animals to yield glycogen in the 
laboratory of the hepatie tissue. The same may be said of gelatin. 
Now it is easy to form a chemieal conception of the manner in 
whieh such a body as grape-sugar leads to the storing of glycogen, 
for the dehydration of the sugar would be all the change required 
for the eonversion. But we can at present form no picture of the 
operation in the case of glycerin i of the albuminous matters ; 
and the fact that these substances also are amenable to the liver- 
cells should make us hesitate to assume at once that in the ease of 
sugar the process is the simple one of dehydration. We must wait 
for further light to be shed upon the interdependenee of what we 
may for the moment call the biliary metabolism and the glycogenie 
metabolism of liver-eell before we speculate as to the exact nature 
of the changes. 

The liver has, beyond a doubt, the faeulty of manufacturing an 
amyloid body out of various raw matters brought within the range 
of its aetivity, and of storing it up for future use. The use to 
whieh it is put has been the subject of mueh speculation and 
experimental inquiry. The amyloid inatter when drawn upon 
may leave tlie liver in the form in which it exists there, or it may 
be converted into some other modification and afterwards trans- 
ferred to the blood. The fact that other tissues besides the liver 
contain glycogen and the fact that some, as muscle, seem to make 
use of glycogen in the act of contraction, have been thought to 
o the hypothesis that the glycogen is conveyed by the blood 
to their tissues and then consumed. According to this theory the 
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hepatic metabolism ends in the production of glycogen, which 
merely waits to be cast out into the blood-current at the eall of 
the body generally. Against this hypothesis, as a complete ex- 
planation of the use of liver- glycogen, it may be urged that the 
glycogen of muscle at least disappears on starvation long before 
the store of glycogen in the liver has been used up. Moreover, 
the glycogen of muscle is by no means invariably present, and is 
certainly not indispensable to the activity of the tissue. We may 
therefore conclude that the usc of glycogen by the tissues (when 
we judge of it by the case of muscle) is not constant enough or 
important enough to account for the large store of glycogen in the 
liver. But, ifthe hepatic glycogen does not leave the liver as such, 
it must undergo some other change in the liver ; and the eireum- 
stance above referred to, that glycogen so readily becomes converted 
into sugar post mortem, at once leads us to inquire whether a similar 
conversion is not normally effected during life. The inquiry be- 
comes of especial value when we remember that the blood contains 
a constant proportion of sugar in its composition, whieh argues 
such a constancy of supply as could not be due to the direct 
importation of sugar during the irregular periods of the daily meals. 
As the amount of sugar in the blood is constant, the periodic 
introduction of carbohydrate into the organism must be followed 
by some temporary storing of it in some organ from which it may 
be constantly, and without intermission, doled out. Now the body 
contains in many parts the means of the conversion of starches 
into sugar. The salivary or pancreatic juices with the utmost 
readiness at the body-temperature change glycogen into a sugar. 
Many tissues, as well as blood, are said to efiect the same conver- 
sion, although it is denied that the blood does so unless the blood- 
corpuscles have been first destroyed. The liver itself, as we have 
already seen, may bring about the same change, at least after death ; 
but the activity of the converting substance may be prevented by 
subjecting it to a temperature of boiling water. If the liver con- 
tain the ferment-like body during life, unless its activity be 
restrained in some way or other, the glycogen which is formed in 
the liver will be speedily changed into sugar. In regard to the 
existence of this starch-converting body it is significant that, while 
it certainly may arise in the blood when the blood-corpuscles are 
destroyed, the liver is known to be the seat of an extensive destruc- 
tion of blood-corpuscles. Considerations of this sort, however, are 
of little cogency ; it would bea strong presumption of the existence 
of the ferment in question if sugar could be proved to be normally 
present in the hepatic tissue during life, but the experimental 
proof of this is beset by great difficulties, and discordant results 
have been obtained by the different observers. Claude Bernard, 
to whose researches we owe so much of our knowledge on this 
interesting question, detected small but perceptible quantities of 
sugar in quite fresh liver-substance ; but other observers, among 
whom Dr Pavy is to be reckoned the first, have failed to find even 
a trace, Further, Bernard was able to make out a decided differ- 
ence between the amount of sugar contained in the portal vein and 
the hepatic vein respectively when there was no starch or sugar in 
the food to load the portal vein. In such cireumstances the blood 
issuing from the liver by the hepatie vein was found to contain a 
small quantity of sugar in excess of the blood entering the portal 
vessels. The most accurate and reliable investigations have, how- 
ever, conclusively proved that this difference does not exist. The 
matter, therefore, still awaits some erucial test not yet devised. 
In the meantime we may accept the hypothesis of a conversion of 
liver-glycogen into soluble sugar as one which, however probable, 
is not supported by sufficient evidence. Amongst those who have 
rejected this hypothesis some have had recourse to ofher assump- 
tions to account for the fate of glycogen in the body ; and it has 
been suggested that glycogen undergoes conversion into fat either 
in the liver itself or partly there and partly in some other tissue. 
This suggestion has little direct evidence to support it. It is true 
that animals, especially the pig, have the power of storing up fat 
in their bodies whieh they cannot have obtained otherwise than 
from the carbohydraceous constituents of their food. It is also 
true that the hepatic tissue is often found to contain fat in con- 
siderable quantities. But it is easy to see how these facts admit 
of simple explanation without assuming a conversion of glycogen 
into fat within the liver-cells. The chemical nature of such a con- 
version is difficult to imagine ; but it would be rash to assume that 
the metabolic powers of animal protoplasm are not sufficient to 
accomplish it. 


With regard to the metabolism of liver-tissue which 
leads to the production of bile we possess but little direct 
knowledge. The secretion of bile is not a mere act of 
filtration of already-formed matters from the blood ; but 
we have at present no conception of the chemical changes 
which occur in the interior of the liver-cells in the elabora- 
tion of bile. "There is strong reason to think that the 
bile-pigments are derived from the colouring matter of 
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blood, not only from the circumstance of the large destruc- 
tion of blood-corpuscles which takes place in the liver 
but also from the resemblance or identity of bilirubin 
and hamatoidin, a body derived from extravasated blood. 
A large number of facts point very clearly to the conclu- 
sions (1) that the liver is an organ in which chemical 
changes of great maguitude and importance have their 
seat, (2) that their operation consists in great part in 
decomposition of proteids. 

The high temperature of the blood which leaves the 
liver, and which is the hottest blood of the body, is the 
chief proof of the correctness of the first of these con- 
clusions, whilst the second rests upon many considerations. 
The bile-acids unquestionably do not exist in the blood, 
but are the results of proteid metabolism within the 
liver-cells. There are strong grounds for believing that 
urea, CH,N,O,, as well as uric acid, has its principal 
origin in the liver, which is equivalent to localizing the 
chief seat of proteid metabolism in this organ. 


Diabetes.—ln connexion with the glycogenie function of the 
liver it is necessary to refer to a disease which is of special interest 
to physiologists, froin the ease with which the symptoms may he 
artificially reproduced. The disease itself may be nd as the 
appearance of large quantities of sugar in the urine, while the total 
amount of the urine excreted is also increased. Now diabetes of a 
temporary nature may be produced in animals in a variety of ways. 
If certain fibres of the medulla oblongata near what is known as 
the vaso-motor centre be divided, as they may be by means of a 
special instrument, withont produeing any serious abnormal motor 
or sensory symptoms, there follows very speedily the excretion 
of large quantities of sugar in the urine. lt is evident that this 
result is due in some way to an abnormal influence of the nervous 
system. The path by whieh the abnormal influence is trans- 
mitted has been carefully traced down the spinal cord to the first 
thoracic sympathetic ganglion ; if this path be interrupted at any 
point symptoms follow similar to those caused by the local injury 
to the medulla oblongata. The circumstance that interruption of 
this nervous pathway at any point causes the appearance of sugar 
in the urine at once leads to the suspicion that the escape of sugar 
is not directly caused by the shock of the operation or injury. We 
are rather brought to the conclusion that the natural absence of 
sugar from the urine is due to a restraining influence of the nervous 
system acting continually in a manner to be discussed hereafter, 
and that the division of the path by which the continual restraint 
is exercised merely intereepts the inhibitory influence. This is 
confirmed by the observation that the medulla is in communiea- 
tion with certain afferent nerves, through which also the restraint 
may be removed. These nerves are the vagi ; division of them leads 
to a transient appearance of sugar in small amount in the urine ; 
but stimulation of their cerebral ends brings about the escape of 
sugar to a remarkable degree. This clearly can only be due to an 
inhibition by afferent nerves very similar to the inhibition of the 
heart which follows stimulation of the cerebral end of the abdominal 
sympathetic nerve in the frog. 

The intercepting of this hypothetical restraint by the anatomical 
section of nerves is not the only way of artificially bringing about 
diabetes. Sugar may appear in the urine uag the action of 
curare and after a suitable dosé of morphia, and also after the 
injection of dilute saline solutions into the blood-vessels. The 
probable relationship of these various methods of causing diabetes 
will be referred to later. 

There can be no question that diabetes is a disease affecting the 
glycogenie function of the liver. In many cases of natural or 
pathological diabetes, if all carbohydrates be withheld from the 
patient, the urine becomes free or almost free from sugar; and in 
like manner, if an animal be starved until there is every reason to 
suppose that its liver has become free from glycogen, and after- 
wards it be subjected to the operation for prodneing artificial 
diabetes, no sugar appears in the urine. Similarly, if an animal be 
drugged with arsenic, which leads to a rapid loss of all the glycogen 
of the liver, and afterwards poisoned with curare, the latter drug 
no longer brings about diabetes. In short, if the liver contains no 
glycogen no sugar can appear in the urine. This being so, in 
what special way is the glycogenic function modified in diabetes ? 
If we assume that the function of the liver is to seize upon all 
sugar passing along the portal veins from the intestinal canal and 
store it up as glycogen, in order that it may be piecemeal returned 
to the blood to be burnt off in distant organs, we can easily review 
the various conceivable ways in which diabetes might be caused. 
It must, in the first place, be premised that the blood is unable to 
contain more than a certain percentage of sugar. When this per- 
centage is overtopped the excess of sugar escapes in the urine. Of 
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this there is direct experimental proof in the faets that if sugar be 
slowly injected into the jugular vein, no escape of it by the kidneys 
takes place, because the organism can make use of a small exeess 
of sugar; but if it be injected quickly diabetes ensues from the too 
rapid aeeumulation of it in the blood. <Aecepting this, we can 
readily sce that diabetes might be cansed (1) by the failure of the 
liver to pick out the sugar in the portal vein in order to store it, 
(2) by an unusually large eseape of glycogen from the liver in the 
form of sugar, (3) by the failure of the distant organs whose func- 
tion it is to burn off the daily quantum of sugar. 

It is not improbable that there may be different sorts of diabetes 
arising from different causes. Thus it has been said that the diabetes 
of curare-poisoning appears even when the liver has previously been 
emptied of glycogen by starving the animal. When we reflect that 
muscles are the organs especially affected by curare, the fact (if it 
be a fact) just mentioned at once suggests that the sugar which 
appears in the urine during curare-poisoning is due to some defect 
in the muscular tissue, in eonsequenee of which the glycogen 
normally used up by it fails to be used and passes back into the 
blood. Further, the failure of glyeogen-using organs may be due 
to no disqualification of theirs for the work of utilizing normal 
glycogen, but to some abnormal constitution of the glycogen (or 
the sugar) offered to them. Again, the diabetes caused by copious 
injeetion of dilute saline solutions into the blood-vessels may be due 
to the large destruction of blood-corpuseles which follows such in- 
jections, and the consequent production of a large quantity of the 
starch-converting substanee which is known to arise in the disin- 
tegration of blood-cells. But the common form of artificial diabetes 
— puncture diabetes," as it is sometimes called—the diabetes of 
anatomieal nervous lesions, is undoubtedly due to defects in the 
hepatic apparatus brought about by the injury. Thus the puncture 
of the medulla oblongata is of no avail to cause diabetes if the liver 
has first been deprived of its glycogen by starving the animal 
experimented upon. It is, however, far from necessary to ral 
that the puncture diabetes is dne to any ineapacity of the liver- 
cells for diet usual metabolic changes; this may be the cause of 
some kinds of pathological diabetes, but it is almost certainly not 
the eause of the traumatic variety, and for the following reason. 
If sugar be freely administered to an animal in which the diabetic 
nervous lesion has been established, although it is impossible to 
load the liver with glycogen as, in such conditions, it would become 
loaded during health, yet a certain amount of glycogen does become 
stored in the liver. The liver seems still to possess the power of 
converting the sugar of food into a store of starch, but not the ful- 
ness of opportunity which it has in health. 

The conditions which deprive the liver of the opportunity of 
storing glycogen are to be sought in an altered vaso-motor mechan- 
ism. The circumstance that the **diabetic centre" in the medulla 
coineides with part of the general vaso-motor centre at once leads 
to the vaso-motor theory of diabetes ; but it may be admitted that 
this consideration is almost the strongest support of the theory. 
How a vaso-motor paralysis brings about diabetes we have as yet 
no clear picture. Perhaps it is by permitting such a rapid current 
of blood through the vessels that there is not time enough for the 
usual transmutations. If we may assume this to be the method by 
which diabetes is produced, then the vaso-motor theory receives 
much support from the following consideration. Inasmuch as 
diabetes is caused by a local (hepatic) dilatation of blood-vessels 
leading to a superabundant torrent of blood, if means be taken to 
provide other channels for the blood and so relieve the superabund- 
ance, diabetes should be prevented. This may be done by dividing 
the splanchnie nerves and dilating the enormous vaseular tracts 
of the abdominal organs. In these cireumstances the diabetic 
puncture makes but a trivial change in the circulation of the liver 
compared with that which it makes when the blood-pressure is 
normal; and, as might have been foretold from the vaso-motor 
theory, no diabetes follows. If diabetes from nervous lesions is a 
vaso-motor phenomenon, other forms of artificial diabetes are not 
so, Arsenic and antimony seem to destroy the power of the hepatic 
cells to manufacture glycogen ; sugar ingested with the food 
passes, in consequence of the failure, directly inte the blood and 
out of it into the urine. Ligature of the bile-duet also rapidly 
leads to profound disorganization of the hepatic tissues, in conse- 
quence of which imported sugar passes the portal system unheeded 
and escapes by the kidneys. 


Metabolism. of the Blood.— We have hitherto regarded 
the blood as subordinately related to the great processes 
of the body, as playing the mechanical part of a carrier, 
and as if it had no direct interest in the metabolic opera- 
tions themselves ; the reader, however, need scarcely be re- 
minded that, but for the respiratory exclianges between the 
blood on the one hand and the anatomical elements of the 
tissues on the other, all metabolic processes would be im- 
possible. In the article RESPIRATION, and in treating 
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the particular section “the respiration of the tissues,” the 
influence of those exchanges on metabolism will be care- 
fully considered. 

The older physiologists regarded the blood as the very 
seat of the chemical changes of the body,—a view which 
is almost entirely opposed to that which we now hold, and 
which is disproved by many facts. 

We have little or no evidence that the blood exhibits 
transformations of matter such as we have been discussing 
in the case of the tissues gencrally. There are few such 
transformations known to us in which carbonic acid is not 
one of the most abundant end-products of the change, and 
therefore, when we find that blood removed from contact 
with the tissues and freed from carbon dioxide produces 
very little of this body, although an abundance of oxygen 
be supplied to it, we have the right to suspect strongly 
that it is due to the absence of any active metabolism. 

It is not certain that blood (or lymph), without the 
intervention of some other tissue, has even the power of 
converting non-coagulating albumins fresh from the digest- 
ive organs into the characteristic fibrin-formers. It is 
true that when lactate or caprate of soda is injected into 
the blood of an animal it is readily oxidized; but this 
may easily be due to the operation of some organ through 
which the blood passes, and which finds the bodies referred 
to suitable to its own metabolic processes; and this view 
of the case is further strengthened when we find that 
formiate of sodium, which also is a readily oxidized body, 
passes through the same ordeal unchanged. 

Nevertheless, the blood is to a certain extent an active 
living tissue. The white corpuscles, at least, are definite 
living structures whose life-history, could we but decipher 
it, would be found to be a history of constant metabolic 
processes. Towards these elements of the blood the fluid 
plasma must behave as towards auy other tissue-element, 
supplying them with raw material, and receiving from 
them the end-products of their internal chemical decom- 
position ; and therefore the blood, as a whole, must be 
classed among the metabolic tissues, "The production of 
the anatomical elements of the blood does not concern us 
here; it may suffice to say that the white cells are added 
to the blood or lymph from certain structures of which 
the spleen, thymus body, lymphatic glands, and mucosa 
of the alimentary canal are the chief, and that probably 
the red corpuscles are developed from the white ones. It 
may also be pointed out that there are certain parts of the 
body—e.g., the spleen, liver, marrow of bones, &c.— where 
there is evidence to show that red corpuscles undergo 
rapid and wholesale destruction, either for the production 
of some secretion, or possibly because the corpuscles have 
become old and unfit for work, and their invaluable con- 
stituent, iron, is wanted for younger and more active 
corpuscles. 


IV.—PROCESSES or EXCRETION., 


The blood, as has been more than once said, is subject 
to continual additions and subtractions on the part of the 
tissues. The subtractions effected by the tissues are made 
good in part by the importation of fresh material of food 
from the alimentary canal. The analogous counterbalanc- 
ing operations which serve to check the accumulation of 
used-up tissue-substance in the blood take place in certain 
organs called excretory. Ina strict sense, all organs which 
cast out material from the body are excretory ; the digestive 
glands, for example, pour their secretions into the aliment- 
ary canal, t.e., outside the strict limits of the body. But 
so much of their constituents are reabsorbed before the 
alimentary canal is traversed that they may, for practical 
purposes, be regarded as never having left the body. Even 
the constituents of tears, when these do not fall over the 
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cheeks or escape at the nose, are reabsorbed from the nasal 
mucous membrane. With respect to the alimentary secre- 
tion, it is merely & small proportion of the bile which 
remains in the fæces that is to be regarded as truly 
excretory in the sense of being utterly lost to the organism. 
If excreta are those substances which the body rejects 
utterly, then we may reckon as excreta (1) the urine, (2) 
the sweat and oily secretions of the skin, (3) the milk, 
(4) certain elements of bile contained in the fæces, (5) 
the gaseous and watery losses at the lungs, (6) the exuvi- 
ated horny scales of skin and nails and hair, (7) the pro- 
ducts of the generative organs, but not those constituents 
of fæces which are but the undigested remains of food. 
Among these (if we except the milk and the generative 
secretions whose elaboration is so peculiar and exceptional) 
the urine and the excretory products of the lungs and 
skin are those of paramount importance, The excretion 
from the lungs will be treated under RESPIRATION ; we 
shall therefore here concern ourselves with the excretion 
of kidneys and skin. 

Kidneys and their Excretion.—Urine is a clear amber- 
coloured fluid, somewhat acid in reaction, with a peculiar 
aromatic odour and bitter saline taste. Its specific gravity 
varies, consistently with health, within wide limits, being 
affected very greatly (a) by the quantity of liquid consumed 
by the individual in a given time, (b) by the greater or less 
activity of the secretion of sweat. Whilst the average 
specific gravity may be stated to be about 1:020, it is often 
temporarily much lower and occasionally considerably 
higher. Asarule the specific gravity is higher in summer 
than in winter. The average quantity of urine passed by 
a healthy adult may be reckoned at 52 fluid ounces, 
though it is affected by the same causes as those which 
influence the specific gravity no less than by individual 
peculiarity and other circumstances. 

The urine is essentially a watery solution of certain 
organic matters, of which much the most abundant and 
important is urea, and of mineral salts, of which the most 
abundant is common salt (sodium chloride). 

Urea.—A well-nourished man passes, on an average, 
about 33 grammes (500 grains) of urea in twenty-four 
hours. This body, which has the composition CH,N,O, 
is looked upon by chemists as carbamide, t.e., it is the 
amide of carbonic acid, and on this view may be written 
CO(NH,),. It is isomeric with ammonium cyanate. This 
body represents the chief product of the metamorphosis of 
albuminous or proteid substances in the body. 

Even during starvation the destruction of proteid matter 
continues, and the amount of urea may reach about 230 
to 310 grains. The quantity is, however, specially and 
directly affected by the amount of proteid matter contained 
in the food; so that, for instance, by consuming a sufficient 
quantity of meat certain persons have excreted as much 
as 1540 grains of urea. The excretion of urea, which is 
a measure of the metamorphosis of proteids in the body, 
is not, as was formerly supposed, directly influenced by the 
amount of mechanical work done by the body, the greater 
activity of the muscles not being necessarily accompanied 
by their greater waste ; indirectly, however, the excretion 
of urea is increased by bodily exertion, inasmuch as man 
and other animals appear instinctively to desire and to 
need a larger quantity of proteid food when much work is 
to be done than when the body is comparatively at rest. 

It was formerly believed that urea was a direct result 
of the oxidation of proteids in the body. The view actually 
held is, that it is the product of a synthesis occurring in 
the body in which a body or bodies resulting from the 
oxidation of the proteids take part. It has recently 
been shown that when salts of ammonia are introduced 
into the system the nitrogen of the ammonia is excreted 
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as urea ; in this case it is obvious that a synthesis must 
have occurred in which the ammoniacal salt introduced 
has taken a part no less than some other body. It has, 
for instance, been surmised that in the oxidation of the 
proteid molecule cyanic acid arises, and that in the presence 
of ammonia ammonium cyanate is formed, which in the 
organism, as outside, may be changed into urea ; or, again, 
that cyanic acid is formed, which, uniting with the elements 
of water, gives rise to urea, carbonie acid being separated 
in the reaction. 


Uric acid combined with bases exists in small quantities in the 
urine of man, about 7 to 10 grains being passed by an adult in 
twenty-four hours, though individual peculiarities appear to affect 
in a remarkable manner the excretion of this constituent (maxi- 
mum limits of quantity 3086 to 15:43 grains) In some animals, 
as in snakes and birds, uric acid and its salts represent the chief 
nitrogenous excretory product, 7.¢., take the place of the urea of 
the urine of man and carnivorous animals. 

Uric acid has the composition C4H,N,O,. Its constitution is 
yet involved in great doubt, in spite of the most profound and ex- 
tensive researches which have been made on its more or less imme- 
diate relations, and in spite of the fact that its synthesis has 
recently been effected. It may be looked upon in all probability 
as a derivative of cyanic acid, CNOH, and glycocin, C,H,NO,, and 
there are many facts which seem conclusively to show that in the 
system it does not arise directly from a decomposition of proteids, 
but is the result of a synthesis 1n which derivatives of these bodies 
take a part. 

Xanthin, C,H4,N4,0,  hypoxanthin, C,H,N,0, and guanin, 
C,H,HjO, are immediate derivatives of uric acid, of which the 
first is a constant constituent of urine, and the second occurs in 
certain states of disease. 

Hippuric acid, CHNO, benzo-amido-acetic acid, is present in 
small quantities in the urine of man (about 15 grains a day), but 
is the chief nitrogenous constituent of the urine of herbivorous 
animals. It is formed whenever benzoic acid, or a body which can 
yield benzoic acid in the organism, is ingested. 

In addition to the organic matters already enumerated the urine 
contains small quantities of other bodies, amongst which may be 
mentioned (1) colouring matters, of which one alone is known with 
any degree of accuracy, and is termed urobilin, a derivative proxi- 
mately of the biliary colouring matters, and more remotely of the 
blood-colouring matter, and (2) minute traces of ferments. 

As has already been said, the chief salt of the urine is common 
salt ; there are, however, also excreted in the urine considerable 
quantities of phosphates and sulphates. The two latter salts re- 
present in part similar salts introduced as such into the system, 
but in part they are the products of oxidation of organic bodies 
which contain sulphur and phosphorus respectively ; to the former 
belong the proteids, to the latter certain phosphorus-containing 
fatty bodies of great complexity, which occur widely diffused 
throughout the body, but particularly in the white matter of the 
great nerve-centres and in the nerves. 

The changes which urine undergoes after it is passed may be 
briefly referred to. The faint acid reaction proper to freshly-drawn 
urine is increased, probably in consequence of an acid-fermentation 
process started by the mucus accidentally present. The visible 
effect of this is the deposit of acid urates or free uric acid. Ina 
short time, especially if the urine be kept at a warm temperature, 
the acid-fermentation is overwhelmed by a fermentation for which 
organic germs are needed, and which leads to the resolution of urea 
into carbonate of ammonia. The reaction becomes alkaline, and 
the smell strongly ammoniacal. Precipitates of ammonia, urate, and 
ammonio-magnesian phosphate are deposited, the odour becomes 
putrefactive and multitudes of micro-organisms develop whose germs 
have been derived from the surrounding air. 


Kidney.—The urine is excreted continuously in the 
kidneys, two organs situated at the back of the abdominal 
cavity. The fluid is continuously poured by two ducts 
called ureters into à common reservoir situated in the pelvis, 
and known as the urinary bladder. From this reservoir 
the urine is intermittently ejected by the urethra. The 
two kidneys never secrete symmetrically ; they exhibit an 
alternation of vascular and secrccory activity. Similar 
variations have been observed in the different portions of 
one kidney, —first one and then another region of the kidney 
will be found to be in full activity. Nevertheless, when 
one kidney is extirpated or unfitted for its function, the 
other may be capable of the whole work of excretion. 

The excretory portion of the kidney, like the secretory 
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portion of all glandular organs, consists of tubes of base- 
ment membrane lined with cells of peculiar attributes and 
surrounded by capillaries for blood and lymph, which allow 
their fluids to come into close communication with the 
secreting cells, "The complex disposition of the tubes, of 
which there are hundreds in each kidney, has been traced 
after an infinite amount of patient research. An account 
of the arrangement of the tubuli uriniferi falls beyond the 
scope of the present article. 

Excretion of Urine.—A review of the constituents of 
the urine discloses that the function of the kidneys is to 
separate from the blood chiefly (1) nitrogenous crystalline 
bodies which are undoubtedly the end-products of the 
oxidation of nitrogenous bodies, and (2) inorganic salts 
and water. We have now to describe the probable manner 
in which this separation is effected. Ever since the whole 
course and form of the renal tubules became mapped out, 
and the existence of a double system of capillaries was 
established, it has been the habit of physiologists to regard 
the excretion of urine asa twofold operation. Sir William 
Bowman, so long ago as 1842, in the course of a histo- 
logical investigation of the structure of the kidney, caine 
to the conclusion that the watery portions of the urine are 
excreted in the capsule, while the solid parts are removed 
from the blood surrounding the lower parts of the renal 
tubule. Ludwig, about the same time, advanced the theory 
that the whole of the urine is separated from the blood 
in the glomeruli, but that it is separated in an extremely 
watery condition, the object of the complicated renal 
tubules being to permit of the reabsorption of the water, 
and to bring the urine into a suitable state of concentration 
for removal from the body. The progress of investigation 
has completely vindicated the theory proposed by Bowman, 
which now rests not merely on inference from anatomical 
structure, but upon a sound basis of physiological facts. 

Not only is the process twofold in respect of the two 
classes of constituents secreted; it may be twofold also 
in respect of the processes of the act. There is at least 
much reason for thinking that the water is separated from 
the blood mainly, though not entirely, by a physical pro- 
cess of filtration, while some, if not all, of the specific’ 
elements of the urine are secreted by a peculiar selective 
or elaborative action of living epithelial cells. The reason 
for supposing that the excretion of water is mainly a pro- 
cess of filtration is the simple one that the flow of urine 
seems, in a general way, to obey the same laws of pressure 
as the flow of water through a filter. For example, what- 
ever tends to increase the blood-pressure in the branches 
of the renal artery tends to increase the flow of urine in a 
given time. If the heart beats more quickly than usual 
more urine is excreted. If cold contracts the superficial 
vessels of the skin, and drives a larger quantity of blood 
upon the kidney, or if the same result ensues from moderate 
stimulation of the splanchnic nerves, the blood-pressure in 
the renal artery becomes raised, and an enlarged secretion 
follows. If the spinal cord be divided in the lower part 
of the cervical region, the great fall of blood-pressure 
which results is associated with suppression of the excre- 
tion of urine. Further, if the pressure in the ureters 
be allowed to reach the value of 10 to 40 mm. (‘3937 to 
1:5748 inches) of mercury the transfusion of fluid from 
the blood is prevented. Now the blood-pressure in the 
renal artery is about 120 to 140 mm. (4°7244 to 5:5118 
inches) of mereury. Secretion stops, therefore, long before 
the pressure in the glandular ducts reaches that of the 
glandular vessels,—a relationship between pressure and 
secretion the very reverse of that which obtains in the 
case of the salivary gland. These facts sufficiently justify 
the conclusion that the secretion of water in the kidney is 
a process of filtration. But there are other facts which 
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demand the assumption that even the separation of water 
is in part an act of living protoplasm. The free inges- 
tion of water by drinking is one of the most certain ways 
of producing a copious flow of urine; and yet there is 
no evidence to show that in most cases this effect is 
brought about by a raising of the blood-pressure. On 
the contrary, if one animal be bled into the veins of 
another there is no increase produced in the amount of 
urine excreted, and it is difficult to imagine that the blood- 
pressure may be more easily raised by the drinking of 
water, however freely, than by introducing into the blood- 
vessels of one animal the quantity of blood proper to two. 
In such cases we must assume that the outflow of water 
from the blood is due to the activity of living cells aiding 
the normal influence of pressure. 

While the secretion of water cannot wholly be ascribed 
to physical processes, there is no doubt that the secretion 
of some other bodies is a selective act of living protoplasm 
taking place independently of, or it may be in opposition 
to, physical processes. The first substance whose secretion 
was experimentally proved to be due to the renal epithe- 
lium was sulphindigotate of soda, or indigo-carmine. If 
this substance be injected into the blood-vessels of an 
animal in which the blood-pressure has been so far lowered 
by division of the spinal cord below thé medulla that the 
flow of urine has stopped altogether, it can be traced in a 
short time into the epithelium of the renal tubules, and 
through them into the lumen of the duct. The absence of 
the usual flow of water has left the granules stranded at 
the place where they entered the renal system of tubes. 
No trace of the substance was found by the original ob- 
server, Heidenhain, in the glomeruli or capsules; but it 
may be stated that later experimenters have succeeded, by 
injecting the drug freely and pursuing it over longer inter- 
vals, in tracing it into the glomerular cells also. 

Sulphindigotate of soda is not a normal constituent of 
the urine; but there is little doubt that what happens in 
the case of this body happens also in the case of some of 
the usual constituents. Thus, uric acid has been detected 
within the epithelium of the renal tubules; and by a com- 
paratively new and beautiful observation it is placed 
beyond doubt that urea also enters the secretion at the 
same cells rather than through the glomeruli. This proof 
was rendered practicable by the discovery that in the frog 
the kidney is supplied with blood from two separate and 
distinct sources. The renal artery supplies the glomeruli 
with blood, while the so-called renal portal vein, a branch 
from the femoral vein which runs along the outer border 
of the kidney, supplies the capillary network surrounding 
the uriniferous tubules. If the renal artery be tied and 
the blood-supply shut off from the glomeruli, sugar when 
introduced into the circulation is not excreted with urine, 
although it readily is when the vascular supply of the kid- 
ney is untouched. But in the same circumstances, when 
the action of the glomeruli is eliminated, urea is readily 
excreted. Urea and sugar are therefore removed from the 
blood by different organs; or at least the renal epithelium 
of the tubules can excrete urea, although it cannot excrete 
sugar. At the same time that urea is being excreted a 
copious flow of water is determined, which most presum- 
ably escapes at the point where the urea is excreted. This 
fact is significant when we remember that ligature of the 
renal artery usually stops the flow of water, and that sul- 
phindigotate of soda injected into the circulation when the 
glomeruli are tied out of it may be traced into the same 
epithelium, but gives rise to no flow into the bladder. 

The renal epithelium, then, has the power of attracting 
to itself and removing from the blood certain elements 
which the latter already contains. It may now be asked 
whether the kidney has the power of elaborating any of 
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the components of its excretion from antecedent forms 
which it obtains from the blood. In other words, is the 
kidney a simple separating or straining mechanism, or are 
the constituents of the urine, like the constituents of bile 
or saliva, elaborated in the course of metabolic changes 
going on within the secreting epithelium ? 

This question has already been touched in discussing the 
metabolism of liver-cells. There is little doubt that the 
kidney exhibits some metabolic activity. Inasmuch as 
the blood of herbivorous animals contains no trace of 
hippuric acid, this must presumably be formed within the 
kidney. If blood containing sodium benzoate and glyco- 
cin be passed through the vessels of a fresh kidney, hippuric 
acid arises. The kidney, therefore, must be assumed to 
be capable of elaborating hippuric acid out of simpler 
antecedent forms. But it is not certain that it has any 
further power. With regard to urea, it appears cer- 
tain that the activity of the kidney is confined to strain- 
ing it off from the blood. Normal blood contains about 
1 part of urea in 4000, while the blood of the renal vein 
contains less than this. Urea, therefore, is separated from 
the blood in the kidney. If the kidneys be extirpated, 
or if their blood-vessels be ligatured so as to exclude them 
from the circulation, or if the ureters be tied (the effect of 
which is speedily to unfit the kidney-epithelium for the 
work of excretion), then the amount of urea increases in 
the blood up to 1 part in 300 or 400, while much urea is 
voided in the fluids ejected from the stomach and intestines 
during such experiments. Similar experiments in birds 
have led to similar results in the case of uric acid. All 
these facts point to the conclusion that urea and the allied 
bodies in urine are derived proximately from the blood 
rather than elaborated in the kidney itself. We are there- 
fore justified in regarding the kidneys as almost exclusively 
an apparatus for purifying the blood from the injurious pro- 
ducts of the cell-metabolism of other organs and tissues. 

Excretions of the Sweat-Glands:—The second great ex- 
cretory system is that of the skin, which supplements in 
important particulars the excretory functions of the kidneys. 
This function of the skin is effected in great measure by 
eertain glands, called sweat-glands, opening on the sur- 
face of the skin. There are, indeed, other glands besides 
the sweat-glands conneeted with the skin, viz., the sebaceous 
glands, which open chiefly into the sacs of hair-follicles 
and secrete an oily material which keeps the surface of the 
skin supple and water-tight. The sebaceous secretion 
resembles in its formation the secretion of milk. Inasmuch 
as it is not reabsorbed, it is a true excretion ; but there is 
reason to believe that the material removed from the blood 
is elaborated out of complex fat-yielding molecules con- 
tained in the blood very much as the milk is secreted. 
We know very little either of the nature of the bodies ex- 
creted or of the processes of their formation. The chief 
excretory products of the skin are furnished by the sweat- 
glands, and constitute sweat. In addition, however, there 
is constantly being thrown off from the skin a certain 
quantity of carbonic acid. 

Nature of Sweat.—It is impossible to collect sweat for 
analysis under perfectly normal conditions; either the 
body must be subjected to great heat to adduce a copious 
flow, or a part of the body must be enclosed in an air- 
tight bag of india-rubber. In both cases the conditions 
are abnormal. So far as can be ascertained, sweat is a 
colourless clear fluid of acid reaction and characteristic 
odour. The odour varies with the part of the skin from 
which the sweat is obtained. It consists of water con- 
taining 1°81 per cent. of solids. The solids are (1) sodium 
chloride and other inorganic salts, (2) urea and other 
nitrogenous bodies, (3) fats and cholesterin (which are not 
altogether due to contamination with sebaceous matter), 
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(4) fatty acids (formic, acetic, butyric, &c., but not lactic), 
(5) a trace of pigment. In addition to these bodies the 
skin excretes a small amount of carbon dioxide. Although 
the excretion of the skin is small in amount (if we except 
the water), if the escape of it be prevented by varnishing 
the skin death very quickly ensues. This is probably duc 
to the retention of some poisonous substance, the nature and 
production of which are very little understood. 

In concluding these remarks on excretory organs it may 
be pointed out that the lungs (looked at as exeretory 
organs), the kidneys, and the skin are all engaged in the 
great task of ridding the system of its superfluous matters, 
and that each supplements the action of the others. The 
lungs are the great excretors of carbonic acid, which is the 
chief oxidation product of the body, though they share 
with the kidneys and skin the task of getting rid of water. 
The kidneys have thrown upon them the task of removing 
from the system nearly the whole of the nitrogenous waste 
products and the superabundant salts, besides being. the 
greatest excretors of water. The skin, on the other hand, 
looked upon as an excretory organ, is second in import- 
ance to the kidneys as a remover of water, and comes next 
to the lungs in separating carbonic acid. The skin, it 
must be remembered, however, has many functions besides 
those of an excretory organ, for, besides being an organ of 
sense, it takes the chief part in regulating the temperature 
of the animal body. 


V.—TRANSFORMATIONS OF ENERGY ASSOCIATED WITH THE 
EXCHANGE OF THE MATTERS OF THE Bopy. 


The chemical changes which occur in all the tissues 
and organs of the body are, it has been stated, in the 
main, processes of oxidation, in which energy that was 
potential in the organic compounds and the oxygen that 
takes part in them become in great part kinetic. This 
energy takes the form of mechanical work and heat; the 
mechanical work is in part expended within the body itself 
and ultimately takes the form of heat; in part, however, it 
is expended upon the objects of the external world, and, 
though even then ultimately transformed into heat, this 
is not heat which is available for the purposes of the body. 
There can be no doubt, however, that a large portion of 
the total heat evolved in the body is the immediate result 
of chemical operations, and has not in the first instance 
taken the form of mechanical work. 

In the article Dietetics (¢.v.) attention has been drawn 
to the amount of energy which is stored up in the organic 
matters constituting the food of animals, and which can 
approximately be estimated by determining the amount 
of heat which the organic matters evolve when burned 
ina calorimeter. An approximate estimate is thus formed 
of the energy which is at the disposal of the animal or 
man whose diet is subjected to study. Thus it has been 
calculated that the available energy derived from the oxida- 
tion of the organic matters of the food of a well-fed man 
amounts to about 2,700,000 units of heat, the unit chosen 
being the amount required to heat 1 gramme of water 1° C. 
When the man is doing no external work this energy 1s dis- 
sipated from the body almost entirely as heat, and, aecord- 
ing to the calculations of Helmholtz, the losses of heat are 
approximately distributed as follows :— 


Units of Percentage of 


Employed in raisiug the temperature of Heat. perc 
matters introduced into the alimentary 
Orit) Gennes tms 70,157 2°6 
Employed in warming inspired air......... 70,032 2°6 
Employed in bringing about the vaporiza- 3 E 
tion of water in the lungs.................. 397,536 147 
Lost by radiation, conduction, and evapora- " 
Con om the Skiners 2,162,275 801 
2,700,000 100:0 
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The total income and expenditure of energy of an average 
man in twenty-four hours is thus calculated to correspond 
to the amount of heat required to raise 595 lbs of water 
from the temperature of melting ice to that of boiling 
water. 

Where, it will be asked, does this transformation of 
energy chiefly have its seat? The answer to this question 
is that it is firstly in the muscles, then in the glands of 
the body. At all times, whether in rest or activity, heat is 
evolved, but the quantity increases in the case both of glands 
and of muscles as they pass from the former into the latter 
condition. In the resting body, it has been remarked, the 
losses of energy are represented by the loss of heat, for 
the mechanical work done within it takes the form of heat 
within the body itself. It is difficult, nay, impossible, to 
calculate the amount of energy which in the first instance 
takes the form of mechanical work in the body, and which 
is always transformed into heat. The case of the heart is 
one-in which, however, an approximate calculation can be 
made. Upon fairly reliable data it has been calculated 
that the work expended by the heart of a man in twenty- 
four hours amounts to not less than 627,768 foot-pounds, 
an amount of work which is equivalent to nearly 45 pound- 
units of heat, and which represents the energy evolved as 
heat in the complete combustion of about 386 grains of 
carbon. 

These calculations enable one to form some idea of the 
magnitude of the nutritive processes which have their seat 
in the muscular substance of the heart ; and to a less degree 
the same is the case with all the other muscles which are 
engaged in so-called opus vitale, that is, in the performance 
of internal work absolutely essential to the continuance 
of the life of the organism. 

The proportion of the total energy of the body which 
takes the form of mechanical work varies within very wide 
limits. Assuming that the conversion of potential into 
kinetic energy in equal times were a constant quantity, it 
would follow that all external work done diminished the 
amount of heat set free from the body. To a certain extent 
it is probable that such a relation exists. It is, however, 
to be remembered that when external work has to be done 
there is invariably an increased consumption of organic 
constituents of food, and therefore an increased store of 
available energy. The working animal consumes more O 
and produces more CO, than the restinganimal. Different 
animals, like steam-engines of different construction, vary 
in the proportion borne by the external work they are 
capable of performing to the total energy which becomes 
kinetic. Experiments made with the separate muscles of 
animals, no less than observations on the relation between 
the external mechanical work done by and the total heat 
evolved in the body of animals, have, however, shown that 
animals are more economical machines than the most 
perfect steam-engines. Whilst the latter cannot convert 
more than one-eighth of their available energy into work, 
the animal may yield as much as one-fifth of its energy in 
the form of available external work. 


VI.—Growtu, Decay, AND DEATH. 


In the adult body in a state of health the income of 
matter balances as nearly as possible the expenditure, and 
therefore the weight of the body and its dimensions remain 
nearly constant, and the same is approximately true of the 
different organs and tissues which compose the body, as 
well as of the anatomical elements which enter into their 
formation. Even when the conditions to which the organ- 
ism is subjected undergo great variations—as, for instance, 
when from a state of rest it passes into a state of great 
activity, or when the temperature of the medium which 
it inhabits undergoes great changes—and when, to meet 


these variations in external circumstances, the rate of the 
exchanges of matter has to undergo great fluctuations, 
the weight of the body remains nearly constant. This 
remarkable result is one which doubtless depends upon 
a great many factors which are for the most part hidden 
from us. 

In the growing body matters are, however, very different ; 
in it normally the income must be always so much in 
excess of the expenditure that an accumulation of capital 
may occur, and that the body may increase in weight and 
in dimensions. The growing body is always the seat of 
a more active exchange of matter than the fully-developed 
body, i.e., weight for weight, it requires more' food and 
oxidizes it more rapidly. 

The increase of weight and of dimensions occurs in part 
by addition of matter to, and increase in weight and in 
dimensions of, individual organs and their constituent 
anatomical elements; in part, however, it is due to an actual 
multiplication of anatomical elements occurring at a rate 
which greatly exceeds that which occurs in the adult body. 
To what an extent this multiplication occurs and how it 
gradually diminishes is evident when we reflect that the 
whole organism was originally derived from a single cell, 
the ovum. 

Upon what depends this tendency to multiplication of 
anatomical elements, and this tendency to increase in size 
of individual anatomical elements or of organs, until a 
certain approximate limit has been attained, is absolutely 
unknown. We know to a certain extent that the process 
of growth depends upon and is influenced by certain cir- 
cumstances, as amount of food, temperature, blood-supply 
to the particular organ, and so on, but yet the knowledge 
is wanting which would tell us why, when a certain limit 


has been attained, the processes of income and expendi : 


ture balance and growth ceases. 

That the nervous system has a great influence upon 
nutrition and therefore upon growth is certainly known, 
and in great measure explicable. By its control over the 
blood-supply to organs and tissues the nervous system 
exerts a remarkable influence, as well as by its relations 
more or less direct upon the anatomical elements through 
nerve-fibres, which, inasmuch as they appear to influence 
in à direct manner the nutrition of anatomical elements, 
have been surmised to exist, and have received the name 
of “trophic fibres.” Yet, even apart from the influence 
exerted by the nervous system, it appears to be a property 
of individual anatomical elements that, consistently with 
health, they shall only develop at a certain rate and attain 
a certain magnitude. 

Scarcely less mysterious than the primary causes of 
growth is the fact that every organism having arrived at 
maturity remains in a state of apparent structural and 
functional integrity for a term which possesses an approxi- 
mately constant mean value for each species, and then sooner 
or later necessarily passes into a condition of gradually 
lessening efficiency, which ultimately terminates in death. 
Were the animal organism a machine undergoing a constant 
though very slow process of waste, its decay and ultimately 
its death would be more obvious than they actually are. 
The organism, however, differs from the machine in that 
its matter is continually the seat of change, and that during 
long periods (?.e., during healthy adult life) the processes of 
gain and loss of matter appear to be going on with perfect 
evenness and equality. Why, then, the ultimate deteriora- 
tion resulting in waste and then in death? The answer 
is that the organ as a whole unquestionably does suffer by 
work, and, though at first the degrce of impairment is so 
slow as to be imperceptible, it doubtless is a continuous 
process. 

A general impairment of the mechanism of the body as 
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it passes from the age of mature or adult life into old age 
is evidenced (1) by a diminished rate in the exchange of 
matter of the body ; (2) by a diminished power manifested 
by the organism as a whole, as well as by each of its 
individual organs, to accomplish work ; (3) by a general 
loss of weight of the body and of its essential tissues and 
organs, though the weight of the body as a whole may 
increase by the development and storage of fat; (4) by a 
tendency to structural change of organs or parts of organs 
whose proper function is essential to life, as, for example, 
of the circulatory, respiratory, and nervous apparatuses ; 
(5) by a readiness to be injuriously affected by external 
cireumstances, which at an earlier period produce no ob- 
vious effect upon the body or only temporary impairment 
of its functions, The gradual and general deterioration 
of the organism thus evidenced is usually interrupted by 
the supervention of some process impairing so greatly the 
functions of a vital organ that the organism as a whole 
ceases to perform the functions which characterize it as 
living, and death results. Whatever the remote cause of 
death, the proximate cause is in every case an arrest of the 
circulation of the blood, putting an end to the exchanges 
of matter and energy which are the most characteristic of 
the accompaniments of life. (a. G.*) 

NUTTALL, Tuomas (1786-1859), botanist and orni- 
thologist in the United States of America, where he lived 
and worked from 1808 until 1842, was born at Settle in 
Yorkshire in 1786, and spent some years as a journeyman 
printer in England. Soon after going to the United States 
he was induced by Professor Barton to apply himself to the 
study of the plants of that region; and in pursuance of 
his investigations he undertook many long and arduous as 
well as dangerous journeys, usually spending the summers 
in the field and the winters in working out the materials 
accumulated during his expeditions. In 1822 he was 
appointed curator of the botanic gardens of Harvard 
university, but continued his explorations, and in 1834 
cróssed the continent to the Pacific Ocean, and visited the 
Sandwich Islands. Some property having been left him 
in England on condition of his residing on it during part 
of each year, he left America in 1842, and did not again 
revisit it, except for a short time in 1852. He died at 
St Helen's, Lancashire, 10th September 1859. 

Almost the whole of his scientific work was done in the States, 
and his published works appeared there. The more important of 
these are, The Genera of North American Plants, and a Catalogue 
of the Species for the year 1817, 2 vols. (1818) ; Journal of Travels 
into the Arkansas Territory during the year 1819 (1821) ; The North 
American Sylva, 3 vols. (1842-1849) ; Manual of the Ornithology 
of the United States and of Canada (1834 and 1840) ; and numerons 
papers on similar subjects in the various American scientific 
periodicals, 5 

NUX VOMICA, a poisonous drug, consisting of the 
seed of Strychnos Nux-Vomica, L., a tree indigenous to 
most parts of India, and found also in Burmah, Siam, 
Cochin China, and northern Australia. The tree, which be- 
longs to the natural order Loganiacex, is of moderate size, 
with a short, thick, often crooked stem, and ovate entire 
leaves, marked with 5 or 6 or 7 veins radiating from the 
base of the leaf. The flowers are small, greenish-white, 
and tubular, and are arranged in terminal corymbs. The 
fruit is of the size of a small orange, and has a thin hard 
shell, enclosing & bitter, gelatinous, white pulp, in which 
from 1 to 5 seeds are vertically embedded. The seed is 
disk-shaped, rather less than 1 inch in diameter, and about 
} inch in thickness, slightly depressed towards the centre, 
and in some varieties furnished with an acute keel-like 
ridge at the margin. This is particularly the case with 
the seeds imported from Bombay and collected in that 
province. Those imported from Madras and Cochin China 
have usually a rounded margin (Pharm. Journ. [3], xii. p. 


687 


1053). The acute margin is considered in commerce indi- 
cative of superior quality, seeds so characterized yielding 
the largest quantity of the active principles. The external 
surface of the seed is of a greyish-green colour and satiny 
appearance, due to a coating of appressed silky hairs. The 
interior of the seed consists chiefly of horny albumen, which 
is easily divided along its outer edge into two halves by a 


Flowers, Fruit, and Seed of Nux Vomica. 


fissure, in which lies the embryo. The latter is about 
three-tenths of an inch long, having a pair of heart-shaped 
membranous cotyledons. 

The drug owes its poisonous property chiefly to the 
alkaloids strychnia and brucia, the mixed alkaloids found 
in the seed being in the proportion of about 1 per cent. of 
the former to 2 per cent. of the latter. These alkaloids 
occur in the seeds in combination with a probably complex 
body which has been named strychnic or igasuric acid. 
Brucia is distinguished from strychnia by giving a red 
colour when moistened with strong nitric acid, and by 
being soluble in 150 parts of boiling water, while strychnia 
requires 2500 parts for its solution. It is remarkable that 
although the pulp contains strychnia it is not poisonous 
to birds, being eaten by the hornbill, Zuceros malabaricus, 
and other species. Parasitic plants of the natural order 
Loranthaceex, when growing on Strychnos Nux-Vomica, 
acquire the poisonous properties of the latter. 

Nux Vomica seeds are imported into Great Britain from 
Bombay, Madras, and Cochin China to the average extent 
of about 200 tons per annum, valued at £1600. 

NYANZA. For Albert Nyanza and Victoria Nyanza, 
see NILE, supr. pp. 504, 505. 

NYASSA, LAKE. See ZAMBESI. 

NYBORG, a town and seaport of Denmark on the east 
side of the island of Fiinen, 28} miles by rail east of 
Odense, and the point from which the steam-packets cross 
the Great Belt to Korsér in Zealand. The fortress, built 
by Christian IV. and Frederick IIL, was dismantled in 
1869, and the ruins of the castle are now used as a 
prison. From 4812 in 1870 the population increased to 
5402 by 1880. 

As early as the 12th century the town was founded and a castle 
erected on Knudshoved (Canute’s Head) by Knud, nephew of Walde- 
mar the Great; and from the 13th to the 15th century Nyborg was 
one of the most important places in Denmark, a seat of the royal 
court, and a frequent nagd ada of the estates. In 1531 the 


people of Lübeck took the town by storm. In 1658 it surrendered 
to the Swedes; but Peter Bredal, ieebound in the harbour, held 


688 


them at bay till he was able to make his eseape. By the defeat of 
the Swedes under the walls of the fortress in 1659 the country was 
freed from their dominion. In 1808 the marquis La Romana, who 
with a body of Spanish troops garrisoned the fortress for France, 
revolted from his allegiance and held out till he and a portion of 
his men got off with the English fleet. 


NYIREGYHÁZA, a town of Hungary, in the district 
of Szaboles, is situated at the junetion of the river 
Theiss and the railways of the north-east of Hungary, 30 
miles to the north of Debreezin. It contains four churches, 
a gymnasium, and a mineral bath. The inhabitants of 
the town, who numbered 24,102 in 1880, are engaged in 
agriculture, wine-growing, and the manufacture of soda, 
matches, and saltpetre. The annual fairs are largely fre- 
quented. A little to the north-west is the famous wine- 
producing district of Tokay, which yields about 18 million 
gallons of wine annually, including 3 or 4 million gallons 
of genuine Tokay. 

NYKOPING, a city of Sweden, the chief town of the 
province of Nyköping (Södermanland), is situated on both 
banks of a stream which unites Lakes Yngaren, Tisaren, 
&c., with By Fjord, and so with the Baltic. Connected 
by a branch line with the railway from Stockholm to the 
Norwegian frontier, it lies about 100 miles by rail south- 
west of Stockholm. The ruins of its once famous castle, 
the governor's residenee, the churches of St Nicholas and 
All Saints, the town-house (1662), and the hospital are 
the more noteworthy buildings. The population was 4825 
in 1862, 4813 in 1880. 

Nyköping (i.c, New-Market, Latinized as Nicopia) begins to ap- 
pear as a regular town with churches and monasteries early in the 
13th century. Its castle was the seat of the kings of Sóderman- 
land, and after those of Stockholm and Calmar was the strongest 
in Sweden. The death of Waldemar in 1293, the starving to 
death of Dukes Waldemar and Erie in 1318, the marriage and the 
deaths both of Charles IX. and his consort Christina of Holstein, 
the birth of their daughter Princess Catherine, and in 1622 the 
birth of her son Charles X. are the main incidents of which it was 
the scene. Burned down in 1665 and again damaged by fire in 
1719, it still remained the seat of the provincial authorities till 
1760. The town was burned by Albert of Mecklenburg’s party in 
Sera an accidental conflagration in 1665, and by the Russians 
in 1(12. 

NYLGHAU, or Nir-car one of the largest of the 
antelopes, a handsome and graceful animal, with short, 
straight, erect horns, pointed and turned slightly forwards 
at the tips, and present in the male only (see Plate IL, 
vol ii) It hasa short erect mane, and the male has also 
a tuft of hair upon the throat. When adult the sexes are 
very different in colour, the male being generally of a dark 
iron-grey or slate colour, approaching black on the head 
and legs, while the female and young are of a bright light- 
brown or fawn colour. In both male and female at all 
ages the lips, chin, and under-parts as well as two trans- 
verse stripes on the inner sides of the ears and rings on 
the fetlocks are white, and the mane and tip of the tail 
black. The horns are black, and from 8 to 9 inches 
long. The male stands about 4 feet 4 inches high at the 
shoulder, the female is smaller. The tail is 18 to 21 
inches in length. 

The nylghau is one of the few true antelopes occurring 
in India, and is peculiar to that country, being found from 
near the foot of the Himalayas to the south of Mysore, 
though rare to the north of the Ganges and also in the 
extreme south. It is most abundant in central India, and 
does not occur in Assam or the countries to the east of 
the Bay of Bengal. It frequents forests and low jungles, 
though often found in tolerably open plains, associating 
in small herds. One, or very often two, young are pro- 
duced at a birth, and when caught early they are readily 
tamed. They are often kept in captivity in the mena- 
geries of the native princes, and also in Europe, but the 
temper of the old males is uncertain. When fighting 
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they drop on their knees, and then, advancing in this 
position until within convenient distance, make a sudden 
spring, butting with their horns with great force. 

The first description of this animal, accompanied by a rude figure, 
was given by Dr Parsons in a paper entitled ‘‘An Account of a 
Quadruped brought from Bengal, and now to be seen in London,” 
published in the Philosophical 1'ransactions for 1745. No name was 
assigned to it, but the author identified it with an animal called 
** Biegel," seen in the stables of the viceroy of Goa by John Albert 
de Mandelsloe in his voyage through the Indies in 1638. In 1767 
and the following years several living specimens were sent to 
England, from which Dr William Hunter drew up an excellent 
account of the characters of the male, female, and young, and of 
their habits in eaptivity, whieh, with a very spinted figure by 
Stubbs (often sincecopied), was published in the Philosophical Trans- 
actions for 1770. Dr Hunter was apparently unaware of Parsons’s 
paper, and gives the animal the native name of ‘‘Nyl-ghan,” 
signifying in Persian ‘‘ blue bull.” On Parsons's description Pallas 
founded his Antilope tragocamelus (Spicilegia Zoologica, i. p. 9, 
1767), which was therefore its earliest specific name, though others 
have been used in later times, especially 4. picta, given by Pallas 
(Spictlegia, xii. p. 14, 1777) to the animal described by Hunter 
under the supposition that it was a different species. It has 
also had several generic names, Boselaphus, Damalis, Portax, &c., 
the first-named being the one to which preference is now usually 
given. 


mankind—the woods, the springs, the hills—is full of a 
life resembling, yet different from, human life is universal 
in a primitive stage of thought. At Psophis in Arcadia 
a row of tall cypress trees was called ai zápOevo, the 
damsels. In other places the name xépat was used, but 
the general term for the spirits who dwell in external 
nature was vidas. All three words have the same 
meaning. There is a close relation between the souls of 
dead men and the life of nature; the Nymphs often play 
the part of death and carry away human beings to dwell 
with them. This idea appears in a slightly different form 
when heroes and favoured mortals live in communion with 
them. The connexion of a human being with a Nymph 
has something unnatural about it, and almost always 
brings some disaster on the mortal. Yet another form’ of 
the idea appears in the word vupzddAnrros; he whose 
mind the Nymphs take possession of loses his human wit 
and becomes mad, but has wisdom more than human. 
The worship of the Nymphs was practised throughout the 
classical period in places where they seemed to have 
chosen a home for themselves, in shady groves and beside 
springs of clear water. It retained its primitive simplicity. 
No temple, no statue, no priest was needed; the offer- 
ings of a rural people were placed on the simple altar. 
The cultus is therefore not often mentioned in literature ; 
but it appears to have been closely connected with the 
household life of the people, and to have had a strong 
hold on them. Among the ceremonies of marriage an 
acknowledgment of the power of the Nymphs was in- 
cluded. The bride, herself a viudyn, was’ sprinkled with 
water from the fresh spring of the Nymphs, or she went 
to bathe in the spring. 

The Nymphs, the ever-youthful spirits of nature, pro- 
tected and nourished children (xovporpé¢dor) ; they were 
themselves often, especiaily in Asia Minor, the mothers of 
the heroes of the land. In the Troad, Hermes and the 
Sileni sport with them in the mountain caves. Their 
life was long, according to Hesiod 9720 times that of 
man; it was a common belief that they were born and 
died along with the trees of the forest. It was usual to 
distinguish Nymphs of the rivers and fountains, Naiads, 
from those of the forests and mountains, Dryads, Hama- 
dryads, Oreades; but they were all kopat Adds, the 
maidens of heaven, or, in more anthropomorphic language, 
the daughters of Zeus. The worship of the Nymphs 
became more fashionable in later time, and shrines of 
Nymphs (vvpdaia) were built even in cities. 
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The history of the symbol O is parallel to that of 
. E. Each represents several sounds which are dis- 
tinguished habitually in speech without any difficulty, but 
for which, owing to the imperfection of the English alpha- 
bet, there are no separate symbols. Probably the confusion 
is worst in English ; but French and Italian also have more 
sounds for each of these symbols than can be properly 
included under them, and so they distinguish these some- 
times by diacritical marks, as ò or ó, and sometimes they 
do not distinguish at all. 

The different sounds which O is used to denote in 
English lie, with one exception, on the line between the 
pure a-sound and the pure «-sound. We have already 
seen that e denotes several different sounds on the other 
line—that between pure a and pure 4. The difference be- 
tween the sounds on these two lines is this. In the a—4 
line only the tongue is employed ; it is raised more and 
more for each successive sound. But in the a—« line the 
tongue is not the only agent; the cavity of the mouth is 
also contracted, so that the passage is narrowed, and the 
lip-aperture is lessened more and more for each sound ; 
in technical phrase the lips are “rounded,” so that for w 
the aperture is the smallest possible to allow of the utter- 
ance of a true vowel, hence the great ease with which the 
u-sound passes into a w, in which there is friction caused 
by the still greater closing of the lips, and therefore we 
have a consonant not a vowel sound. 

The following different sounds— denoted by O in 
English—are readily discriminated. Beginning from the 
«-end of the line, we come first to the sounds heard in 
“not” and in “lord”; for both of these the back of the 
tongue is much depressed and the lips are only slightly 
rounded. The difference between the two sounds consists 
in this—for the first the back of the tongue is more con- 
vex than for the second; the passage is therefore some- 
what narrowed, and the two corresponding sounds are 
therefore (here and in all the other similar pairs) known 
technically as “narrow” and “wide,” or as “open” and 
“close.” The narrow sound is written by o in English 
when 7 or Z follows, and the wide is written aw as in 
“law,” or au as in “ Paul,” or even 2 as in “pall.” The 
next pair may be exemplified by “pole” and “ pour,” 
narrow and wide respectively ; for these the tongue is 
higher and the rounding greater. Here again several 
digraphs represent the same sound, as in “ foal,” ‘ soul,” 
“hoe,” “grow.” Next the doubled o is generally used to 
represent the last sound in the scale, the close vw, for which 
the tongue is highest and the “rounding” greatest, as in 
“pool”; but in “rule” and others the same symbol is 
used for this sound as would be used in other European 
languages. Lastly—the exception mentioned above—o is 
one of the symbols employed to denote the neutral vowel, 
as in “son,” as well as « in “sun” and a in “final.” 

The modified German o—written 6 or oe—is a sound 
unknown in English. It is produced by putting the 
tongue into the position for the sound denoted by a in 
* fate? or e in “fête ”—a middle sound in the line between 
a and i—and then by rounding the lips. It thus com- 
bines the specialities of the two scales of vowel-sound— 
the z-scale and the w-scale. 

In Italian there are an “open” o (marked 0) and a 
* close? o (marked 6). The “open” o corresponds to the 
open or wide sound described above. The “close” o is 
not quite the same as the “narrow” o of English, but 
comes a little nearer to w. 


In the form of the symbol there is no recorded variation, 
except that in old Latin it was sometimes square, as Q. 
In Greek two symbols were employed—O and Q— for short 
and long o respectively. But it is not improbable that 
the second of these denoted at first not merely long o but 
a more open sound, more near to the sound of “law” in 
English. 

OAJACA, or Oaxaca, the chief town of the province 
of the same name in Mexico, lies 1600 feet above the sea 
in a beautiful valley on the left bank of the Atoyac, or 
Rio Verde, which reaches the Pacific after a course of 
about 170 miles. The city is surrounded by luxuriant 
gardens, orchards, and cochineal plantations; its streets 
are wide and regular, and among its public buildings are 
the cathedral, the bishop’s palace (fashioned after the type 
of a similar ancient edifice at Mitla), and the Dominican 
monastery and church. Chocolate, cigars, cotton-cloth, 
wax candles, &c., are manufactured. The population was 
26,228 in 1877. The city, which dates from 1522, was 
visited by a severe earthquake in 1870. 

OAK (Anglo-Saxon, de or exc), a word found, vari- 
ously modified, in all Germanic languages, and applied to 
plants of the genus Quercus, a well-marked section of the 
natural order Corylacex (Cupulifere of De Candolle), in- 
cluding some of the most important timber trees of the 
north temperate zone. All the species are arborescent 
or shrubby, varying in size from the most stately of forest 
trees to the dwarfish bush. Moncecious, and bearing their 
male flowers in catkins, they are readily distinguished from 
the rest of the Cupuliferous family by their peculiar fruit, 
an acorn or nut, enclosed at the base in a woody cup, 
formed by the consolidation of numerous involucral bracts 
developed beneath the fertile flower, simultaneously with 
a cup-like expansion of the thalamus, to which the 
bracteal scales are more or less adherent. The ovary, 
three-celled at first, but becoming one-celled and one-seeded 
by abortion, is closely invested by the perianth, toothed on 


Fic, 1.—Inflorescence of Oak. a, b, c, Quercus Robur. (From Behrens, Allge- 
meine Botanik, pp. 209, 210.) d, e, Q. sessiliflora (Smith); half natural size. 
(From Kotschy, Die Eichen Europa's, Vienna, 1862, plate xxxii.) 

the margin, and adherent below; the male flowers are in 

small clusters on the usually slender and pendent stalk, 

forming an interrupted catkin ; the stamens vary from six 
to twelve. The alternate leaves are more or less deeply 
sinuated or cut in most of the species, but in some of the 
deciduous and many of the evergreen kinds are nearly or 
quite entire on the margin. The oaks are widely distri- 
buted over the temperate parts of Europe, Asia, North 

Africa, and North America. In the western hemisphere 

they range along the Mexican highlands and the Andes far 

into the tropies, while in the Old World the genus, well 
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represented in the Himalayas and the hills of China, exists 
likewise in the peninsula of Malacca, in Java, and in some 
other islands of the archipelago, several species occur- 
ring in the Moluccas and Borneo. On the mountains of 
Europe and North America they grow only at moderate 
elevations, and none approach the arctie circle. The mul- 
titude of species and the many intermediate forms render 
their exact limitation difficult, but those presenting sufti- 
ciently marked characters to justify specific rank probably 
approach 300 in number. 

The well-known Q. Robur, one of the most valued of 
the genus, and the most celebrated in history and myth, 
may be taken as a type of the oaks with sinuated leaves. 
Though known in England, where it is the only indigenous 
species, as the British oak, it is a native of most of the 
milder parts of Europe, extending from the shores of the 
Atlantic to the Ural ; its most northern limit is attained in 
Norway, where it is found wild up to lat. 63°, and near 
the Lindesnzs forms woods of some extent, the trees occa- 
sionally acquiring a considerable size. In western Russia 
it flourishes in lat. 60°, but on the slope of the Ural the 
56th parallel is about its utmost range. Its northern limit 
nearly coincides with that of successful wheat cultivation. 
Southwards it extends to Sardinia, Sicily, and the Morea. 
In Asia it is found on the Caucasus, but does not pass the 
Ural ridge into Siberia. In Britain and in most of its Con- 
tinental habitats two varieties exist, regarded by many as 
distinct species: one, Q. pedunculata, has the acorns, gen- 
erally two or more together, on long stalks, and the leaves 
nearly sessile; while in the other, Q. sessiliflora, the fruit is 
without or with a very short peduncle, and the leaves are 
furnished with well-developed petioles. But, though the 
extreme forms of these varieties are very dissimilar, in- 
numerable modifications are found between them; hence 
it is more convenient to regard them as at most sub-species 
of Q. Robur. The British oak is one of the largest trees 
of the genus, though old specimens are often more remark- 
able for the great size of the trunk and main boughs than 
for very lofty growth. The spreading branches have a tend- 
ency to assume a tortuous form, owing to the central shoots 
becoming abortive, and the growth thus being continued 
laterally, causing a zigzag development, more exaggerated 
in old trees and those standing in exposed situations ; to 
this peculiarity the picturesque aspect of ancient oaks is 
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Fic. 2.—Q. pedunculata ; half natural size. (From Kotschy, op. cit., plate xxvii.) 


largely due. When standing in dense woods the trees 
are rather straight and formalin early growth, especially 
the sessile-fruited kinds, and the gnarled character tradi- 
tionally assigned to the oak applies chiefly to its advanced 
age. The broad deeply-sinuated leaves with blunt rounded 
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lobes are of a peculiar yellowish colour when the buds 
unfold in May, but assume a more decided green towards 
midsummer, and eventually become rather dark in tint; 
they do not change to their brown autumnal hue until late 
in October, and on brushwood and saplings the withered 
foliage is often retained until the spring. The catkins 
appear soon after the young leaves, usually in England 
towards the end of May ; the acorns, oblong in form, are in 
shallow cups with short, scarcely projecting scales ; the fruit 
is shed the first autumn, often before the foliage changes. 
Vast oak forests still covered the greater part of Eng- 
land and central Europe in the earlier historic period; 
and, though they have been gradually cleared in the pro- 
gress of cultivation, oak is yet the prevailing tree in most 
of the woods of France, Germany, and southern Russia, 
while in England the coppices and the few fragments of 
natural forest yet left are mainly composed of this species. 
The pedunculated variety is most abundant in the southern 
and midland counties, the sessile-fruited kinds in the 
northern parts and in Wales, especially in upland districts ; 
the straighter growth and abundant acorns of this sub- 
species have led to its extensive introduction into planta- 
tions. The name of “durmast” oak, originally given to 
a dark-fruited variety of Q. sessiliflora in the New Forest, 
has been adopted by foresters as a general term for this 
kind of oak; it seems to be the most prevalent form in 
Germany and in the south of Europe. A variety of the 
sessile oak with sweet acorns appears to be the Q. Esculus 
of some writers. Many of the ancient oaks that remain in 
England may date from Saxon times, and some perhaps 
from an earlier period ; the growth of trees after the trunk 
has become hollow is extremely slow, and the age of such 
venerable giants only matter of vague surmise. The cele- 
brated Newland oak in Gloucestershire, known for cen- 
turies as “the great oak," was by the latest measurement. 
474 feet in girth at 5 feet from the ground. The Cow- 
thorpe oak, standing (a ruin) near Wetherby in Yorkshire, 
at the same height measures 38} feet, and seems to have 
been of no smaller dimensions when described by Evelyn 
two centuries ago; like most of the giant oaks of Britain, 
it is of the pedunculate variety. The preservation of these 
old trees has been in past times largely due to the survival 
of the reverence in which the oak was held by Celt and 
Saxon,—a feeling which seems to have been shared by 
several Aryan races. The great regard paid to the oak 
probably originated in the value attached to its timber and 
fruit; the largest and most durable of European trees, its 
wood was looked upon as the most precious produce of the. 
forest. With both Greek and Roman it was the favourite 
timber for house, bridge, and ship building; and the 
furrowed columns with spreading base that upheld their 
stone-built temples of historic age seem to indicate the 
oak-trunk as their archaic prototype. The tree was not in 
less esteem among the Teutonic nations; the long ships 
of the Northmen were hewn from the same “heart of oak” 
of which the war-ships of England were until lately con- 
structed. The Anglo-Saxons employed oak timber not only 
for their dwellings and their fleets but occasionally for 
more sacred architecture,—the church till recently standing 
at Greenstead in Essex, and supposed to have been erected 
in the 10th century, was wholly formed of oak trunks 
roughly squared. The few ancient timber mansions still 
existing in England are generally built entirely of oak, 
which in many cases remains sound after the lapse of 
several hundred years, sometimes outlasting the brick and 
stone with which the structures have been repaired. The 
great oak woods that in early days covered the larger part 
of Britain had in Tudor times become so reduced that an 
Act was passed in the reign of Henry VIII. to enforce their 
preservation, and by the end of the 16th century oak plant- 
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ing became common. At present large quantities of timber 
are still obtained from hedgerows and copsewoods; but, 
although some attempts have been made to renew the royal 
forests, much of the oak timber employed in Britain is im- 
ported from abroad. Many of the Continental woods are 
failing to produce their former supply ; the large quantity 
still obtained from the port of Memel, and formerly drawn 
from Prussia and nearer Poland, is now brought thither 
from the distant forests of the Dnieper and the Don. 

The wood of the British oak, when grown in perfection, 
is the most valuable produced in temperate climates. 
The heart-wood varies in colour from dark brown to pale 
yellowish-brown ; hard, close-grained, and little liable to 
split accidentally, it is, for a hard wood, easy to work. 
Under water it excels most woods in durability, and none 
stand better alternate exposure to drought and moisture, 
while under cover it is nearly indestructible as long as 
dry-rot is prevented by free admission of air. Its weight 
varies from 48 to about 55 ib the cubic foot, but in very hard 
slowly-grown trunks sometimes approaches 60 1b. The 
sap-wood is lighter and much more perishable, but is of 
value for many purposes of rural economy. ‘The relative 
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Fic, 3.—Q. sessiliflora ; half natural size, (From Kotschy, op. cit., plate xxxii.) 


qualities of the two varieties have been the frequent sub- 
ject of debate, the balance of practical testimony seeming 
to establish the superiority of Q. pedunculata as far as 
durability in water is concerned ; but when grown under 
favourable circumstances the sessile oak is certainly 
equally lasting if kept dry. The wood of the durmast 
oak is commonly heavier and of a darker colour, hence 
the other is sometimes called by woodmen the white oak, 
and in France is known as the “chéne blanc." The oak 
of Britain is still in great demand for the construction 
of merchant shipping, though teak has become in some 
measure its substitute, and foreign oak of various quality 
and origin largely takes its place. Its great abundance 
of curved trunks and boughs rendered the oak peculiarly 
valuable to the shipwright when the process of bending 
timber artificially was less understood ; the curved pieces 
are still useful for knees. The younger oaks are employed 
by the carpenter, wheelwright, waggon-builder, and for 
innumerable purposes by the country artisan. The most 
durable of fences are those formed of small oaks, split 
lengthwise by the wedge into thin boards. The finely- 
grained heart-wood is sought by the cabinetmaker for the 
manufacture of furniture, and high prices are often given 
for the gnarled and knotted portions of slowly-grown trees, 
to be sawn into veneers. Oak was formerly largely used 
by wood-carvers, and is still in some demand for those 
artists, being harder and more durable than lime and other 
woods that yield more readily to the sculptor’s tool. Oak 
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was thus applied at a very early date; the shrine of 
Edward the Confessor, still existing in the abbey at West- 
minster, sound after the lapse of 800 years, is of dark- 
coloured oak-wood. The wood, of unknown age, found 
submerged in peat-bogs, and of a black hue, is largely used 
in decorative art under the name of “ bog-oak.” 

The oak grows most luxuriantly on deep strong clays, 
caleareous marl, or stiff loam, but will flourish in nearly 
any deep well-drained soil, excepting peat or loose sand ; 
in marshy or moist places the tree may grow well for a 
time, but the timber is rarely sound; on hard rocky 
ground and exposed hillsides the growth is extremely 
slow and the trees small, but the wood is generally very 
hard and durable. The oak will not bear exposure to the 
full force of the sea gale, though in ravines and on 
sheltered slopes oak woods sometimes extend nearly to the 
shore. The cultivation of this tree in Europe forms one of 
the most important branches of the forester's art. It is fre- 
quently raised at once by sowing the acorns on the ground 
where the trees are required, the fruit being gathered in 
the autumn as soon as shed, and perfectly ripe seeds 
selected ; but the risk of destruction by mice and other 
vermin is so great that transplanting from a nursery-bed 
is in most cases to be preferred. The acorns should be 
sown in November on well-prepared ground, and covered 
to a depth of 14 or 2 inches; the seeds germinate in the 
spring, and the seedlings are usually transplanted when 
one or two years old to nursery-beds, where they are 
allowed to grow from two to four years, till required for the 
plantation. Some authorities recommend the tap-roots to 
be cut in the second year, with the view of increasing the 
ball of fibre; but, if the trees are removed from the seed- 
bed sufficiently early, the root is best left to its natural 
development. The oak requires shelter in the early stages 
of growth ; in England the Scotch pine is thought best for 
this purpose, though Norway spruce answers as well on 
suitable ground, and larch and other trees are sometimes 
substituted. Theconifers are allowed to grow to a height 
of from 3 to 5 feet before the young oaks are planted, 
and are gradually thinned out as the latter increase in size. 
The distance between the oaks depends upon the growth 
intended before thinning the young wood; usually they 
are placed from 8 to 12 feet apart, and the superabundant 
trees cut out as they begin to interfere with each other. 
The lower branches often require removal, to ensure the 
formation of a tall straight trunk, and this operation should 
be performed before the superfluous shoots get too large, 
or the timber will be injured ; but, as with all trees, un- 
necessary pruning should be avoided, as every branch 
removed lessens the vigour of growth. Where artificial 
copsewood is the object, hazel, hornbeam, and other bushes 
may be planted between the oaks; but, when large timber 
is required, the trees are best without undergrowth. 

The oak, after the trunk is felled, throws up shoots from 
the cut stump more surely and abundantly than most 
trees; hence it is well adapted for the formation of brush- 
wood, of which great quantities are employed in Britain 
for the manufacture of crates and hoops, and for many other 
uses. Where the underwood consists mainly of oak it is 
gencrally cut once in twenty years, but in some places fifteen 
years are thought sufficient, while on poor land thirty 
years are sometimes allowed to intervene between the 
cuttings. Oak coppices are generally cut in the spring, 
because the bark is then more readily separated, and large 
timber trees are very often felled at the same period ; but 
winter felling is probably best when sound heart-wood is 
the chief thing in view. The growth of the oak is slow, 
though it varies greatly in different trees; Loudon states 
that an oak, raised from the acorn in a garden at Sheffield 
Place, Sussex, became in seventy years 12 feet in circum- 
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ference ; but the increase of the trunk is usually very much 
slower, and when grown for large timber oak can rarely be 
profitably felled till the first century of its growth is com- 
pleted. The tree will continue to form wood for 150 or 
200 years before showing any symptoms of decay. As 
firewood oak holds a high position, though in Germany 
it is considered inferior to beech for that purpose. It 
makes excellent charcoal, especially for metallurgie pro- 
cesses ; the Sussex iron, formerly regarded as the best 
produced in Britain, was smelted with oak charcoal from 
the great woods of the adjacent Weald, until they became 
so thinned that the precious fuel was no longer obtainable. 

An important produet of oak woods is the bark that 
from a remote period has been the chief tanning material 
of Europe. The most valuable kind is that obtained from 
young trees of twenty to thirty years’ growth, but the 
trunks and boughs of timber trees also furnish a large 
supply ; it is separated from the tree most easily when the 
sap is rising in the spring. It is then carefully dried by 
the free action of the air, and when dry built into long 
narrow stacks until needed for use. The value of oak bark 
depends upon the amount of tannin contained in it, which 
varies much, depending not only on the growth of the tree 
but on the care bestowed on the preparation of the bark 
itself, as it soon ferments and spoils by exposure to wet, 
while too much sun-heat is injurious. That obtained from 
the sessile-fruited oak is richer in tannic acid than that 
yielded by Q. pedunculata, and the bark of trees growing 
in the open is more valuable than the produce of the dense 
forest or coppice. The bark of young oak branches has 
been employed in medicine from the days of Dioscorides, 
and is occasionally used in modern practice, chiefly as an 
astringent: in decoction it is given as a gargle for throat 
affections depending on relaxation, and is administered in 
dysenteric hemorrhages and some forms of diarrhoea ; it 
was regarded by the practitioners of a former age as useful 
in consumption, a disease from which tanners are said to 
be nearly exempt.  Poultices made of the crushed or pow- 
dered bark have been used with advantage where astringent 
external applications are indicated ; as a tonic it has in 
modern medicine given place to other remedial agents. 
The astringent principle is a peculiar kind of tannic acid, 
called by chemists qwercei-tannie, which, yielding more 
stable compounds with gelatine than other forms, gives oak 
bark its high value to the tanner. According to Neubauer, 
the bark of young oaks contains from 7 to 10 per cent. of 
this principle ; in old trees the proportion is much less. 

The acorns of the oak possess a considerable economic 
importance as food for swine. In the Saxon period the 
“mast” seems to have been regarded as the most valuable 
produce of an oak wood ; nor was its use always confined 
to the support of the herds, for in time of dearth acorns 
were boiled and eaten by the poor as a substitute for 
bread both in England and France, as the sweeter produce 
of Q. Esculus is still employed in southern Europe. Large 
herds of swine in all the great oak woods of Germany 
depend for their autumn maintenance on acorns; and in 
the remaining royal forests of England the inhabitants of 
the neighbouring villages yet claim their ancient right of 
*pannage," turning their hogs into the woods in October 
and November. Some trees of the sessile-fruited oak bear 
sweet acorns in Britain, and several varieties were valued 
by the ancient Italians for their edible fruit. A peculiar 
kind of sugar called quercite exists in all acorns. A bitter 
principle to which the name of quercin has been applied 
by Gerber, its discoverer, has also been detected in the 
acorn of the common oak; the nutritive portion seems 
chiefly a form of starch. A spirit has been distilled from 
acorns in process of germination, when the saccharine 
principle is most abundant. 


The British oak grows well in the northern and middle 
States of America; and, from the superiority of the wood 
to that of Q. alba and its more abundant production of 
acorns, it will probably be much planted as the natural 
forests are destroyed. The young trees require protection 
from storms and late frosts even more than in England; 
the red pine of the north-eastern States, Pinus resinosa, 
answers well as a nurse, but the pitch pine and other species 
may be employed. In the southern parts of Australia and 
in New Zealand the tree seems to flourish as well as in its 
native home. 

The oak in Europe is liable to injury from a great variety 
of insect enemies: the young wood is attacked by the larvæ 
of the small stag-beetle and several other Coleoptera, and 
those of the wood-leopard moth, goat moth, and other 
Lepidoptera feed upon it occasionally ; the foliage is de- 
voured by innumerable larvie ; indeed, it has been stated 
that half the plant-eating insects of England prey more or 
less upon the oak, and in some seasons it is difficult to find 
a leaf perfectly free from their depredations. The young 
shoots are chosen by many species of Cynipidz and their 
allies as a receptacle for their eggs, giving rise to a variety 
of gall-like excrescences, from which few oak trees are quite 
free. 


Of the European timber trees of the genus, the next in importance 
to the British oak is Q. Cerris, the Turkey oak of the nurserymen. 
This is a fine species, having when young straighter branches than 
Q. Robur, but in old age the boughs generally curve downwards, 
and the tree acquires a wide spreading head; the bark is dark 
brown, becoming grey and furrowed in large trees; the foliage 
varies much, but in the prevailing kinds the leaves are very 
deeply sinuated, with pointed, often irregular lobes, the footstalks 
short, and furnished at the base with long linear stipules that do 
not fall with the leaf, but remain attached to the bud til the 
following spring, giving a marked feature to the young shoots. The 
large sessile acorns are longer than those of Q. Robur, and are dark- 
brown when ripe; the hemispherical cups are covered with long, 
narrow, almost bristly scales, giving them a mossy aspect ; the fruit 
ripens the first autumn. The foliage in some of the numerous 
varieties is almost evergreen, and in Dritain is retained long after 
the autumnal witheriug. 

This oak abounds all over the Turkish peninsula, and forms a large 
portion of the vast forests that clothe the slopes of the Taurus ranges 
and the south shores of the Black Sea; it is likewise common in 
Italy and Sardinia, and occurs in the sonth of France and also in 
Hungary. It was introduced into England by Miller about 1735, 
and is now common in parks and plantations, where it seems to 
flourish in nearly all soils. The Turkey oak in southern England 
grows twiceas fastas Q. Robur ; in the mild climate of Devonshire 
and Cornwall it has reached a height of 100 feet and a diameter of 
4 feet in eighty years, which is about the limit of its profitable 
growth for timber. The wood is hard, heavy, and of fine grain, 
quite equal to the best British oak for iudoor use, but of very 
variable durability where exposed to weather. The ships of Greece 
and Turkey are largely built of it, but it has not always proved 
satisfactory in English dockyards. The heart-wood is dark in 
colour, takes a fine polish, and from the prominence of the med- 
ullary rays is valuable to the furniture maker ; it weighs from 40 
to 50 Ib the cubic foot. The comparatively rapid growth of the 
tree is its great recommendation to the planter; it is best raised 
from acorns sown on the spot, as they are very bitter and little 
liable to the attacks of vermin; the tree sends down a long tap- 
root, which should be curtailed by cutting or early transplanting, 
if the young trees are to be removed. It seems peculiarly adapted 
for the mild moist climate of Ireland. It succeeds in many parts 
of the United States, but is less hardy than the native species. It 
would appear well fitted for New Zealand planting. Acorns are pro- 
duced on the Turkey oak in great abundance in some seasons, but 
in cold wet years do not always ripen in Britain ; notwithstanding 
their bitterness they are greedily eaten by swine. Some southern 
varieties of this tree bear acorns comparatively sweet, and they are 
sometimes eaten after being roasted, in which process the tannic 
acid is partly destroyed. Dalechamps says that some of the esculent 
acorns of southern Europe occasionally prove unwholesome, causing 
effects resembling those of poisoning by Loliwm temulentum. 

In North America, where the species of oak are very numerous, 
the most important member of the group is Q. alba, the white oak, 
aboundiug all over the eastern districts of the continent from Lake 
Winnipeg and the St Lawrence countries to the shores of the Mexican 
Gulf. In aspect it more nearly resembles Q. Kobur than any other 
species, forming a thick trunk with spreading base and, when 
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owing in glades or other open places, huge spreading boughs, 
ess twisted and gnarled than those of the English oak and covered 
witha whitish bark that givesa marked character to the tree. The 
leaves are large, often irregular in form, usually with a few deep 
lobes dilated 
at the end; 
they are of a 
bright light 
green on the 
upper surface, 
but — whitish 
beneath; they 
turn to a vio- 
let tint in au- 
tumn. The 
egg-shaped 
acorns are 
placed singly 
ortwo together 
onshortstalks; 
they are in 
most years 
sparingly pro- 
duced, but are 
occasionally 
borne in some 
abundance. On 
rich loams and 
the alluvial 
soils of river- ' 
valleys, when i 
well drained, Fic. 4.—Q. alba pinnatifida ; one-third natural size. 
thetreeattains Michaux, Histoire des chênes de l'Amérique.) 
a large size, often rivalling the giant oaks of Europe ; trunks of 3 
or 4 feet in diameter are frequently found, and sometimes these 
dimensions are greatly exeeeded. The wood is variable in quality 
and, though hard in texture, is less durable than the best oak of 
British growth ; the heart-wood is of a light reddish brown varying 
to an olive tint; a Canadian specimen weighs 524 Ib the cubic foot. 
In the States it is largely used in shipbuilding, for house timber, 
and many other purposes ; wheels and the frames of waggons and 
sleighs as well as casks are often made of it; large quantities are 
exported to England from Canada. The young wood is very strong, 
flexible, and elastic ; it is split into thin strips, to be made into 
baskets. The large roots, often presenting a very fine grain and 
taking a good polish, are sought for by the eabinetmaker. The 
bark is inferior to that of many oaks, The acorns are sweet, and 
were formerly eaten by the Red Men, but are too seantily produced 
iu most seasons to be of much economie importanee. White oaks 
have often been planted in England, but the trees do not grow as 
fast as in their native land, while the wood is inferior. Aeeording 
to some American authorities, the timber of Q. alba is of better 
unm 7 the southern and middle States than in Canada and New 

england. 

Q. obtusiloba, the et oak of the backwoodsman, a smaller tree 
with rough leaves and notehed upper lobes, produces an abundance 
of acorns and good timber, said to be more durable than that of 
the white oak. 

The pin oak, sometimes called the ‘‘ over-enp " oak, Q. macrocarpa, 
is remarkable for its large acorns, the cups bordered on the edge 
by a fringe of long narrow seales ; the leaves are very large, some- 
times from 10 inehes to a foot in length, with very deep lobes at 
the lower part, but dilated widely at the apex, and there notehed. 
The tree is not of large growth, but its tough wood is useful for 
bolts and trenails ; it is sometimes called the ** burr-oak." 

The true over-cup oak, Q. lyrata, is a large tree, chiefly found 
on swampy land in the southern States; the lyrate leaves are 
dilated at the end; the globose acorns are nearly eovered by the 
tubereulated cups. 

In the woods of Oregon, from the Columbia river southwards, 
an oak is found bearing some resemblance to the Dritish oak in 
foliage and in its thiek trunk and widely-spreading boughs, but 
the bark is white as in Q. alba; it is Q. Garryana, the western oak 
of Nuttall. This tree acquires large dimensions, the trunk being 
often from 4 to 6 feet in diameter; the wood appears to be good, 
but experience has seareely tested its durability ; the acorns are 
produeed in great quantity, and are used by the Indians as food. 

The red oak, Q. rubra, has thin large leaves on long petioles, the 
lobes very long and acute, the points almost bristly ; they are pink 
when they first expand in spring, but beeome of a bright glossy 
green when full-grown ; in autumn they change to the deep purple- 
red which gives the tree its name. Common throughout the 
northern and middle States and Canada, the red oak attains a large 
size only on good soils; the wood is of little value, being coarse 
and porous, but it is largely used for eask-staves; the bark is a 
valuable tanning material. 

A species nearly allied is the scarlet oak, Q. coccinea, often 
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confounded with the red oak, but with larger leaves, with long 
lobes ending in several acute points; they change to a brilliant 
searlet with the first October frosts, giving one of the most striking 


Fia, 5.——Q. rubra; one-fourth natural size. (From Michaux, op cit. plate xxxv.) 


of the various glowing tints that render the American forests so 
beautiful in autumm. The trunk, thongh often of considerable 
size, yields but an indifferent wood, employed for similar purposes 
to that of Q. rubra ; the bark is one of the best tanning materials 
of the conntry. Both these oaks grow well in British plantations, 
where their bright autumn foliage, though seldom so decided in tint 
as in their native woods, gives them a certain picturesque value. 

Nearly akin to these are several other forms of little but botanical 
interest ; not far removed is the black or dyer's oak, Q. tinctoria, 
a large and handsome species, with a trunk sometimes 4 feet in 
diameter, not uncommon in most forests east of the Mississippi, 
especially in somewhat upland distriets. The leaves are frequently 
irregular in outline, the lobes rather short and blunt, widening 
towards the end, but with setaceous points; the acorns are nearly 
globular. The wood is coarsely grained, as in all the red-oak group, 
but harder and more durable fan that of Q. rubra, and is often 
employed for building and for flour-barrels and eask.staves. The 
baa very dark externally, is an excellent tanning substance; the 
inner layers form the quercitron of commerce, used by dyers for 
communicating to fabries various tints of yellow, and, with iron 
salts, yielding a s:ries of brown and drab hues; the colouring 
property depends on a crystalline principle called qwercitrin, of 
which it should contain about 8 per cent. The cut-leaved 
oaks are represented in eastern Asia by several species, of which 
Q. mongolica is widely spread over Dahouria, north China, and the 
adjacent countries; one of the Chinese silkworms is said to feed 
on the leaves. -— 

The chestnut oaks of America represent a section distin- 
guished by the merely serrated leaves, 
with parallel veins running to the end 
of the serratures. Q. Prinus, a beau- 
tiful tree of large growth, and its sub- 
species Q. castanea and Q. montana, 
yield timber little inferior to white oak. 
Q. Chinquapin or prinoides, a dwarf 
variety, often only a foot in height, 
forms dense miniature thiekets on the 
barren uplands of Kansas and Missouri, 
and affords abundant sweet acorns; the 
tree is called by the hunters of the plains 
the “‘shin-oak.” 

Evergreen oaks with entire leaves 
are represented in North America by 
Q. virens, the live oak of the southern 
States; more or less abundant on the 
Atlantic coasts of Carolina and Florida, 
its true home is the country around the X 
Mexican Gulf, where it rarely. grows ^ 
more than 50 or 60 miles inland. The 
oval leaves are dark-green above, and 
whitish with stellate hairs beneath, the 
margin entire and slightly recurved. A 
The live oak is one of the most valu- » 
able timber trees of the genus, the wood : RF 
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being extremely durable, both exposed 


to air and under water; heavy and p, 6.—ọ. casia do yen). 
elose-grained, it is perhaps the best of one-third natural size. (From 
the American oaks for shipbuilding, Kotschy, op. cit., plate xl.) 


and is invaluable for water-wheels and mill-work. Live oaks 
grow but slowly, and few large trees are left in the settled districts g 
but when standing in open places the trunk sometimes attains a 
great size, and an old tree, with its far-spreading boughs, often 
clothed with the beard-like-‘‘Spanish moss,” has a peculiarly 
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venerable aspect. One growing at Grove Creek, near Charleston, 
is said to have attained a girth of 45 feet at the ground ; trees of 
12 feet in circumference were formerly not unfrequent. The stalked 
oblong acorns in elongated eups are pleasant in taste, and were 
eaten by the Indians of Texas. The tree in England is scarecly 
hardy, though it will grow freely in some sheltered places. Many 
varieties of Q. virens are found in the Mexican isthmus. 

The evergreen oak of southern Europe is Q. Mex, usually a smaller 
tree, frequently of rather shrub-like appearance, with abundant 
glossy dark-green leaves, generally ovate in shape and more or less 
prickly at the margin, but sometimes with the edges entire ; the 


Fic. 7.—Q. Ilex (L.); half natural size. (From Kotschy, op. cit. plate xxxviii.) 


under surface is hoary ; the acorns are oblong on short stalks. The 
ilex, sometimes called by gardeners the ‘“‘holm oak" from its 
resemblance to the holly, abounds in all the Mediterranean countries, 
showing a partiality for the sea air. The stem sometimes grows 
80 or 90 feet in height, and old specimens are occasionally of large 
diameter; but it does not often reach a great size. In its native 
lands it attains a vast age; Pliny attributes to several trees then 
growing in Rome a greater antiquity than the city itself. The 
wood is very heavy and hard, weighing 70 fb the eubie foot; the 
colour is dark brown; it is used in Spain and Italy for furniture, 
and in the former country for firewood and charcoal. In Britain 
the evergreen oak is quite hardy in ordinary winters, and is useful 
to the ornamental planter from its capacity for resisting the sea 
ales; but it generally remains of small size. Q. Ballota, an allied 
orm, abundant in Morocco, bears large edible acorns, which form 
an article of trade with Spain ; an oil, resembling that of the olive, 
is obtained from them by expression. Q. Gramwuntia, another allied 
species, also furnishes a fruit which, after acquiring sweetness by 
keeping, is eaten by the Spaniards. 

In America several oaks exist with narrow lanceolate leaves, 
from which characteristic they are known as “willow oaks.” 
Q. Phellos, a rather F 
large tree found on 
swampy land in the 
southern States, is 
the most important 
of this group; its 
timber is of indif- 
ferent quality. 

The cork oak, Q. 
Suber, has been de- 
scribed in a preeed- 
ing article (Cork). 
In Spain the wood 
is of some value, 
being hard and 
close- grained, and 
the inner bark is 
used for tanning. 
From its rugged 
silvery bark and Fic. 8.—Q. Vallonea ; half natural size. (From Kotsehy, 
dark-green foliage, op. cit., plate vii.) 
it is a handsome tree, quite hardy in Cornwall and Devonshire, 
where it has grown to a large size. 

_ The valonia of commerce, one of the richest of tanning materials, 
is the acorn of Q. ZEgilops, a fine species indigenous to Greece and 
the coasts of the Levant, and sometimes called the ‘‘Oak of 
Bashan.” The very large acorns are remarkable for their thick 
cups with long reflexed scales ; the leaves are large, oblong, with 


deep serratures terminating in a bristle-like point. The cups are 
the most valuable portion of the valonia, abounding in tannic acid ; 
immature acorns are sometimes exported under the name of 
‘*eamatina.” The allied Q. Vallonea likewise yields valonia. 

Some oaks are of indirect importance from products formed by 
their insect enemies. Of these the Aleppo gall (see GALLS) is 
yielded by Q. infeetoria. Q. coccifera, a small bush growing in 
Spain and many countries around the Mediterranean, furnishes 
the kermes dye (KERMES). Q. persica, or according to some Q. 
mannifera, attacked by a kind of Coccus, yields a sweet exudation 
which the Kurds collect and use as manna, or as a substitute for 
honey or sugar in various confections (see MANNA). — (C. P. J.) 

OAKAPPLE, or OAKGALL. See GALLS, vol. x. p. 45. 

OAKLAND, a city of the United States, in Alameda 
county, California, lies opposite San Francisco, of which it 
is practically a residential suburb, on the eastern shore of 
San Francisco Bay, at the terminus of the Central Pacific 
Railroad. Its beautiful situation, its shady streets, and 
the excellent quality of its buildings make it a distinctly 
attractive place. A branch of the bay, dividing the city 
into East and West Oakland, forms a good harbour, but is 
obstructed by a bar. The railway pier, 2 miles long, con- 
tains a number of warehouses and is traversed by a broad 
carriage road, Among the local industrial establishments 
are flour-mills, planing-mills, potteries, tanneries, and a 
jute-factory turning out 5,000,000 sacks per annum. 
Oakland, deriving its name from a grove of oaks in the 
midst of which it was built, was incorporated as a city in 
1851. Its population was 1549 in 1860, 10,500 in 1870, 
and 34,555 in 1880. 

OAKUM is a preparation of tarred fibre used in ship- 
building, for caulking or packing joints of timbers in wood 
vessels and the deck planking of iron and steel ships. 
Oakum is made by preference from old tarry ropes and 
cordage of vessels, its teasing and preparation being a 
common penal occupation in prisons. 

OAMARU, a municipal borough on the coast of Otago, 
New Zealand (South Island), 73 miles by rail north from 
Dunedin, and in 45° 5' S. lat. and 171° 2' E. long., isa thriv- 
ing seaport. It is the outlet of the largest agricultural 
district in New Zealand, and comprises land of exceptional 
fertility. It is on the main railway between Christchurch 
and Dunedin, and is connected by branch lines with fertile 
inland districts. A breakwater and mole, constructed of 
blocks of concrete like those used at Port Said in Egypt, en- 
close a large and commodious basin in what was an open 
roadstead ; and the harbour, when completed, will be one 
of the safest in the colony, and capable of accommodat- 
ing very large ships. Steamers run three or four times a 
week between Oamaru and Dunedin. The town is well 
supplied with gas and water, and is built of white Oamaru 
limestone, an excellent building-stone abundant in the 
district. The population in 1881 was 5791; and the 
capital value of the rateable property in 1883 was £810,428. 
Coal is obtained at the entrance of Shag Valley, 40 miles to 
thesouth. The district is famed for its stock, and the fine 
quality of its grain, which is often equal to that of South 
Australia; also for the character of the English grasses 
laid down there, which flourish in a rich black loam on a 
limestone formation. The local industries comprise flour- 
mills, an elevator in connexion with storing grain, a 
woollen factory, the Oamaru stone company, a boot and 
shoe factory, a meat-preserving factory, breweries, and a 
bacon-curing factory. There are several public buildings, 
including a grammar school, a hospital, an athenzeum, and 
a public hall. 

OAR-FISH, a fish of the family of ribbon-fishes 
(Trachypteridz), to which great interest is attached no 
less on account of the extraordinary shape of its body than 
of its internal organization, which is unmistakably that of 
a deep-sea fish. As in the other members of this family, 
the body is much elongated and compressed, sword-shaped ; 
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but in the oar-fish this character is excessive, the length 
of the body being about fifteen times its depth. The head 
likewise is compressed, short, resembling in its form that of a 
herring ; the eye is large; the mouth is small, and provided 
with very feeble teeth. A long many-rayed dorsal fin, of 
which the very long anterior rays form a kind of high 
crest, extends from the top of the head to the end of the 
tail; the anal and perhaps the caudal fins are absent ; but 
the ventrals (and by this the oar-fish is distinguished from 


the other ribbon-fishes) are developed into a pair of long 
filaments, which terminate in a paddle-shaped extremity, 
but are too flexible to assist in locomotion. The whole 
body is covered with a layer of silvery epidermoid sub- 
stance, which easily comes off and adheres to other objects. 
Oar-fishes are the largest deep-sea fishes known, the 
majority of the specimens observed measuring 12 feet in 
length ; but some are recorded to have exceeded 20 feet. 
Their range in the great depths of the ocean seems to 
extend over all seas, from the North Sea to the South 
Atlantic, from Mauritius and Japan to the coasts of New 
Zealand. But, however numerous they may be in the 
depths which are their home, it is only by rare accident 
that specimens reach the surface; and of these a very 
small proportion only have come under the observation of 
naturalists, and been actually recorded. Thus from the 
coasts of Great Britain only about twenty captures are 
known in the long space of a century and a half, and not 
more than thirteen from those of Norway.  Oar-fishes 
have been considered by naturalists to have given rise to 
some of the tales of **sea-serpents," but their size as well 
as the facility with which they are secured when observed 
render this solution of the question of the existence of 
such a creature improbable. When they rise to the surface 
of the water they are either dead or in a helpless and 
dying condition. The ligaments and tissues by which the 
bones and muscles were held together whilst the fish lived 
under the immense pressure of great depths have then 
become loosened and torn by the expansion of the internal 
gases ; and it is only with difficulty that the specimens can 
be taken entire out of the water, and preserved afterwards. 
Every specimen found has been more or less mutilated ; 
and especially the terminal portion of the tail, which seems 
to end in a delicate tapering filament, has never been per- 
fect ;—it is perhaps usually lost as a useless appendage at 
a much earlier period of the life of the fish. a 
OASES. Throughout the great belt of desert extending 
from the west coast of Africa to central Asia, various fer- 
tile tracts occur, clothed with vegetation and watered by 
springs, to which the name oases has been applied. Those 
which are best known are met with in the central and 
castern portions of the Great Sahara and in the Libyan 
Desert. In that region they consist generally of deep de- 
pressions or valleys, locally termed **wádis," where the water 
comes to the surface in natural springs, or where it may be 
procured by sinking wells. Under the influence of these 
beneficent springs vegetation bursts forth and covers a 
more or less extensive area, which becomes a halting-place 
for travellers in the desert, and frequently supports a con- 
siderable population. Many of the oases are situated in 
the mountainous regions, where the ground is sufficiently 
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elevated to precipitate the moisture in the atmosphere. 
The rain which falls, however, is rapidly absorbed by the 
rocks or sandy soil, and much of it collects in depressions 
at no great depth from the surface. The Arabs have long 
been in the habit of tapping these subterranean waters by 
sinking wells, a copious supply being usually obtained at 
depths varying down to 200 fathoms. Indeed, so rapidly 
does the water ascend when the aqueous strata are pierced 
in certain localities that the well-sinkers are sometimes 
suffocated ere they reach the surface. In the Algerian 
Sahara a large number of artesian wells have been sunk by 
the French, resulting in the formation of oases, which 
have to some extent affected the habits of the native 
tribes by inducing them to become cultivators of these 
f ertile tracts. It is evident, therefore, that, notwithstand- 
ing the arid climate which prevails generally throughout 
the African deserts, a tolerably plentiful supply of water 
can be obtained by artificial means at various points. The 
springs, being essential to the very existence of the oases, 
are naturally guarded with care so as to prevent the sands 
encroaching on them. Should they cease to flow, the decay 
of the vegetation rapidly ensues and the oases disappear. 
Another characteristic feature of these fertile tracts is 
the palm-tree forests, which are admirably adapted to such 
unfavourable conditions. The date and the dim palm 
are the commonest specics met with in the forests; they 
are highly prized by reason of the produce which they 
yield to the cultivators of the soil and the shelter which 
they afford from the scorching sun. Indeed, so service- 
able are they that in some cases the Arabs artificially 
create an oasis with the aid of a few palm trees by 
digging holes deep enough to allow the roots to pierce 
the aqueous strata. 

From the accounts given by various travellers it would 
appear that, while the larger oases cover extensive tracts, 
the smaller ones are liable to be effaced by drifting sand. 
As an example of one of the largest, Air or Asben may be 
mentioned, which measures 180 miles from north to south. 
Such extensive fertile tracts are dotted over with villages, 
whose inhabitants carry on the cultivation of the soil and 
export various articles of produce. By means of irrigation 
different cereals are successfully cultivated, such as barley, 
rice, and millet. 

In the western Sahara the chief oases are :—(1) Tnát, abont 1000 
miles to the sonth-west of Tripoli, the principal town being ln- 
salah (‘Ain Salah) ; (2) Taudeni, south-west of Tuat ; (3) 'Arawán, 
south of Taudeni and north of Timbuktu; and (4) Walata, south- 
west of 'Arawán. In the eastern portion of the Great Desert the 
important oases are :—(1) Fezzán, the capital of which is Morzuk, 
lying to the south-south-east of Tripoli ; (2) Ghadámes, north-west 
of Fezzán ; (8) Tibesti, south of Fezzán ; (4) Bilma, west-south-west 
of Tibesti; and (5) Air or Asben, west from Bilma and north-west 
from Lake Tehad. The last is perhaps one of the most remarkable 
oases in the African desert, forming a tableland whose average 
elevation is 2000 feet, with peaks rising to a height of 5000 feet. 
Heavy tropical rains are precipitated by this lofty plateau, and 
hence the valleys are clothed with vegetation. This oasis is richly 
cultivated, producing barley, maize, and millet. The capital is 
Agades, a town with 7000 inhabitants, whieh is situated on the 
caravan route between Moraik and Sokoto, and constitutes one of 
the important centres of trade in central Africa. m. 

In the Libyan Desert the chief oases are :—(1) Khargeh or Kharija 
(the outer oascs), sometimes termed the oasis magna, about 120 
miles to the west of Thebes; (2) Dakhel or Dakhila (the inner 
oases), situated to the west of Khargeh ; (3) Farafreh (Faráfira), 
north-west of Dakhel ; (4) Bahriya (northern), to the north of Fara- 
freh ; (5) Siwa (the famous oasis of Jupiter Ammon), at the northern 
limits of the Libyan Desert ; and (6) the Kufra group, sonth-west 
of Siwa. Perhaps the most fertile of these tracts 1s Dakhel, which 
was first made known to Europeans in 1819 by Sir A. Edmonstone. 
The chief produce consists of dates, rice, olives, and_apricots, but 
durra, barley, lemons, citrons, and figs also grow on the rich soil of 
this oasis. lt contains eleven villages, the total population being 


estimated at 6000. ' : 
Similar fertile tracts, though of smaller extent, oecur in Arabia 
and in that part of Persia lying to the west of the Salt Desert. ln 


696 


central Asia the great desert of Gobi, rangiug from Turkestan to 
Manchuria, is interspersed with a few oases, the chief one being 
Kami, which is characterized by a rich growth of vegetation. 

OAT, Avena sativa, L., one of about forty species mostly 
dispersed through the temperate regions of the Old World. 
It belongs to the tribe 4venex of the order Graminez or 
Grasses. "The spikelets form a loose panicle, famihar in 
the cultivated oat, the flowering glume having its dorsal 
rib prolonged into an awn, which is in some species twisted 
and bent near the base. 

The origin of the cultivated oat is generally believed to 
be A. fatua, L., or “wild oat.” Prof. J. Buckman suc- 
ceeded in raising “the potato-oat type” and “the white 
Tartarian oat” from grain of this species! Mr A. Stephen 
Wilson, however, thinks that as yet there is no real proof 
of this relationship, be- 
cause his own cultivation 
of the wild oat made no 
difference upon it;? but 
there appears to bea great 
tendency in the oat to de- 
generate on stiff clay soils 
into * weed oats," a fact 
which may perhaps ac- 
count for this divergence 
of opinion. Lindley had 
previously suggested that 
the cultivated oat was a 
domesticated variety of 
some wild species, and 
that it might not improb- 
ably be referred to A. 
strigosa, Schreb. ‘ the 
bristle-pointed oat,” which 
is the origin of the Scotch 
oat, according to Buck- 
man. The white and 
black varieties of this 
species, Mr Wilson ob- T 
serves, were cultivated in Fic. 1.—Panicle of A. fatua, var. sativa. 
England and Scotland ED) 
from remote times, and “are frequently mentioned in 
Rogers’ History of Agriculture and Prices... and they 
are still grown as a crop in Orkney and Shetland.”3 Both 
these species are found in Europe, North Africa, Siberia, 
and north-west India.* The “naked oat,” A. nuda, L., is 
probably only a race of A. sativa ;5 it was found by Bunge 
in waste ground about Pekin. “According to Lindley,” 


Fig. 3. 
Fic. 2.—Spikelet of A. fatua, var. sativa; with two fertile florets, and one ter- 


minal, rndimentary. (After Nees.) 
Fic. 3.—Spikelet of Wild Oat, A. fatua ; glumes hairy and long-pointed ; awn 
twisted at base. (After Buckman.) 


writes Mr Wilson,® “the naked oat is the pilcorn of the 
old agriculture, and we see from Rogers" that it was in 


l Science and Practice of Farm Cultivation, p. 172 (1865). 

A Bushel of Corn, p. 145. 3 Opmectmanenl 45: 
Hooker’s Students’ Flora, p. 466 (1870). 

De Candolle, Géographie Botanique, ii. p. 941. 

Op. cit., p. 146. 7 Rarer Kinds of Grain, vol. ii. p. 178. 
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cultivation in England in the 13th century." Both this 
and the “common otes,” A. vesca, are described by Gerard.8 
Parkinson tells us that in his time [early in the 17th 
century] the naked oat was sown in sundry places, but 
“nothing so frequent” as the common sort. The chief 
differences between A. fatua and A. f., var. sativa, accord- 
ing to Buckman,? are, that in the former the chaff-scales 
which adhere to the grain are thick and hairy, and in the 
latter they are not so coarse and are hairless. The wild 
oat, moreover, has a long stiff awn, usually twisted near the 
base. In the cultivated oat it may be wanting, and if 
present it is not so stiff and is seldom bent. The grain is 
very small and worthless in the one, but larger and full 
in the other. Mr Wilson adds that in the point of attach- 
ment “in the wild oat the hanger terminates in a little oval 
spatula, . . . forming a kind of ball-and-socket connexion. 
. . . In the cultivated oat the continuity of the vascular 
tissue in the hanger is not broken off by any point of the 
kind."!? There are now many varieties of the cultivated 
oat! With regard to the antiquity of the oat, De Candolle 
observes that it was not cultivated by the Hebrews, the 
Egyptians, the ancient Greeks, and the Romans.!2_ Central 
Europe appears to be the locality where it was cultivated 
earliest, at least in Europe, for grains have been found 
among the remains of the Swiss lake-dwellings perhaps not 
earlier than the bronze age,!? while Pliny alludes to bread 
made of it by the ancient Germans.!* Pickering also re- 
cords Galen's observations (De Alim. Fac., i. 14), that it was 
abundant in Asia Minor, especially Mysia, where it was 
made into bread as well as given to horses; he also states 
that ten varieties were introduced by Mohammed Ali into 
Egypt for fodder, and that it was seen by Bruce wild in 
Abyssinia, sometimes tall enough to conceal horse and rider 
(Grev.) And he adds that eastward from Syria it is called 
“sulu” by the Tatars, and was observed by Kaempfer and 
others in Japan ; that it was brought over by colonists, and 
is now cultivated in north-east America ; and that it has 
now become naturalized in parts of South America.!^ 
Besides the use of the straw when cut up and mixed with other 
food for fodder, the oat grain constitutes an important food for 
both man and beast. Being cultivated best in comparatively low 
temperatures, it has long formed the staple food for Scotland, north 
England, and Derbyshire, as well as for Germany, wherever wheat 
does not flourish. It is extensively grown in all the northern States 
of the American Union, and in New England its production largely 
exceeds that of wheat. The oat grain (excepting the naked oat), 
like that of barley, is closely invested by the husk. “This latter 
is used both in Scotland and Wales for the preparation of a kind of 
porridge . . . called sowans and sucan."!$ Oatmeal is made from 
the kiln-dried grain from which the husks have been removed ; 
and the form of the food is the well-known “ porridge.” In Ireland 
it is mixed with Indian-corn meal and is called **stirabout." Groats 
or grits are the whole kernel from which the husk is removed. 
Their use is for gruel, which used to be conswmed’as an ordinary 
drink in the 17th century at the coffee-houses in London. The 
meal can be baked into “cake” or biscuit, as the Passover-cake of 
the Jews ; but it cannot be made into loaves in consequence of the 
great difficulty in rupturing the starch grains, unless the tempera- 
ture be raised to a considerable height. With regard to the nutri- 
tive value of oatmeal, as compared with that of wheat flour, it 
contains a higher percentage of albuminoids than any other grain, 
viz., 12:6—that of wheat being 10*8—and less of starch, 58°4, as 
against 66°3 in wheat. It has rather more sugar, viz., 5'4—whcat 
having 4:2—and a good deal more fat, viz., 5:6, as against 2'0 in 
flour. Lastly, salts amount to 3:0 per cent. in oat, but are only 
1'7 iu wheat. Its nutritive value, therefore, is higher thau that of 
ordinary seconds flour. !” (G. H.) 


8 Herball, p. 68 (1597). 

WOP. cii, p. 143. 

11 See Wilson, op. cit., p. 141; AGRICULTURE, vol. i. pp. 359, 360 ; 
and Morton's Cyclopedia of Agriculture, s.v. 

1? Op. cit., ii. p. 938, with reff, 

13 Pickering, Chron. Hist. of PL, p. 451. 

15 97 AM essit TTE 1500p:901098p3$ 941. 

16 E, Smith, Foods, p. 167. 

V Letheby, Lectures on Food, pp. 6, 7 (1870). 


9 Op. cit., p. 109. 
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OATES, Trrvs (c. 1650 to 1705), was, according to one 
account, the son of an Anabaptist preacher, chaplain to 
Pride, and, according to another, of Samuel, the rector of 
All Saints’ Church, Hastings. He was admitted on 11th 
June 1665 to Merchant Taylors’, having, according to one 
authority, been previously at Oakham. There he remained 
a year, more or less, “and seems afterwards to have gone 
to Sedlescombe school in Sussex, from whence he passed 
to Caius College, Cambridge, on 29th June 1667, and was 
admitted a sizar of St John’s, 2d February 1668/9, aged 
18." Upon very doubtful authority he is stated to have 
been also at Westminster School before going to the uni- 
versity. On leaving the university he apparently took 
Anglican orders, and officiated in several parishes, Hastings 
among them. Having brought malicious charges in which 
his evidence was rejected, he narrowly escaped prose- 
cution for perjury. He next obtained a chaplaincy in 
the navy, from which he appears to have been speedily 
dismissed for bad conduct and with the reputation of 
worse. He now, it is said, applied for help to Dr Tonge, 
rector of St Michael’s in Wood Street, an honest half-crazy 
man, who even then was exciting people’s minds by giving 
out quarterly “treatises in print to alarm and awake his 
majesty’s subjects.” Oates offered his help, and it was 
arranged that he should pretend to be a Roman Catholic 
so as the better to unearth the Jesuit plots which possessed 
Tonge’s brain (Lingard). Accordingly he was received into 
the church by one Berry, himself an apostate, and entered 
the Jesuit College of Valladolid as Brother Ambrose. Hence 
he was soon expelled. In October 1677 he made a second 
application, and was admitted to St Omer on 10th Decem- 
ber. So scandalous, however, was his conduct that he was 
finally dismissed in 1678. Returning in June 1678 to 
Tonge, he set himself to forge a plot by piecing together 
things true and false, or true facts falsely interpreted, and 
by inventing treasonable letters and accounts of prepara- 
tions for military action. The whole story was written by 
Oates in Greek characters, copied into English by Tonge, 
and finally told to one of Charles II.’s confidential servants 
named Kirkby (Lingard). Kirkby having given the king 
his information, Oates was sent for (13th August), and in 
a private interview gave details, in forty-three articles, of 
the plot and the persons who had engaged to assassinate 
Charles. The general improbability of the story was so 
manifest, and the discrepancies were so glaring, that neither 
then nor at any subsequent time did Charles express any- 
thing but amused incredulity. To bolster up the case a 
fresh packet of five forged letters was concocted (31st 
August); but the forgery was transparent, and even 
Sir William Jones, the attorney-general, though a violent 
upholder of the plot, dared not produce them as evidence. 

Oates now (6th September) made an affidavit before Sir 
Edmondbury Godfrey to an improved edition of his story, 
in eighty-one articles. Among the persons named was 
Coleman, secretary to the duchess of York, whom Godfrey 
knew, and to whom he sent word of the charges. Coleman 
in turn informed the duke, and he, since the immediate 
exposure of the plot was of the utmost consequence to him, 
induced Charles to compel Oates to appear (28th September) 
before the privy council. Here Oates delivered himself of 
a story the falsehood of which was so obvious that the king 
was able to expose him by a few simple questions. At 
this moment an accident most fortunate for Oates took 
place. Amongst the papers seized at his request were 
Coleman’s, and in them were found copies of letters written 
by the latter to Pere la Chaise, suggesting that Louis 
should furnish him with money, which he would use in the 
French and Catholic interest among members of parliament. 
Among them, too, were these passages: ‘Success will give 
the greatest blow to the Protestant religion that it has re- 


697 


ceived since its birth”; “we have herea mighty work upon 
our hands, no less than the conversion of three kingdoms, 
and by that perhaps the utter subduing of a pestilent 
heresy, which has so long domineered over great part of 
the northern world." The credit of Oates was thus, in 
the eyes of the people, re-established, and Coleman and 
others named were imprisoned. Charles was anxious for 
his brother's sake to bring the matter to a conclusion, but 
he dared not appear to stifle the plot; so, when starting 
for Newmarket, he left orders with Danby that he should 
finish the investigation at once. But Danby purposely 
delayed ; an impeachment was hanging over his head, and 
anything which took men’s minds off that was welcome. 
Possibly, too, he was sincerely desirous of frustrating 
Charles’s Catholic sympathies and sccret dealings with 
France. Shaftesbury, with very different views, was eager 
in his patronage of the plot and its founder. 

On 12th October occurred the murder of Godfrey, and 
the excitement was at its highest pitch. That Oates could 
ever have induced any one to believe in his tales is incred- 
ible to one who does not recollect the victories of Catholic 
France, the relaxing of the penal laws, the activity of the 
Jesuits, the fear of a standing army and of James, the 
agitation of the opposition led by Shaftesbury, and the 
ignorance and apprehension of the designs of the court. 
On 21st October parliament met, and, though Charles 
in his speech had barely alluded to the plot, all other 
business was put aside and Oates was called before the 
House. Here he gave details of a pretended apportioning 
by Oliva, the general of the Jesuit order, of all the chief 
posts to leading Roman Catholics in the country. The 
proceedings which followed are best read in the parlia- 
mentary history. A new witness was wanted to support 
Oates’s story, and in November Bedloe came forward. At 
first he remembered little; by degrees he remembered 
everything that was wanted. Not even so, however, did 
their witness agree together, so, as a bold stroke, Oates, 
with great circumstantiality, accused the queen before 
Charles of high treason. Charles both disbelieved and 
exposed him, whereupon Oates carried his tale before the 
House of Commons. The Commons voted for the queen’s 
removal from court, but, the Lords refusing to concur, the 
matter dropped. It was not, however, until 18th July 1679 
that the slaughter of Jesuits and other Roman Catholics 
upon Oates's testimony and that of his accomplices was to 
some extent checked. Sir George Wakeman, the queen's 
physician, was accused of purposing to poison the king, and 
the queen was named as being concerned in the plot. The 
refusals of Charles to credit or to countenance the attacks 
on his wife are the most creditable episodes in his life. 
Scroggs had intimation that he was to be lenient. Sir 
Philip Lloyd proved Oates to have perjured himself in 
open court, and Wakeman was acquitted. On 26th June 
1680, upon Oates’s testimony, the duke of York was pre- 
sented as a recusant at Westminster, and in November the 
informer gave evidence in the trial of Strafford. But the 
panic had now worn itself out, and the importance .of 
Oates rapidly declined ; so much so that after the dissolu- 
tion in 1682 he was no more heard of during Charles's 
reign, but enjoyed his pension of £600 or £900, it is un- 
certain which, in quiet. Shortly before the death of 
Charles, James brought, and won, a civil action against 
Oates, with damages of £100,000; in default of payment 
Oates was taken to prison; while there he was indicted for 
perjury, and was tried in May 1685, soon after the acces- 
sion of James IL He was convicted, and received an 
awful sentence, the execution of which was expected to kill 
him, and which was rigorously carried out; but to the 
astonishment of all he survived. 


Oates was in prison for three and a half years. 
XVIL — 88 


Upon 
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the flight of James, and during the excitement against the 
Catholics, he partially gained his liberty, and brought an 
appeal against his sentence before the Lords, who, while 
admitting the sentence to be unjust, confirmed it by a 
majority of thirty-five to twenty-three. The Commons, 
however, passed a bill annulling the sentence ; and a con- 
ference was held in which the Lords, while again acknow- 
ledging that legally they were wrong, adhered to their 
former determination. The matter was finally settled by 
Oates receiving a royal pardon, with a salary of £300 a 
year. In November 1689 he was again seen in West- 
minster Hall, when Peterborough, Salisbury, and others 
were impeached. In 1690, finding that there was no hope 
of preferment in the English Church, he became a Baptist, 
but in less than a year was ejected from their body. In 
1691 he became acquainted with William Fuller, whom 
he induced to forge another plot, though not with the 
success he had himself attained. He appears to have lived 
after this chiefly in retirement, though we read in Evelyn 
that in 1696 he dedicated to William a book against James. 
He died 13th July 1705. 

Authorities. — Oates's, Dangerfield’s, and Bedloe’s Narratives ; 
State Trials; Journals of Houses of Parliament; North’s Examen ; 
the various memoirs and diaries of the period ; Fuller’s Narrative ; 
Dryden’s Absalom and Achitophel; Burnet’s History; Narcissus 
Luttrell’s Relation. Lingard gives an exhaustive and trustworthy 
aceount of the Popish terror and its victims ; and the chief inci- 
dents in Oates's career are graphically described by Macaulay. On 


the question of the place of his education see Notes and Queries, 
22d Deeember 1883. A. 


OATH, Anglo-Saxon édh, a word found throughout the 
Teutonic languages (Gothic aiths, modern German eid), 
but without ascertainable etymology. The verb to swear 
is also Old Teutonic (Gothic svaran, modern German 
schwören); this word, too, is not clear in original meaning, 
but is in some way connected with the notion of answering, 
—indecd it still forms part of the word answer, Anglo-Saxon 
and-swarian; it has been suggested that the swearer 
answered by word or gesture to a solemn formula or act. 
Among other terms in this connexion, the Latin jurare, 
whence English law has such derivatives as jury, seems 
grounded on the metaphorical idea of binding (root ju, as in 
Jungo); the similar idea of a bond or restraint may perhaps 
be traced in the Greek ópkos. It may be worth notice that 
the Latin sacramentum (whence modern French serment) 
does not really imply the sacredness of an oath, but had its 
origin in the money paid into court in à Roman lawsuit, 
the loser forfeiting his pledge, which went to pay for the 
publie rites (sacra); thence the word passed to signify 
other solemn pledges, such as military and judicial oaths. 

The subject of oaths and swearing, difficult in itself, has 
been made more obscure by the unsatisfactory methods 
employed by most writers on it. This is not due to want 
of ability in the writers themselves, among whom are 
included such men as Calvin and Paley, but to their not 
having followed their subject on the lines of historical 
development ; on the contrary, the usual plan has been to 
accommodate to modern views, and discuss with modern 
arguments, an institution which originated in an early stage 
of knowledge, and has been confused by the changes it 
has undergone while being carried on into the midst of new 
ideas. The student who finds, by consulting modern theo- 
logical and legal authorities, how indefinite are their views 
of the binding operation of an oath and the consequences 
of breaking it (apart from prosecution for perjury) will 
understand that its meaning must be sought, not among 
those who now administer and take it, but in the history of 
older states of culture in which it arose. The very formula, 
“so help you God,” by which legal oaths are administered 
in England, has not for ages had any precise signification. 

An oath may be defined as an asseveration or promise 
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made under non-human penalty or sanction. Writers, 
viewing the subject among civilized nations only, have 
sometimes defined the oath as an appeal toa deity. It will 
be seen, however, by some following examples, that the 
harm or penalty consequent on perjury may be considered 
to result directly, without any spirit or deity being men- 
tioned ; indeed it is not unlikely that these mere direct 
curses invoked on himself by the swearer may be more 
primitive than the invocation of divinities to punish. 
Oaths scarcely belong to the lowest or savage level of 
life, unless when rude tribes may have learned them from 
more civilized neighbours. Their original appearance may 
rather have been in à somewhat higher barbaric stage of 
society, where legal forms had already come into use, and 
oaths were needed as a means of strengthening testimony 
or promise. Examples of the simplest kind of eurse-oath 
may be seen among the Nagas of Assam, where two men 
will lay hold of a dog or a fowl by head and feet, which is 
then chopped in two with a single blow of the dao, this 
being emblematic of the fate expected to befall the perjurer. 
Or a man will stand within a circle of rope, with the im- 
plication that if he breaks his vow he may rot as a rope 
does, or he will take hold of the barrel of a gun, a spear- 
head, or a tiger's tooth, and solemnly declare, “If I do 
not faithfully perform this my promise, may I fall by 
this!” (Butler in Journ. Asiatic Soc. Bengal, 1875, p. 316). 
Another stage in the history of oaths is that in which the 
swearer calls on some fierce beast to punish him if he lies, 
believing that it has the intelligence to know what he says 
and the power to interfere in his affairs. In Siberia, in 
lawsuits between Russians and the wild Ostyaks, it is 
described as customary to bring into court the head of a 
bear, the Ostyak making the gesture of eating, and calling 
on the bear to devour him in like manner if he does not 
tell the truth (Erman, Z'ravels in Siberia, vol. i. p. 492, 
London, 1848). Similar oaths are still sworn on the head 
or skin of a tiger by the Santals and other indigenous 
tribes of India. To modern views, a bear or a tiger seems 
at any rate a more rational being to appeal to than a 
river or the sun, but in the earlier stage of nature-religion 
these and other great objects of nature are regarded as 
animate and personal. The prevalence of river-worship 
is seen in the extent to which in the old and modern 
world oaths by rivers are most sacred. In earlier ages 
men swore inviolably by Styx or Tiber, and to this day 
an oath on water of the Ganges is to the Hindu the 
most binding of pledges, for the goddess will take awful 
vengeance on the children of the perjurer In New 
Guinea certain tribes are reported to swear by the sun, 
or a mountain, or a weapon, that the sun may burn them, 
or the mountain crush them, or the weapon wound them 
if they forswear themselves. The Tunguz brandishes a 
knife before the sun, saying, “If I lie may the sun plunge 
sickness into my entrails like this knife.” The natural 
transition from swearing by these great objects of nature 
to invoking gods conceived in human form is well shown 
in the treaty-oath between the Macedonians and the 
Carthaginians recorded by Polybius (vii. 9); here the sun 
and moon and earth, the rivers and meadows and waters, 
are invoked side by side with Zeus and Hera and Apollo, 
and the gods of the Carthaginians. The heaven-god, able 
to smite the perjurer with his lightning, was invoked by 
the Romans, when a hog was slain with the sacred flint 
representing the thunderbolt, with the invocation to Jove 
so to smite the Roman people if they broke the oath (Liv., 
i. 24; Polyb. iii. 25). Another form of this Aryan rite 
was preserved by the old Slavonic nation of Prussia, where 
a man would lay his right hand on his own neck and his 
left on the holy oak, saying, * May Perkun (the thunder- 
god) destroy me!" The oaths of the lower culture show 
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a remarkable difference from those of later stages. In the 
apparently primitive forms the curse on the perjurer is to 
take effect in this world, as when an African negro swears 
by his head or limbs, which will wither if he lies; this 
kind of oath by the swearer's body is still found in both 
the Eastern and the Western worlds, and generally with 
the same implication of evil to fall on the part sworn by. 
But as nations became more observant, experience must 
have shown that bears and tigers were as apt to kill 
truth-tellers as perjurers, and that even the lightning- 
flash falls without moral discrimination. In the Clouds 
of Aristophanes, indeed, men have come openly to ridicule 
such beliefs, the Socrates of the play pointing out that 
notorious perjurers go unharmed, while Zeus hurls his 
bolts at his own temple, and the tall oaks, as if an oak- 
tree could perjure itself. The doctrine of miraculous 
earthly retribution on the perjurer lasted on in legend, as 
where Eusebius relates how three villains conspired to 
bring a false accusation against Narcissus, bishop of Jeru- 
salem, which accusation they confirmed by solemn oath 
before the church, one wishing that if he swore falsely he 
might perish by fire, one that he might die of the pesti- 
lence, one that he might lose his eyes; a spark no man 
knew from whence burned to ashes the first perjurer's 
house and all within, the second was consumed by the 
plague from head to foot, whereupon the third confessed 
the crime with tears so copious that he lost his sight 
(Euseb., Hist. Eccl., vi. 9). As a general rule, however, the 
supernatural retribution on perjury has been transferred 
from the present world to the regions beyond the grave, as is 
evident from any collection of customary oaths. A single 
instance will show at once the combination of retributions 
in and after the present life, and the tendency to heap up 
remote penalties in the vain hope of securing present 
honesty. The Siamese Buddhist in his oath, not content 
to call down on himself various kinds of death if he breaks 
it, desires that he may afterwards be cast into hell to go 
through innumerable tortures, among them to carry water 
over the flames in a wicker basket to assuage the thirst of 
the infernal judge, then that he may migrate into the body 
of a slave for as many years as there are grains of sand in 
four seas, and after this that he may be born a beast 
through five hundred generations and an hermaphrodite 
five hundred more. 

The forms of oath belonging to all nations and ages, 
various as they are in detail, come under a few general 
heads. It may be first observed that gestures such as 
grasping hands, or putting one hand between the hands 
of another in token of homage, are sometimes treated as 
of the nature of oaths, but wrongly so, they being rather 
of the nature of ceremonies of eompact. The Hebrew 
practice of putting the hand under anothers thigh is 
usually reckoned among oath-rites, but it may have been 
merely a ceremony of covenant (Gen. xxiv. 2, xlvii. 29; 
see Joseph., Ant., i. 16). Even the covenant among many 
ancient and modern nations by the partes mixing their 
blood or drinking one another's is in itself only a solemn 
rite of union, not an oath proper, unless some such cere- 
mony is introduced as dipping weapons into the blood, as 
in the form among the ancient Scythians (Herod., iv. 70) ; 
this, by bringing in the idea of death befalling the cove- 
nant-breaker, converts the proceeding into an oath of the 
strongest kind. The custom of swearing by weapons, 
though frequent in the world, is far from consistent in 
meaning. It may signify, in cases such as those just 
mentioned, that the swearer if forsworn is to die by such 
a weapon; or the warrior may appeal to his weapon as 
a powerful or divine object, as Parthenopeus swears by 
his spear that he will level to the ground the walls of 
Thebes (Eschyl., Sept. contra Theb., 530 ; see the custom 
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of the Quadi in Ammian. Marcellin., xvii.) ; or the weapon 
may be a divine emblem, as when the Scythians swore by 
the wind and the sword as denoting life and death (Lucian, 
Toxaris, 38). Oaths by weapons lasted into the Christian 
period ; for instance, the Lombards swore lesser oaths by 
consecrated weapons and greater on the Gospels (see 
Ducange, s.v. ** Juramenta super arma ” ; Grimm, Deutsche 
Rechtsalterth., p. 896). Stretching forth the hand towards 
the object or deity sworn by is a natural gesture, well 
shown in the oath of Agamemnon, who with uplifted 
hands (Aw xetpas dvarywv) takes Heaven to witness with 
Sun and Earth and the Erinnyes who below the earth 
wreak vengeance on the perjurer (Homer, Zl., xix. 254; 
see also Pindar, Olymp., vii. 120). The gesture of lift- 
ing the hand towards heaven was also an Israelite form 
of oath: Abraham says, *I have lifted up my hand to 
Jehovah," while Jehovah Himself is represented as so 
swearing, “For I lift up My hand to heaven, and say, I 
live for ever? (Gen. xiv. 22; Deut. xxxii. 40; see Dan. 
xii 7; Rev. x. 5) This gesture established itself in 
Christendom, and has continued to modern times. In 
England, for example, in the parliament at Shrewsbury 
in 1398, when the Lords took an oath on the cross of 
Canterbury never to suffer the transactions of that parlia- 
ment to be changed, the members of the Commons held 
up their hands to signify their taking upon themselves 
the same oath (J. E. Tyler, Oaths, p. 99). In France a 
juror takes oath by raising his hand, saying, “Je jure!” 
The Scottish judicial oath is taken by the witness holding 
up his right hand uncovered, and repeating after the 
usher, *I swear by Almighty God, and as I shall answer 
to God at the great day of judgment, that I will" &c. 
In the ancient world sacrifice often formed part of the 
ceremony of the oath; typical examples may be found in 
the Homeric poems, as in Agamemnon’s oath already 
mentioned, or the compact between the Greeks and Tro- 
jans (ZL, iii. 276), where wine is poured out in libation, 
with prayer to Zeus and the immortal gods that the 
perjurer's brains shall, like the wine, be poured on the 
ground; the rite thus passes into a symbolic curse-oath 
of the ordinary barbaric type. Connected with such sacri- 
ficial oaths is the practice of laying the hand on the victim 
or the altar, or touching the image of the god. A classic 
instance is in a comedy of Plautus (Rudens, v. 2, 45), 
where Gripus says, “Tange aram hane Veneris" and 
Labrax answers ** Tango " (Greek instance, Thucyd., v. 47 ; 
see Justin, xxiv. 2). Thus Livy (xxi. 1) introduces the 
phrase “touching the sacred objects” (tactis sacris) into 
the picturesque story of Hannibal’s oath. Details of the 
old Scandinavian oath have been preserved in Iceland 
in the Landnámabók (Jslendinga Sögur, Copenhagen, 
1843): a bracelet (baugr) of two rings or more was to 
be kept on the altar in every head court, which the godi 
or priest should wear at all law-things held by him, and 
should redden in the blood of the bullock sacrificed, the 
witness pronouncing the remarkable formula: “Name I 
to witness that I take oath by the ring, law-oath, so help 
me Frey, and Niórd, and almighty Thor,” (hialpi mer 
svá Freyr, ok Niórdr, ok hinn almáttki Ass), &c. This 
was doubtless the great oath on the holy ring or bracelet 
which the Danes swore to King Alfred to quit his king- 
dom (“on tham halgan beage,” Anglo-Sax. Chron. ; "in 
eorum armilla sacra," Ethelwerd, Chron., iv. An oath, 
though not necessarily expressed in words, is usually so. 
In the Homeric instances the prayer which constitutes the 
oath has a somewhat conventional form, and in the classical 
ages we find well-marked formulas. These are often refer- 
ences to deities, as “by Zeus!” “I call Zeus to witness" 
(vai pà Ala ; rro Zevs) ; “by the immortal gods!” “ I call 
to witness the ashes of my ancestors” (per deos immor- 
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tales; testor majorum cineres) Sometimes a curse is 
invoked on himself by the swearer, that he may perish if 
he fail to keep his oath, as “the gods destroy me,” “let 
me perish if,” &c. (dii me perdant; dispeream si) An 
important class of Roman oaths invokes the deity to favour 
or preserve the swearer in so far as he shall fulfil his 
promise— “as the gods may preserve me,” “as I wish the 
gods to be propitious to me” (me ita di servent; ita deos 
mihi velim propitios) The best Roman collection is to 
be found in the old work of Brissonius, De Formulis et 
Solemnibus Populi Romani Verbis, Paris, 1583. Biblical 
examples of these classes of oaths are “as the Lord liveth” 
(1 Sam. xiv. 39, and elsewhere), “so do God to me, and 
more also” (2 Sam. iii. 35, and elsewhere). 

The history of oaths in the early Christian ages opens a 
controversy which to this day has not been closed. Under 
Christ's injunction, “ Swear not at all” (Matt. v. 34; also 
James v. 12), many Christians seem at first to have shrunk 
from taking oaths, and, though after a time the usual 
customs of judicial and even colloquial oaths came to 
prevail among them, the writings of the Fathers show 
efforts to resist the practice. Chrysostom perhaps goes 
furthest in inveighing against this “snare of Satan”: 
* Do as you choose; I lay it down as a law that there be 
no swearing at all. If any bid you swear, tell him, 
Christ has spoken, and I do not swear" (Homil ix. in 
Act. Apostol. ; see a collection of patristic passages in 
Sixt. Senens., Bibliothec. Sanct., vi. adnot. 26). The line 
mostly taken by influential teachers, however, was that 
swearing should indeed be avoided as much as possible 
from its leading to perjury, but that the passages forbid- 
ding it only applied to superfluous or trifling oaths, or those 
sworn by created objects, such as heaven or earth or one’s 
own head. On the other hand, they argued that judicial 
and other serious swearing could not have been forbidden, 
seeing that Paul in his epistles repeatedly introduces oaths 
(2 Cor. i. 23; Phil. i. 8; Gal i. 20) Thus Athanasius 
writes: “I stretch out my hand, and as I have learned of 
the apostle, I call God to witness on my soul" (Apol. ad 
Imp. Const. ; see Augustine, De Mend., 28; Epist., cl., iii. 9; 
cl, iv. 250; Enarr. in Psalm. |xxxviii. (4); Serm., 307, 
319). This argument is the more forcible from Paul's 
expressions being actually oaths in accepted forms, and it 
has also been fairly adduced that Christ, by answering to 
the adjuration of the high priest, took the judicial oath in 
solemn form (Matt. xxvi. 63). The passages here referred 
to will give an idea of the theological grounds on which in 
more modern times Anabaptists, Mennonites, and Quakers 
have refused to take even judicial oaths, while, on the 
other hand, the laws of Christendom from early ages have 
been only directed against such swearing as was considered 
profane or otherwise improper, and against perjury. "Thus 
from the 3d or 4th century we find oaths taking much 
the same place in Christian as in non-Christian society. 
In the 4th century the Christian military oath by God, 
Christ, the Holy Spirit, and the majesty of the emperor 
is recorded by Vegetius (Ret Milit. Inst., ii. D). Constan- 
tine's laws required every witness in a cause to take oath ; 
this is confirmed in Justinian’s code, which even in some 
cases requires also the parties and advocates to be sworn 
(Cod. Theod., xi. 39; Justin. Cod., iv. 20, 59). Bishops 
and clergy were called upon to take oath in ordination, 
monastic vows, and other ecclesiastical matters (see de- 
tails in Bingham, Antig. of Chr. Church, xvi. T). By the 
Middle Ages oaths had inereased and multiplied in 
Christendom far beyond the practice of any other age or 
religion. "The Reformation made no change in principle, 
as is seen, for instance, in Art. xxxix. of the church of 
England: * As we confess that vain and rash swearing is 
forbidden Christian men by our Lord Jesus Christ, and 
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James His apostle, so we judge, that Christian Religion 
doth not prohibit, but that a man may swear when the 
Magistrate requireth, in a cause of faith and charity, so it 
be done according to the Prophet’s teaching, in justice, 
judgement, and truth.” But about this time began a legal 
reformation, which has for reasons of public policy con- 
tinually reduced the number of oaths required to be taken, 
and apparently tends toward their total abolition. 

The history of swearing in early Christendom would 
lead us to expect that the forms used would be adopted 
with more or less modification from Hebrew or Roman 
sources, as indeed proves to be the case. The oath intro- 
duced in the body of one of Constantine’s laws—“ As the 
Most High Divinity may ever be propitious to me” (Ita 
mihi summa Divinitas semper propitia sit)—follows an 
old Roman form. The Roman oath by the genius of the 
emperor being objected to by Christians as recognizing a 
demon, they swore by his safety (Tertull., Apol., 32). The 
gesture of holding up the hand in swearing has been already 
spoken of. The Christian oath on a copy of the Gospels 
seems derived from the late Jewish oath taken holding 
in the hand the scroll of the law (or the phylacteries), 
a ceremony itself possibly adapted from Roman custom 
(see treatise “Shebuoth” in Gemara). Among the various 
mentions of the oath on the Gospels in early Christian 
writers is that characteristic passage of Chrysostom in a 
sermon to the people of Antioch : ** But do thou, if nothing 
else, at least reverence the very book thou holdest forth to 
be sworn by, open the Gospel thou takest in thy hands 
to administer the oath, and, hearing what Christ therein 
saith of oaths, tremble and desist ” (Serm. ad Pop. Antioch., 
Homil. xv.). The usual mode was to lay the hand on the 
Gospel, as is often stated in the records, and was kept up 
to a modern date in the oath in the university of Oxford, 
“tactis sacrosanctis Evangeliis"; the practice of kissing 
the book, which has now almost superseded it in England, 
appears in the Middle Ages (J. E. Tyler, Oaths, pp. 119, 
151) The book was often laid on the altar, or (after 
the manner of ancient Rome) the swearer laid his hand 
on the altar itself, or looked towards it; above all, it 
became customary to touch relies of saints on the altar, 
a ceremony of which the typical instance is seen in the 
representation of Harold's oath in the Bayeux tapestry. 
Other objects, as the cross, the bishop's crosier, &c., were 
sworn by (see Ducange, s.v. “Jurare”). An oath ratified 
by contact or inspection of a sacred object was called a 
“ corporal” or bodily oath, as distinguished from a merely 
spoken or written oath ; this is well seen in an old English 
coronation oath, *so helpe me God, and these holy euan- 
gelists by me bodily touched vppon this hooly awter." 
The English word signifying the “sacred object " on 
which oath is taken is halidome (Anglo-Saxon, hdligdém ; 
German, Aeiligthum) ; the halidome on which oaths are 
now sworn in England is a copy of the New Testament. 
Jews are sworn on the Old Testament; the sacred books 
of other religions are used in like manner, a Mohammedan 
swearing on the Koran, a Hindu on the Vedas. 

Among the oath-formulas used in Christendom, that 
taken by provincial governors under Justinian is typical 
of one class: “I swear by God Almighty, and His only 
begotten Son our Lord Jesus Christ, and the Holy Ghost, 
and the Most Holy Glorious Mother of God and ever 
Virgin Mary, and by the Four Gospels which I hold in 
my hand, and by the Holy Archangels Michael and 
Gabriel,” &c. The famous oath of the kings Louis and 
Charles at Strasburg in 842 (A.p.) runs: * By God's love 
and the Christian people and our common salvation, as God 
shall give me knowledge and power," &e. Earlier than 
this, as in the oath of fealty in the capitularies of Charle- 
magne in 802, is found the familiar form “Sic me adjuvet 
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Deus,” closely corresponding to above-mentioned formulas 
of pre-Christian Rome. This became widely spread in 
Europe, appearing in Old French ** Si m'ait Dex," German 
“So mir Gott helfe," English “So help me God." A re- 
markable point in its history is its occurrence in the “So 
help me Frey," &c., of the old Scandinavian ring-oath 
already described. Among the curiosities of the subject 
are quaint oaths of kings and other great personages: 
William Rufus swore “by that and that” (per hoc et per 
hoc), William the Conqueror “by the splendour of God,” 
John “by God’s teeth”; other phrases are given in Ducange 
(Lc.), as “per omnes gentes" “per coronam," “par la 
sainte figure de Dieu,” “par la mort Dicu,” &c. 

Profane swearing, the trifling or colloquial use of sacred 
oaths, is not without historical interest, formulas used 
being apt to keep up traces of old manners and extinct 
religions. Thus the early Christians were reproved for 
continuing to say ‘“‘mehercle /” some of them not knowing 
that they were swearing by Hercules (Tertull, De Idol., 
20). Oaths by deities of pre-Christian Europe lasted into 
the modern world, as when a few generations ago Swedish 
peasants might be heard to swear, “Odin take me if it is 
not true!” (Hylten-Cavallius, Wärend och Wirdarne, vol. 
i.p. 228). The thunder-god holds his place still in vulgar 
German exclamations, such as “Donner!” (Grimm, Deutsche 
Mythologie, pp. 10, 166). The affected revival of classical 
deities in Italy in the Middle Ages still lingers in such forms 
as “per Bacco!” “cospetto di Bacco!” (by Bacchus! face 
of Bacchus!). In France the concluding oath of the last 
paragraph has dwindled into “mordieu !” or ‘“morbleu !” 
much as in England the old oaths by God’s body and wounds 
became converted into “ oddsbodikins!” and “zounds !” 


The oaths now administered among civilized nations are chiefly 
intended for maintaining governments and sceuring the perform- 
ance of publie business. They fall under the headings of political, 
eeclesiastical, and legal. In England the coronation oath is to be 
administered by one of the archbishops or bishops in the presence of 
all the people, who, on their parts, reciproeally take the oath of 
allegianee to the erown. 

The arehbishop or bishop shall say: ** Will you solemnly promise and swear to 
govern the people of this kingdom of England and the dominions thereto be- 
longing according to the statutes in parliament agreed on, and the laws and 
customs of the same?” The king or queen shall say: “I solemnly promise so 
to do." Arehbp. or bp. “Will you to yonr power cause law and justice, in 
mercy, to be executed in all your judgements?” K. or Q. “I will"  Archbp. 
or bp. ** Will you, to the utmost of your power, maintain the laws of God, the 
true profession of the Gospel, and the Protestant reformed religion established 
bythelaw? And will you promise unto the bishops and clergy of this nation, 
and to the churches committed to their charge, all such rights and privileges 
as by law do or shall appertain unto them, or any of them?" | X. or Q. ‘All 
this I promise to do." After this the king or queen, laying his or her hand upon 
the holy Gospels, shall say: **The things which I have here before promised I 
will perform and keep ; so help me God," and then shall kiss the book. 

The chief officers of state take an ‘‘ official” oath well and truly 
to serve his (or her) majesty. Special oaths are taken by privy 
councillors, archbishops and bishops, peers, baronets and knights, 
reeruits, and others. The old oath of allegianee, as administered 
(says Blackstone) upwards of 600 years, contained a promise ‘‘to 
be true and faithful to the king and his heirs, and truth and faith 
to bear of lifeand limb and terrene hononr, and not to know or hear 
of any ill or damage intended him without defending him there- 
from " (Blackstone, Commentaries, book i. chap. x.). In the reign of 
William III. it was replaced by a shorter form, and in the present 
reign stands: ‘I do swear that I will be faithful and bear true 
allegiance to Her Majesty Queen Vietoria, her heirs and successors, 
according to law.” Statutes of Charles II. and George I. enacted 
that no member should vote or sit in either honse of parliament 
without having taken the several oaths of allegiance, supremacy, 
and abjuration. The oath of supremacy in the reign of William 
III. was: “I A B doe swear that I doe from my heart abhorr detest 
and abjure as impious and hereticall this damnable doetrine and 
position that prinees excommunieated or deprived by the Pope or 
any authority of the see of Rome may be deposed or murdered by 
their subjeets or any other whatsoever. And I doe declare that no 
forreigne prince person prelate state or potentate hath or ought to 
have any jurisdiction power superiority preeminence or authoritie 
ecelesiasticall or spirituall within this realme. Soe,” &c. The oath 
of abjuration introdueed in the time of William III. recognizes 
the king’s rights, engages the juror to support him and disclose 
all traitorous conspiracies against him, promises to maintain the 
Hanoverian Protestant succession, and expressly renounees any 
claim of the descendants ef the late Pretender. This oath was not 
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only taken by persons in office, but might be tendered by two justices 
to any person suspeeted of disaffeetion. In modern times à single 
parliamentary oath was substituted for the three, and this was 
altered to enable Roman Catholics to take it, and Jews were enabled 
to sit in parliament by being allowed to omit the words “on the 
true faith of a Christian." In its present form the parliamentary 
oath consists of an oath of allegiance and a promise to maintain the 
suceession to the crown as limited and settled in the reign of 
William III. The “judicial” oath taken by judges of the Court 
of Appeal or of the High Court of Justice, and by justiees of the 
peace, is “to do right to all manner of people after the laws and 
usages of this realm, without fear or favour, affeetion or ill-will.” 
Jurors are sworn, whenee indeed their name ( juratores) ; in felonies 
the oath administered is: ‘‘ You shall well and truly try and. true 
deliveranee make between our sovereign lady the Queen and the 
prisoner at the bar whom you shall lave in charge, and a true 
verdiet give aceording to the evidence." In misdemeanours the form 
is: “ Well and truly try the issue joined between our sovereign 
lady the Queen and the defendant, and a true verdiet," &c. The 
oath of the jurors in the Seottish criminal courts is: ** You [the jury 
collectively] swear in the name of Almighty God and as you shall 
answer to God at the great day of judgment that you will truth say 
and no truth eonceal in so far as you are to pass upon this assize.” 
The oldest trace of this form of oath in Scotland is in Reg. maj., 
i. eap. 11, copied from Glenville, which points to an origin in the 
Norman inquest or ‘‘recognition.” In the aneient eustom of 
compurgation, once prevalent in Europe, the aceused's oath was 
supported by the oaths of a number of helpers or eompurgators who 
swore to their belief in its validity. A remnant of it lasted on till 
the 17th century in the **ex officio” oath of a clergyman cited before 
the ecelesiastieal court for misconduct, who might be required to eall 
his neighbours as compurgators to swear to their belief in his inno- 
cence. Thejusjurandum or decisory oath of Roman law, which was 
of greater authority than res judicata (Digest xii. 2, 2), is still repre- 
sented in modern law by the serment décisoire of the Code Civil, 
and the ‘‘ reference to the oath of the party” of Scotch law (sce the 
case of Longworth v. Yelverton, in Law Reports, 1 Scoteh Appeals, 
218). Such an oath is final and conclusive. It has something in 
common with the old **wager of law" in England, abolished by 
3and 4 William IV. e. 42, s. 18, in so far as it makes an oath 
the finis litium. The decisory oath was formerly used in the 
ecelesiastical courts (Burn, Feel. Law, s.v. ‘‘Oaths”). It seems 
to be still used in admiralty cases in Massachusetts (Dunlop, 
Adm. Pr., 290). Witnesses are sworn: ‘‘The evidence you shall 
ive . . . shall be the truth, the whole truth, and nothing but 
the truth. So,” &c. Where a witness is sworn on the voir dire, 
the oath is: “ You shall true answer make to all sueh questions as 
the court shall demand of you. So help you God." As to wit- 
nesses of religions other than Christian, an oath is to be adminis- 
tered to them in such form and with such ceremonies as they may 
declare to be binding. The great number of oaths formerly required 
have been much reduced by modern legislation, in many cases a 
voluntary declaration before a justice, notary, &e., being substituted. 
Many alterations of the English law as to oaths have been made of 
late years in relief of those conscientiously objecting. Quakers, 
Moravians, and Separatists are allowed to make affirmation, whether 
as witnesses or on other oeeasions, where an oath was formerly 
required. Thus a Quaker in the witness-box affirms by answering 
** Yea!" and when taking his seat in parliament substitutes for 
“swear” the words ‘‘solemnly, sincerely, and truly declare and 
affirm," and omits *So help me God." The Evidence Further 
Amendment Act, 1869 (32 and 33 Vict. c. 68, s. 4), allowing affirma- 
tions in plaee of oaths in certain eases in judicial proceedings, is 
by the Evidenee Amendment Aet, 1870 (33 and 34 Viet. c. 49), 
extended to proceedings before all persons having authority to 
administer oaths. It was speeially intended to meet the ease of an 
arbitrator. But the right to affirm in lien of taking the parlia- 
mentary oath has been held not to apply to the ease of avowed 
atheists, as appears from the case of Mr Charles Bradlaugh, elected 
member for Northampton, but not permitted to take the affirmation 
and sit (1883; see Clarke v. Bradlaugh, 7 Q. D. D. 38) False 
witness given under affirmation is punishable as perjury. Profane 
swearing and eursing is punishable by law, any labourer, sailor, or 
soldier being liable to forfeit 1s., every other person under the de- 
gree of a gentleman 2s., and every gentleman or person of superior 
rank 5s., to the poor of the parish. . a s. n 
The administering or taking of certain oaths is criminal in 
English and Scotch law. It is a felony punishable by penal servi- 
tude for life (a) to administer or cause to be administered or aid 
or assist at the administering of any oath or engagement purporting 
or intending to bind the person taking the same to commit treason 
or murder or any felony whieh on the 12th of July 1812 was 
punishable with death ; (b) to take any such oath or engagement, 
not being compelled thereto (52 George III. c. 104, s. 1). Itisa 
felony punishable with penal servitude for seven years (a) to 
administer or cause to be administered or aid or assist at or be 
present and eonsenting to the administering or taking of any oath 
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or engagement purporting or intending to bind the person tak- 
ing the same to engage in any mutinous or seditious purpose ; to 
disturb the public peace; to be of any association, society, or 
confederacy formed for any such purpose ; to obey the orders or 
commands of any committee or body of men not lawfully consti- 
tuted, or of any leader or commander, or other person not having 
authority by law for that purpose; not to inform or give evidence 
against any associate, confederate, or other person ; not to reveal 
or discover any unlawful combination or confederacy or any illegal 
act done or to be done, or any illegal oath or engagement which 
may have been administered or tendered to or taken by any person, 
or the import of any such oath or engagement; (b) to take any 
such oath or engagement, not being compelled thereto (37 George 
IIL. c. 123, s. 1). Compulsion is no defence unless the person taking 
the oath or engagement within fourteen days (in the case of oaths 
falling under 52 George III. e. 104) or within four days if not 
prevented by actual force or sickness, and then within four days 
after the cessation of the hindrance produced by such force or sick- 
ness (in the case of oaths falling under 37 George III. c. 123), 
declares the circumstances of the administration of the oath by 
information on oath before a justice of the peace or a secretary of 
state or the privy council, or, if on active service, to his command- 
ing officer. The Draft Criminal Code proposes to incorporate these 
provisions with little alteration. The Irish Act (50 George III. 
c. 102) is more stringent than 37 George III. c. 123, as the person 
administering the oath is punishable with penal servitude for life, 
the person taking the oath is punishable as in England and Scot- 
land. A club or society in which members are required or per- 
mitted to take an unlawful oath is unlawful, and the members may 
be proceeded against either summarily or by indictment (39 George 
IIl. c. 79, 57 George III. c. 19). The latter statute, as appears 
from the preamble, was specially aimed at the corresponding 
societies which existed in Great Britain at the time of the French 
Revolution. 


Politicians and moralists have placed much reliance on 
oaths as a practical security. It has been held, as Lyeur- 
gus the orator said to the Athenians, that “an oath is the 
bond that keeps the state together" (Lycurg., Leocr., 80; 
see Montesquieu, Spirit of Laws). Thus modern law- 
books quote from the leading case of Omychund v. Barker : 
* No country can subsist a twelvemonth where an oath is 
thought not binding ; for the want of it must necessarily 
dissolve society.” On the other hand, wherever the belief 
in supernatural interference becomes weakened, and oaths 
are taken with solemn form but secret contempt or open 
ridicule, they become a serious moral scandal, as had 
already begun to happen in classical times. The yet more 
disastrous effect of the practice of swearing is the public 
inference that, if a man has to swear in order to be believed, 
he need not speak the truth when not under oath. The 
early Christian fathers were alive to this depreciation of 
ordinary truthfulness by the practice of swearing, and 
opposed, though unavailingly, the system of oaths which 
more and more pervaded public business. How in the 
course of the Middle Ages oaths were multiplied is best 
seen by examining a collection of formulas such as the 
Book of Oaths (London, 1649), which range from the 
coronation oath to the oaths sworn by such as valuers of 
cloths and the city scavengers.! Oaths of allegiance and 
other official oaths are still taken throughout Europe, but 
experience shows that in times of revolution they are 
violated with little scruple, and in the case of the United 
Kingdom it is doubtful whether they have any more prac- 
tical value than, if so much as, simple declarations. The 
question of legal oaths is more difficult. On the one hand, 
it is admitted that they do induce witnesses, especially the 
ignorant and superstitious, to give evidence more truth- 
fully than they would do on even solemn declaration. On 
the other hand, all who practise in courts of justice declare 
that a large proportion of the evidence given under oath 
is knowingly false, and that such perjury is perceptibly 
detrimental to public morals. 
ordinary intercourse, which follows from the requirement 
of swearing as a confirmation in public matters, remains 


! As to reform of the excessive multiplication of oaths see Paley, 
Moral Philosophy, book iii. part i. chap. 16; and J. E. Tyler, Oaths. 
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much as it was in ancient times. One noteworthy point 
is that an effect is now produced by oaths foreign to their 
proper purpose, which is to use the sanction of religion for 
the enforcement of obligations; now, however, the oath has 
passed into a sanction of the religion, so that an oath taken 
in legal form is construed as a confession of faith in Chris- 
tianity, or at least in the existence of God. (E. B. T.) 

OBADIAH (ny, Offfevov, ABSi0v, Abdias) is a name 
pretty frequent in the Old Testament, meaning “ servant ? 
or worshipper “of Jehovah.” It is synonymous with Abdi 
and Abdeel, and of a type common in Semitic proper 
names; compare the Arabic 'Abdalláh, Taimallát, “Abd 
Manat, &c., the Hebrew Obed Edom, and many Pheenician 
forms. The name of Obadiah is prefixed to the fourth 
and shortest book of the minor prophets, and as no date 
or other historical note is added it is not surprising that 
an early Hebrew tradition recorded by Jerome (Comm. in 
Ob.) identified the prophet with the best-known Obadiah 
of the historical books, the protector of the prophets in 
the reign of Ahab (1 Kings xviii) His tomb was shown 
in Samaria with those of Elisha and John the Baptist, and 
the Epitaphium Paule describes the wild performances, 
analogous to those of modern dervishes, that took place 
before these shrines. — 

It is now agreed on all hands thatit is vain to connect 
Obadiah the prophet with any other Obadiah of the Old 
Testament, and that our only clue to the date and compo- 
sition of the book lies in internal evidence. The prophecy 
is directed against Edom.  Jehovah has sent a messenger 
forth among the nations to stir them up to battle against 
the proud inhabitants of Mount Seir, to bring them down 
from the rocky fastnesses which they deem impregnable. 
Edom shall be not only plundered but utterly undone and 
expelled from his borders, and this he shall suffer (through 
his own folly) at the hand of trusted allies (vers. 1-9). 
The cause of this judgment is his cruelty to his brother 
Jacob. In the day of Jerusalem's overthrow the Edomites 
rejoiced over the calamity, grasped at a share of the spoil, 
lay in wait to cut off the fugitives (vers. 10-14). But now 
the day of Jehovah is near upon all nations, Esau and all 
the heathen shall drink full retribution for their banquet 
of carnage and plunder on Jehovah's holy mountain. A 
rescued Israel shall dwell in Mount Zion in restored holiness ; 
the house of Jacob shall regain their old possessions ; Edom 
shall be burned up before them as chaff before the flame ; 
they shall spread over all Canaan, over the mountain of 
Esau and the south of Judah as well as over Gilead and 
the Philistine and Phoenician coast, The victorious Israel- 
ites shall come up on Mount Zion to rule the mountain of 
Esau, and the kingdom shall be Jehovah's (vers. 15-21). 

In vers. 10-14 the expositor finds sure foothold. The 
calamity of Jerusalem can only be the sack of the city by 
Nebuchadnezzar; the malevolence and cruelty of Edom 
on this occasion are characterized in similar terms by 
several writers of the exile, but by none with the same 
circumstance and vividness of detail as here (Ezek. xxv. 
8, 12 sq., xc Lam. iv. 21; Psalm cxxxvii.). It is 
impossible to doubt that these verses were written under 
the lively and recent impression of the events to which 
they refer; to regard them as predictive (Caspari, Pusey, 
&c.) is to misunderstand the whole character of prophetic 
foresight, and to ascribe them with Hitzig to the Persian 
or Greek period is equally unreasonable. The openingverses 
of the prophecy, on the other hand, present a real difficulty. 
Obad. 1-6, 8 agree so closely and in part verbally with 
Jer. xlix. 14-16, 9, 10, 7 that the two passages can- 
not be independent; nor does it seem possible that 
Obadiah quotes from Jeremiah, for Obad. 1-8 is a well- 
connected whole, while the parallel verses in Jeremiah 
appear in different order, interspersed with other matter, 
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and in a much less lucid connexion. In Jeremiah the 
picture is vague, and Edoin’s unwisdom (ver. 7) stands 
without proof. In Obadiah the conception is quite de- 
finite. Edom is attacked by his own allies, and his folly 
appears in that he exposes himself to such treachery. 
Again, the probability that the passage in Jeremiah incor- 
porates disjointed fragments of an older oracle is greatly 
increased by the fact that the prophecy against Moab in 
the preceding chapter uses, in the same way, Isa. xv., xvi., 
and the prophecy of Balaam. In spite of the objections 
of Blau (Z. D. M. G., xx. 173 sq.) there is no good reason 
to doubt that the prophecy against Edom ascribed to Jere- 
miah is really from his pen ; it is earlier than the fall of 
Jerusalem,! and is one of a circle of prophecies in which 
Nebuchadnezzar (the lion ascending from Jordan, ver. 
19) appears as the instrument of divine judgment on the 
nations, "This being so, it seems necessary to conclude, 
with Ewald (Propheten, i. 489 sq.), Graf (Jeremia, p. 558 
sq.), and others, that Jeremiah and our book of Obadiah 
alike quote from an older oracle. Ewald supposes that 
the treacherous allies of Edom are the Arameans and the 
time that of Ahaz (2 Kings xvi. 6); but the tone of the 
prophecy seems rather to refer it to a later date, when 
Edom had been for some time independent and powerful ; 
and it is not improbable that in Obad. 1-8 we have the 
first mention of that advance of the Arabs upon the lands 
east of Palestine which is referred to also in Ezek. xxv. 
(comp. MoAB, vol. xvi. p. 535), That the book of Obadiah, 
short as it is, is a complex document might have been 
suspected, apart from Jer. xlix., from an apparent change 
of view between vers. 1-9 and vers. 15 sọ. In the former 
verses Esau is destroyed by his allies, and they occupy his 
territory, but in the latter he perishes with the other 
heathen in the day of universal retribution, he disappears 
before the victorious advance of Israel, and the southern 
Judaans occupy his land. 

The eschatology of Obadiah contains little that is pecu- 
liar. The conceptions of the “rescued ones” (nt»55), of the 
sanctity of Zion, of the kingship of Jehovah, are the com- 
mon property of the prophets from the time of Isaiah. The 
restoration of the old borders of Israel and the conquest of 
Edom and the Philistines are ideas as old as Amos ix., Isa. 
xi 14; but the older prophets more often represent this 
conquest as a suzerainty of Israel over its neighbours, as in 
the days of David, while in Obadiah, as in other later books, 
the intensified antithesis— religious as well as political 
—between Judah and the surrounding heathen finds its 
expression in the idea of a consuming judgment on the 
latter,—the great “day of Jehovah.” This view is not, 
however, original in Obadiah ; it is already expressed in 
Zephaniah. Between Joel and Obadiah there are points of 
material and verbal agreement, so.close as to imply that Joel 
used the earlier book (Joel iii. 19,—Ob. 10, 14; Joel iii. 3, 
—Ob. 11; Joel ii. 32, iii. 17,—Ob. 17). Another charac- 
teristic common to Obadiah with the latest prophets is that, 
while he uses the words house of Jacob and house of Joseph, 
the northern tribes have become to him a mere name ; the 
restoration he thinks of is a restoration of the kingdom of 
Jerusalem, and even Gilead is to be occupied not by Joseph 
but by Benjamin. 

An indication of the place where Obadiah wrote seems to lie in 
ver. 20, where he speaks of ‘the exiles in this 27." The word as 
pointed has been variously explained to mean ''bulwark" or 
“army”; it may also be read as **sand " or ‘‘sea-coast” (Ewald), 
but, as the text of the verse is not sound and cannot be translated 
without some correction, it is unsafe to build on this obscure allu- 
sion. The prominence given to Edom, and the fact that Chaldza 


is not mentioned at all, make it probable that the book was not 
written in Babylonia. The same verse speaks of exiles in Sepharad. 


1 In ver. 12 * have assuredly drunken ” should be '* shall assuredly 
drink.” 
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Sepharad is probably Sardis, the Cparda of Darius in the Behistun 
inseription. Many of the Jews were doubtless sold as slaves by 
Nebuchadnezzar. Lydia was a great slave-market, and Asia Minor 
was a chief seat of the puras at an early date (comp. Gutsehmidt, 
Neue Beiträge, p. 77), so that this identification does not supply 
ground for Hitzig's argument that Obadiah was written in the 
Greek period, when we read of many Jews being transplanted to 
Asia Minor (Jos., Ant., xii. 3). Schrader, however (K. G. F., 116 
sq.; K. A. T., 446), thinks of a Shaparda mentioned by Sargon, and 
lying in south-west Media. 


Literature.—The commentaries on the minor prophets (see Hosea); Jäger, 
Ueber das Zeitalter Obadia’s, Tübingen, 1837 ; Caspari, D its erm 1842: 
Delitzsch in Z. f. Luth. Th., 1851. A fuller list is given by Reuss, Gesch. des 
A.T. (1881), p. 449. (W. R. S.) 


OBAN, a seaport town and parliamentary burgh of the 
Western Highlands of Scotland, is situated in Argyllshire, 
70? miles north-west of Callander by rail, and 96 from 
Glasgow. It lies along a deep and sheltered bay in the 
Firth of Lorn opposite the island of Kerrera, and its villas 
are scattered over the hill-slopes behind. The public build- 
ings comprise six churches, a court-house, four banks, a high 
school, and a large number of hotels. There are no manu- 
factures except the distilling of whisky; but eleven fairs 
for cattle, sheep, horses, &c., are annually held in the town. 
A considerable trade is carried on in connexion with the 
fisheries, particularly in herrings. Oban is an important 
centre of the Highland tourist traffic. The rental of the 
burgh increased from £1719 in 1847 to £7160 in 1864, 
and upwards of £20,000 in 1882; and the population, 
which was only 1480 in 1831 and 2113 in 1871, reached 
399] in 1881, or, within the extended area, 4330. 

A Renfrew trading company erected what was practically the first 
house in Oban in 1713; a cnstom-house was built in 1763; in 1756 
the hamlet was made a Government fishing-station ; in 1791 a 
plan was drawn ET for laying out a large village; and in 1796 the 
Stevensons started a shipbuilding-yard, which remained in opera- 
tion for about thirty years. Made a burgh of barony in 1811, Oban 


became a parliamentary burgh in 1832, and adopted the Lindsay 
Act in 1862. 

OBELISK. See ALEXANDRIA, vol. i. p. 495; ARCHI- 
TECTURE, vol. ii. p. 390; and Eeyrt, vol. vii. pp. 768, 
778. The obelisk known as *Cleopatra's Needle," re- 
ferred to in vol i. p. 495 as having been offered to the 
English Government by Mehemet Ali, but declined, has 
since been brought to London, and placed on the Thames 
Embankment in 1878. The other was conveyed to the 
United States and erected in Central Park, New York, in 
1880. 

OBERAMMERGAU, a small village in the mountain 
valley of the Ammer, in Upper Bavaria, lies 2760 feet 
above the sea, and about 45 miles to the south-west of 
Munich. In 1880 it contained 1349 inhabitants, who 
were mainly engaged in making toys and in carving cruci- 
fixes, images of saints, and rosaries. Many of the houses 
are adorned with quaint frescos of Biblical subjects. The 
interest of Oberammergau to the outer world is derived 
from the Passion Plays which are performed here by the 
villagers at intervals of ten years (the last in 1880), and 
are now attended by many thousands of European and 
American visitors. - 

The Oberammergau Passion Play, or dramatic representation of 
the sufferings of Christ, is not a survival of a medizval mystery or 
miracle-play, but took its rise from a vow made by the inhabitants 
in 1633, with the hope of staying a plague then raging. The 
original text and arrangements were pro ably made by the monks 
of Ettal, a monastery a little higher up the valley ; but they were 
carefully remodelled by the he priest at the beginning of the 
present century, when the berammergau play obtained exemp- 
tion from the general suppression of such performances by the 
Bavarian Government. he music was composed by Rochus 
Dedler, schoolmaster of the parish in 1814. The performances 
take place on the Sundays of summer, 1n a large open-air theatre 
holding 6000 persons, and each lasts abont nine hours, with a short 
intermission at noon. Each scene from the history of Christ is 
prefaced by a tableau of typical import from the Old Testament. 
About 700 actors are required, all belonging to the village. The 
proceeds of the performances are devoted to the good of the com- 
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munity, after defrayal of the costs and payment of a small remu- 
neration to the actors. The villagers regard the Passion Play as a 
solemn aet of religious worship, and the performances are charac- 
terized by the greatest reverenee. The principal parts are usually 
hereditary in certain families, and are assigned with regard to 
moral character as well as dramatic ability. It is considered a 
disgrace not to be allowed to take part in the play, and the part 
of Christ is looked upon as one of the greatest of earthly honours. 
In the years intervening between the representations the villagers 
are carefully drilled in dramatic performances by their pastor, and 
most witnesses agree in rating very highly the results produced by 
the combined religious fervour and artistic instinct of these Alpine 
peasants. It is to be feared, however, that the concourse of 
fashionable visitors who now flock to the performance will gradu- 
ally have the effect of impairing its genuineness and simplicity. 


Edward Devrient (in 1850) was among the first to direct general attention to 
Oberammergau ; and numerous German monographs have since appeared on the 
same subject. A short notice of the play is also given by lase, Das Geistliche 
Schauspiel (Engl. tr. by A. W. Jackson, 1880). English accounts of the per- 
formances have been given by Blackburn (new ed., 1880), MacColl (reprinted 
from the Times, 1880), Molloy (1880), Oxenham (1880), and others. An English 
version of the text of the Passion Play has been published by E. Childe (1880). 
Articles on the snbjeet have also appeared in the following magazines 1—Cen- 
tury, 1883; Blackwood's, vol. evii.; Contemporary, vol. xviii.; Maemillan’s, vol. 
fi.; Harpers, vols. xlii. and. xliti.; Once a Week, vol. xxiii. 


OBERHAUSEN, a Prussian town of recent origin, in 
the province of the Rhine, is situated 5 miles from the 
east bank of that river and 20 miles to the north of Düssel- 
dorf. Its importance is due to the fact of its being one of 
the busiest railway junctions in Germany, and to the ex- 
tensive coal-pits in the vicinity. The town also possesses 
iron-works, rolling-mills, zinc smelting-works, railway work- 
shops, and manufactures of wire-rope, glass, porcelain, and 
soap. The annual export of coals is estimated at about 
700,000 tons. The first houses of Oberhausen were built 
in 1845, and it received its municipal charter in 1875. In 
1880 it contained 16,680 inhabitants, of whom 12,079 were 
Roman Catholies. 

OBERLIN, a village of the United States, in Russia 
township, Lorain county, Ohio, 35 miles west-south-west 
of Cleveland by the Lake Shore and Michigan Railway, 
has a population of 3242 (1880), and is well known as 
the seat of Oberlin College. This institution for liberal 
education, open to all irrespective of sex or colour, was 
founded in 1833 by the Rev. John J. Shipherd and Philo 
P. Stewart, and named in honour of J. F. Oberlin; by 
the year 1835 it comprised a theological seminary, a 
college proper, a ladies’ department, and a preparatory 
school; and sinee then a conservatory of music has been 
added. In 1883 nine distinet buildings were occupied by 
the various sections; the total number of teachers was 73, 
and of pupils 1474 (698 male, 776 female, 78 coloured), 
and the library contained 20,000 volumes. 

OBERLIN, Jean Freéptric (1740-1826), pastor and 
philanthropist, was the son of a teacher, and was born 31st 
August 1740 at Strasburg, where he studied theology. In 
1766 he became Protestant pastor of Waldbach, a remote 
and poverty-stricken region in the Steinthal (Ban de la 
Roche) in Alsace. At once he set himself to better the 
material equally with the spiritual condition of the inhabit- 
ants. He began by constructing roads through the valley 
and erecting bridges, inciting the peasantry to the enterprise 
by himself taking a mattock and commencing operations. 
His example proved equally effectual in introducing an 
improved system of agriculture, with the result that the 
sterile Waldbaeh soon “began to blossom as the rose.” 
Substantial cottages were erected, various industrial arts 
were introduced, and activity and comfort began to prevail 
in homes formerly tenanted by listless and ignoble poverty. 
Regarding the intellectual needs of his parishioners Oberlin 
was also keenly solicitous. He founded an itinerant library, 
originated infant schools—the first that have existed—and 
established an ordinary school at each of the five villages 
in the parish. In the work of edueation he received great 
assistance from Louise Scheppler, who lived in his house in 
the eapacity of servant and housekeeper. By his unselfish 


O B E— 


OBL 


devotion to their interests Oberlin won so entirely the 
confidence of his parishioners that he was consulted in the 
most minute domestic affairs, and his word became the 
recognized unwritten law of the district. He died 1st June 
1826, and was interred with great manifestations of honour 
and affection at the village of Fouday. Since his death 
the Steinthal has suffered no interruption to its prosperity. 
When he began his labours its inhabitants did not number 
more than 500 ; in the beginning of the century they had 
inereased to about 3000; and now they are supposed to 
number about 6000. 


Among the numerous narratives of the labours of Oberlin mention 
may be made of Sims, Brief Memorials of Oberlin, London, 1830 ; 
Memoirs of Oberlin, with a short notice of Louisa Scheppler, London, 
1838, 2d ed. 1852; H. Ware, Biography of Oberlin, Boston, 1845 ; 
Spach, Oberlin le pasteur, Strasburg, 1865, 2d ed. 1868 ; Riff, Drei 
Bilder aus dem Leben von Papa Oberlin, Strasburg, 1880; and Butler, 
Life of J. F. Oberlin, 1882. The collected writings of Oberlin were 
published by Burkhardt at Stuttgart in 1843, in 4 vols. 

OBERLIN, Jeremie Jaques (1735-1806), archeologist, 
brother of Jean Frédéric Oberlin noticed above, was born 
at Strasburg 8th August 1735. While studying theology 
at the university he devoted special attention to Biblical 
areheology. In 1755 he was chosen professor at the 
gymnasium of his native town, in 1763 librarian to the 
university, in 1770 professor of rhetoric, and in 1782 of 
logie and metaphysics. Oberlin published several manuals 
on archeology and ancient geography, and made frequent 
excursions into different provinees of France to investigate 
antiquarian remains and study provincial dialects, the 
result appearing in ssai sur le patois Lorrain, 1775; 
Dissertations sur les Minuesingers, 1182-89 ; and Observa- 
tions concernant le patois et les maurs des gens de la cam- 
pagne, 1791. He also published several editions of Latin 
authors. He died 10th October 1806. 

OBERON (Auberon, Alberon), king of the fairies, 
husband of Titania, first appears in literature as protector 
of the hero in Huon de Bordeaux, a chanson de geste, 
dating from about the 12th century (see FRANCE, vol. ix. 
p. 638). The name corresponds to the German Alberich 
or Elferich (elf-king). The fairy element in the legend of 
Huon has been treated in modern times by Wieland in the 
poem, and by Weber in the opera, of Oberon ; and the story 
of the elf-king's quarrel with Titania, as every one knows, 
supplies an important motif in Shakespeare's Midsummer 
Night’s Dream. 

OBESITY. See ConPULENCE, vol. vi. p. 435. 

OBI. See SIBERIA. 

OBLIGATION, in law, is a term derived from the 
Roman law, in which obligatio signified a tie of law (vin- 
culum juris) whereby one person is bound to perform or 
forbear some act for another. The obligatio of Roman 
law arose either from voluntary acts or from circumstances 
to which legal consequences were annexed. In the former 
case it was said to arise ex contractu, from contract, in the 
latter quasi ex contractu, ex delicto, or quasi ex delicto, —that 
is to say, from tort, or from acts or omissions to which 
the law practically attached the same results as it did to 
contract or tort. Obligatio was used to denote either end 
of the legal chain that bound the parties, the right of the 
party who could compel fulfilment of the obligatio, the 
creditor, or the duty of the party who could be compelled 
to fulfilment, the debitor. In English law obligation has 
only the latter sense. Creditor and debtor have also lost 
their Roman law signifieation ; they have been narrowed 
to mean the parties where the obligation is the payment 
of a sum of money. In English law obligation is used in 
at least four senses—(1) any duty imposed by law; (2) 
the special duty ereated by a vinculum juris; (3) not the 
duty, but the evidenee of the duty,—that is to say, an 
instrument under seal, otherwise called a bond; (4) the 
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operative part of a bond. The third use of the word is 
chiefly confined to the older writers. Simplex and duplex 
obligatio were the old names for what are now more com- 
monly called a single and a double or conditional bond. 
The party bound is still called the obligor, the party in 
whose favour the bond is made the obligee. The fourth 
like the third, is a use scarcely found except in the older 


writers. The word “bond” is of course a mere translation 
of obligatio. Obligations may be either perfect or im- 
perfect. A perfect obligation is one which is directly 


enforceable by legal proceedings; an imperfect or moral 
obligation (the naturalis obligatio of Roman law) is one in 
which the vinculum juris is in some respects incomplete, so 
that it cannot be directly enforced, though it is not entirely 
destitute of legal effect. A perfect obligation may become 
imperfect by lapse of time or other means, and, conversely, 
an imperfect obligation may under certain circumstances 
become perfect. Thus a debt may be barred by the 
Statute of Limitations and so ecase to be enforceable. The 
obligation, however, remains, though imperfect, for if there 
be a subsequent acknowledgment by the debtor, the debt 
revives, and the imperfect obligation becomes again perfect. 
At one period there was some doubt among English lawyers 
whether a moral obligation could be regarded as sufficient 
consideration for a contract; it has now, however, been 
long decided that it cannot be so regarded. 

The Scotch law as to obligations closely follows the Roman. As 
in English law, the term obligation is used to express the instru- 
ment itself by which the obligation is imposed. The bond or uni- 
lateral obligation of Scotch law is a simple contract to pay the sum 
borrowed, &c., with interest. The English bond is generally a con- 
tract to pay double the sum of the debt, with a condition that the 
bond is to be void if the debt be paid by a certain day. In Seoteh 
law gratuitous obligations rank in competition with the claims of 
creditors; in English law a voluntary bond, though effectual against 
the grantor, cannot be set up against creditors. Bonds in Scotland 
which are heritable securities still rank as immovables for certain 
purposes, though they have been made movables as regards the 
succession of the creditor, unless executors are expressly excluded 
(31 and 32 Viet. c. 101, s. 117). 

American law is in general agreement with English, except in 
the case of Louisiana, where the terms obligor and obligee are used 
in as wide a sense as the debitor and creditor of Roman law. By 
art. 3522 of the Louisiana civil code obligor or debtor means the 
person who has engaged to perform some obligation, obligee or 
creditor the person in favour of whom some obligation is contracted, 
whether sueh obligation be to pay money or to do or not to do 
something. The term obligation is important in Ameriea from its 
use in art. i. s. 10 of the constitution of the United States, **No 
State shall pass any law . . . impairing the obligation of contraets, " 
This does not affect the power of Congress to pass sucha law. Con- 
tracts between private individuals are of course withiu the provision. 
So are private conveyances, charters of private corporations, and 
statutory and other grants by a State. On the other hand, marriage 
and divoree, and arrangements which are political in their nature, 
such as charters of municipal corporations, licences to carry on 
particular trades, or regulations of police, are not within the pro- 
vision. In order to fall within it, the law must act upon the 
terms of the agreement, and not merely upon the mode of pro- 
cedure. If it act not upon the terms but upon the remedy, it im- 
pairs the obligation if it purport to be retrospective, but it is 
valid so far as it applies to subsequent contracts. 

OBOE, or HavrBovy. The oboe is an instrument con- 
taining a conical column of air, which is set in vibration 
by means of à double-tongued reed. <A series of holes 
pierced in the side of the pipe permits the instrumentalist 
to progressively shorten the column by the successive 
opening of the lateral holes, and thus produce a series of 
fundamental sounds, the scale of which, in the primitive 
instruments without keys, does not exceed the extent of 
an octave, All wind instruments with a conical column 
of air, whatever may be the mode by which that is set in 
1notion, are subject to the laws of vibration of open pipes, 
according to which, by a stronger pressure in blowing, the 
oboe reproduces each of its fundamental sounds in the 
octave higher, and thus acquires a scale of two octaves, 
which, partially chromatic in the old instruments, has be- 
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come completely chromatic by the adoption of keys. This 
extension of compass is further augmented in modern in- 


_ struments, in the grave sounds by keys permitting lengthen- 


ings of the primitive column of air, and in the acute by 
the employment of other partial sounds than the first of 
the harmonie series. In the present day the mean chro- 
matic extent of the oboe is comprised between the notes 


The double reed is the most simple, as it is probably the 
oldest, of all reed contrivances. It is sufficient to flatten 
the end of a wheat straw to constitute an apparatus cap- 
able of setting in vibration by the breath the column of 
air contained in the rudimentary tube; the invention of 
this reed is certainly due to chance. An apparatus for 
sonorous disturbance thus found, it was easy to improve 
it: for the wheat stalk a reed stalk was substituted, and 
in the extremity of its pipe another reed stalk much 
shorter in length was inserted, pared and flattened at the 
end; and then came the lateral holes, probably another 
discovery of the great inventor chance. For the reed tube 
a wooden one was substituted, still preserving the reed 
tongue, and it is in this form, after having played an im- 
portant part amongst the sonorous contrivances of antiquity, 
that we find the ancestor of the oboe playing a part no less 
important in the 16th century, in which it formed the 
interesting familics of the cormornes, the corthols, and the 
cervelas. All these families have disappeared in the instru- 
mental combinations of Europe, but they are still to be 
found in Eastern wind instruments, such as the Caucasian 
salamouri, the Chinese kwantze, and the hitshiriki of Japan. 
It is important to remark that the column of air ina cylin- 
drical pipe, disturbed by any reed, submits to the laws of 
vibration of stopped pipes; accordingly, to produce a sound 
of a given pitch, the pipe must be theoretically half as short 
as an open pipe would be to obtain a note of the same 
pitch. Moreover, open pipes under an increasing pressure 
of blowing, produce, in subdividing the air column, the 
harmonics according to the arithmetical progression 2, 3, 
4, 5, &c., while the stopped pipes can only produce the 
odd harmonics in the series. In other words, the conical 
pipe reproduces its fundamental sounds in the interval of 
the octave, the cylindrical in that of the twelfth, A 
double reed associated with a cylindrical pipe can only be 
used for columns of air of small diameter. Practice has 
demonstrated that the reed stalk of which the tongue reed 
is made should not be of narrower internal diameter than 
the pipe containing the column of air it is to act upon. 
By the flattening necessary to form the tongues of a double 
reed, it must be tolerably large, from which it happens 
that its proper sound is relatively grave, and will only agree 
with instruments not above the region of the male voice. 
Itjinust be remembered that the reproduction of funda- 
mental sounds in the twelfth is only possible by an artifice 
of modern invention. But it is evident that chance has 
again intervened to show that a very small double reed 
can set in vibration columns of air of considerable diameter, 
provided that the column becomes gradually narrower 
towards its superior extremity where it receives the reed, 
so as to terminate in a diameter equivalent to that of the 
reed itself. It is impossible to say when it was that man 
first employed the phenomena of double reeds and conical 
pipes, but the knowledge of them must at least have been 
later than that of the cylindrical pipe, which we may regard 
as directly furnished by nature. That antiquity made use 
of them, however, has been proved by M. Gevaert in his 
admirable istoire de la musique dans lantiquité ; but this 
learned author shows that the double-reed pipes held but 
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an insignificant place in the instrumental music of ancient 
Greece and Rome. 

The instrument we call oboe appears for the first time 
in Sebastian Virdung's Musica getutscht und auszgezogen 
(1511). It there bears the name of schalmey, and is already 
combined with an instrument of similar construction called 
bombardt. This beginning of the oboe family suggests the 
possibility of Virdung’s schalmey having existed in the 
Middle Ages. Where, when, and how it was introduced into 
western Europe is at present unknown, but the zamr-al- 
kebir still used in Moslem countries is practically identical 
with it, a circumstance which suggests the possibility of 
its having been brought into Europe by the crusaders. 

The manufacture of musical instruments could not remain 
unaffected by the great artistic movement known as the 
Renaissance ; accordingly, we find them not only improved 
and purified in form in the 16th century, but also ranged 
in complete families from the soprano to the bass. Pre- 
torius, in his Syntagma Musicum (1615-20), gives us the 
full nomenclature of the family with which we are con- 
cerned, composed of the following individuals. 


(1) The little schalmey, he says, rarely employed ; it measured 
about 17 inches in length, and had six lateral 


holes. Its deepest note was c=] (2) 


The discant schalmey (fig. 1), tue primitive type 
of the modern oboe; its length was about 26 


inches, and its deepest note E 3 


The alto pommer (fig. 2), 303 inches long, with 


its deepest note p (4) The 


tenor pommer (fig. 3), measuring about 4 
feet 4 inches; besides the six 
lateral holes of the preced- 
ing numbers there were four 
keys which gave the grave 


mium 
notes E-———-] 


(5) The bass pommer, hav- 
ing a length of nearly 6 feet, 
and six lateral holes and 
four keys which gave 


- (6) 
The great double quint 
pommer, measuring about 
9 feet 8 inches in length ; 
the four keys permitted the 
production of the notes 


->> 
instruments, and especially 
numbers (2), (3), (4), and (5), 
occupied an important place 
on the Continent in the in- 
strumental combinations of 
the last three centuries. The 
following illustration (fig. 4), GY 
borrowed from a picture] ~~ = E E 
painted in 1610 by Van, Fic. 1. Fic. 2. Fig. 3. 
Alsloot, represents six musi- We dent  Tueaito The tenor 
cians playing the following 

instruments indicated in the order of their position in the picture : 
a bass oboe, bent over and become the bassoon, an alto pommer, 
a cornet (German ‘‘zinke”), a discant schalmey, a second alto 
pommer, and a trombone.? 


The 17th century brought no great changes in the con- 
struction of the four smaller instruments of the family. 


1 This picture, belonging to the National Museum of Madrid, repre- 
sents a procession of all the religious orders in the city of Antwerp on 
the festival of the Virgin of the Rosary. 

2 For further details see Mahillon’s catalogue of the Musée du Con- 
servatoire royal de musique de Bruxelles, 
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Of much extended use in France, they were there called 
* haulx bois,” or **haultbois," to distinguish them from 
the two larger instruments which were designated by the 
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words “gros bois."  Haultbois became hautbois in French, 
and oboe in English, German, and Italian ; and this word 
is now used to distinguish the present smaller instrument 
of the family. 

The little schalmey and tenor pommer seen to have dis- 
appeared in the 17th century; it is the discant schalmey 
and the alto pommer which by improvement have become 
two important elements in modern instrumentation. The 
oboe, as such, was employed for the first time in 1671, 
in the orchestra of the Paris opera in Pomone by Cam- 


bert. The first two keys, aa date from the end 


of the 17th century. In 1727 Gerhard Hoffmann of Ras- 


tenberg added the keys ones A Parisian maker, 


Delusse, furnished, at the end of the 18th century, much 
appreciated improvements in the boring of the instrument. 
The Méthode of Sellner, published at Vienna in 1825, 


allows nine keys, -= ee =e), and 
one which, when opened, established a loop or ventral seg- 
ment of vibration in the column of air, facilitating the 
production of sounds in the octave higher. Triebert of 
Paris owes his great reputation to the numerous improve- 
ments he introduced in the construction of the oboe. 

The alto pommer became but slowly transformed : it was Oboe di 
called in French *hautbois de chasse," in Italian **oboe caccia. 
di caccia." In the 18th century we find it more elegant 
in form, but with all the defects of the primitive instrn- 
ment. The idea of bending the instrument into a half 
circular form to facilitate the handling is attributed to 
an oboist of Bergamo, one Jean Perlendis, who was estab- 
lished at Strasburg about 1760. The fact of the instru- 
ment's resembling a kind of hunting-horn used at that time 
in England probably gained for it the name of “corno 
inglese," which it still retains (* cor anglais" in French). Cor 
The first employment of it in the orchestra is referred to anglais. 
Gluck, who had two “cors anglais ” in his Alceste, as played 
at Vienna in 1767. But it was not until 1808 that the 
cor anglais was first heard in the Paris opera; it was played 
by the oboist Vogt in Alexandre chez Apelle by Catel. The 
improvements in manufacture of this instrument closely 
followed those introduced in the oboe. The 18th century 
produced an intermediate oboe between (2) and (3), which 
was called “hautbois d'amour,” and was frequently employed 
by J. S. Bach. It wasa third lower than the ordinary oboe, 
and fell into disuse after the death of the great German 
composer. It has been resuscitated by the firm of C. 


| Fagott. 


Bassoon. 


OBOE 


Mahillon of Brussels, and reconstructed with the improve- 


ments of modern manufacture. 

After the 16th century we find the instruments which were 
designated by the name of ''gros bois," the (5) and (6) of Pre- 
torius, transformed into shorter instruments, the fagott and eontra- 
fagott ; so called because the column of air, the same as in the 

ommer, was formed of two conical tubes which communicated with 
the lower part of the instrument, and were pierced in a single piece 
of wood. It is probably owing to the aspect of this double pipe 
that the satirical name of fagot was given, preserved in Italian as 
fagotto, and in German as fagott. A canon of Ferrara named 
Afranio has been cited as the author of the transformation, about 
1539, of the bass pommer, but Count Valdrighi, the curator of the 
Estense library,! and Wasielewski,? who has reproduced the draw. 
ing of Afranio's invention, deprive him of the merit of the innova- 
tion. The fagottino is transformed in the same fashion. 

Sigismund Seheitzer of Nuremberg acquired a great reputation 
in the 16th century for making the ‘‘basson,” a French word sub- 
stituted for the old fagot, and adopted in England as bassoon. His 
instrument had only two keys, We cannot tell 


when the bassoon gained its present form, but it was probably at 
the end of the 17th century. It was made in exactly the same style 
as the fagottino represented in fig. 5. It appeared for the first time 


Fic. 5.—The Fagottino, at the beginning of the 
17th century. 


- in the orehestra with the oboe in Pomone (1671). It had three keys 


then, The B5 key rendering a lengthening 


v 
of the instrument necessary, we may suppose it took its modern 


form at that epoch. The fourth key, = dates from 
1751. The bassoon appears with four keys in the Encyclopédie of 
Diderot and D'Alembert (Paris, 1751-65) The number of keys 
increased by the beginning of the present century to eight, viz., 


= , and two keys to facilitate the pro- 
bs 7 a i B 
duction of acute harmonics. It has since been improved by Almen- 
rider in Germany, Savari, and more recently Triebert and Goumas, 
Paris, and C. Mahillon, Brussels. 
The reform in the construction of the flute due to Theobald 
Joehm of Munich about 1840, a reform whieh principally consisted 
in the rational division of the tube by the position of the lateral 
holes, prompted Triebert to try to adapt the innovation to the 
oboes and bassoons; but he failed, because the application of it 
denaturalized the timbre of the instruments, which it was necessary, 
before all things, to preserve. But his efforts did not remain sterile. 
In 1856 a French bandinaster, M. Sarrus, thought out the construe- 
tion of a family of brass instruments with conical tubes pierced at 
regular distances, which, diminishing the length of the air column, 
has rendered a series of fundamental sounds easy,—more equal and 
free in timbre than that of the oboe family. Gautrot of Paris 
realized the inventor’s idea, and, under the name of “sarrusophones,” 


has created a complete family, from the sopranino in Eb to the con- 


trabass in B5, of which his firm preserves the monopoly. 

In 1868 the firm of C. Mahillon, Brussels, produced a reed con- 
trabass of metal, destined to replace the old contrabassoon of wood, 
since mueh used in orchestras and military bands. The first idea 
of this instrument goes back to 1839, and is attributed to Scholl- 
nast and Son of Pressburg. It is a conical brass tube of very large 
proportions, with lateral holes placed as theory demands, in geo- 
metrieal relation, with a diameter almost equal to the section of 
the tube at the point where the hole is cut. From this it results 
that for eaeh sound one key only is required, and the seventeen 
keys give the player almost the facility of a keyboard. The com- 


pass written for this eontrabass is comprised between s= 
we 


- 
and eS] but sounds an oetave lower. 


1 Musurgiana, Zi phagotus d Afranio. 
2 Geschichte der Instrumentalmusik im 16en Jahrhundert. 


| though not having the extreme antiquity of 
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We now turn to another kind of reed and its association with Clarinet. 


two kinds of cylindrical and conical pipes,—the beating reed, which 
is formed of a single tongue, and engenders vibrations in the column 
of air to which it is applied by the contact of the tongue with 
the frame of a groove to whieh it is adapted. The beating reed, 
the double reed, 
was used at a very early period, for we find it applied to the 
chalumeaus of ancient Egypt, still in nse under the name of 
arghoul, to the Greek auloi, and the Roman tibie.? The beating 
reed is a piece of reed growth, closed at the upper end by the 
natural knot, beneath which a tongue is partly detached by a 
longitudinal slit. We do not see the probable operation’ of 
chance so clearly here as in the double reed. It may have been 
the inconvenience resulting from the employment of double-tongued 
reeds of large dimensions to make cylindrical pipes of a certain 
diameter speak that urged the invention of a more commodious 
substitute. With double anuloi it would have been ahnost im- 
possible to blow two double reeds at one time, while, on the 
contrary, it is easy to sound two pipes furnished with beating 
reeds introduced simultaneously into the player's mouth. Such 
as these are the actual Egyptian arghoul and zummdrah. It is 
in the beating reed and cylindrical tube, a combination bequeathed 
to us by remote antiquity, that we find the principle of one of 
the leading instruments of the modern orchestra, the clarinet or 
clarionet. 

The European chalumeau of the Middle Ages, in English 
“shawm,” differed but little from the aneient Egyptian chalumeau: 
its tube was of wood, and the upper part of the tube communicated 
with the bore by an opening made laterally and longitudinally, on 
the edges of whieh the reed-tongue was bound by repeated turns of 
string. Neither in the Middle Ages nor in the 16th century do 
we find the chalumeau much employed. Pretorius, who in his 
Theatrum instrumentorum has given exaet drawings of the instru- 
ments he knew, does not eite the chalumeau. But there exists in 
the fine collection of the Liceo Musicale at Bologna a double chalu- 
meau of wood eovered with leather, the make of which takes it 
back to the 16th century. Drawings of this instrument oecur in 
the Encyclopédie of Diderot and D’Alembert, and in the Muzykaat 
Kunstwoordenboek of J. Verschure-Reynvaan (Amsterdam, 1795). 
The chalumeau was piereed with eight holes and with two keys, 
and produced the following series of fundamental sounds— 


0 12 3 4 5 6 7 & key key 
The present writer has had the good fortune to find quite re- 
cently two examples in the National Museum at Munich, and has 
been kindly authorized by Herr von Hefner-Alteneck, director of 
the mnseum, to reproduce them for the museum of the conserva- 


toire at Brussels. For one 3x Cas 


of these see fig. 6. Itisfrom 
Fic. 6.—The Chalumeau. 


this reproduction that he has 

been enabled to determine 

the exact nature of the improvement of the chalumeau, about 
1690, by Christopher Denner of Nuremberg, an improvement 
which has gained for him the reputation of having invented the 
clarinet. Every clarinet player knows that it is suffieient for one 
of the upper keys not to quite close the hole for it to produce, 
instead of the fundamental sound, the interval of the twelfth 
above it,—in other words, the seeond partial. This phenomenon 
is easily explained: the communication between the external air 
and the upper part of the air-column in the instrument forms 
a ventral segment or loop of vibration and forces the column 
to divide, and, as a eylindrical pipe affected by a reed sounds 
harmonically after the manner of stopped pipes, the possible par- 
tial after the fundamental is naturally the second. This pheno- 
menon must have struek Denner, and have suggested to him the 
idea of obtaining the same result aceording to a regular manner 
and at the will of the executant. He arrived at it by raising a 
little the key governed by the thumb of the left hand, which 
when opened conjointly with the A key produced the p^ of the 
chalumeau. This change of position of the key did not hinder the 


production of the B5, but doubled at one stroke the extent of 
compass of the instrument in giving it the following notes— 


- 
papa e 
(x3 = . This was Denners in- 


081772 3 4 55 0 NS EECY 
vention: he did not invent the clarinet, but he was the first to 
make use of the artifice already referred to which permits instru- 
ments of eylindrieal bore to produce fundamental sounds and their 
twelfths. 


3 F, A, Gevaert, Histoire de la musique dans l'antiquité. 
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horn. 


Clarinet 
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About the middle of last century the clarinet was lengthened 
and a key was added, = , which filled the vacant space 


v 
between the two registers. Two new keys were also added, 


== it is said, by Barthold Fritz of Brunswick (ob. 


$e de 


Fra, 7. —The Clarinet. 


m 
1760) The sixth key, E is attributed to the clarinctist 


| 

Lefebvre, Paris, about 1791. In 1810 Ivan Muller carried the num- 
ber of keys up to thirteen, in which state the instrument has come 
to us, and is the system most employed. It has been improved by the 
Belgian makers, Bachmann, the elder Sax, C. Mahillon, and Albert, 
who have collectively established the reputation of Belgian clarinets. 
In Paris, Lefebvre, Buffet-Crampon, and his successor Goumas—in 
London, Rudall, Rose, and Carte, justly own a high position among 
famous clarinet-makers, The firm of C. Mahillon, Brussels, have in- 
vented the mechanism with double effect known by the name of Ce 
key. Invented in 1862, itis now universally adopted. In 1842 the 
Parisian maker Buffet, advised by a professor named Klosé, adopted 
from Boehm’s flute the invention of movable rings. His clarinet 
has consequently been ranked as of Boehm’s system, although the 
lateral division cf the tube does not follow that which that clever 
maker applied to his flute. The clarinet was first employed in 
a theatre in 1751, in the pastoral by Rameau entitled Acante et 
Céphise. The imperfections of the instrument at that timo obliged 
them to be made in nearly every key. To avoid the burden of 
this the 18th-century players varied the key of their instruments 
by added joints. About the middle of the 18th century the 
clarinet was introduced in military music and by degrees sup- 
planted the oboe. The instruments used. at first were in C and F. 
About 1815 they were replaced by the Bb and E? clarinets. 

Besides the high clarinets, the basset horn (Italian, corno di bas- 
setto) was soon known in Germany ; a clarinet in F with the grave 


fifth of the one in C, it was made to descend easily to 


with the help of supplementary keys, and to diminish the length 
of the tube it was bent back upon itself in the part nearest to tho 
bell, —the curre being ee in a kind of box which concealed 
the artifice. The invention of the basset horn is attributed toa 
Bavarian maker at Passau, who was living about 1770, but whose 
name is now unknown. Obtaining the improvements given to it 
by Theodore Lotz of Pressburg in 1782, and Ivan Muller in 1812, 
and those of contemporary makers, the basset horn has become the 


beautiful alto clarinet which is generally used in the key of ED. 

It would appear that the first idea of the bass clarinet emanated 
from Henri Greuser of Dresden, who made the first one in 1793. 
It was not used in the orchestra until 1836, when Meyerbeer made 
magnificent employment of it in the Huguenots. 

The almost forgotten clarinet d'amour was made in G and F, 
the fourth and fifth below the clarinet in C. It differed from other 
clarinets in the bell, which, retracted in the lower part, affected 
Eo pear-shaped contour that distinguishes the modern oor 
anglais. 

À few words remain to be said about the combination of the 
beating reed with a conical tube, which goes no farther back than 
the beginning of this century. A fagottino in F, called ‘‘ doleino,"' 
was at that time used, the air-column of which was more decidedly 
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conical than that of the fagottino properly so called. The double 
reed was replaced in it by a beating reed attached to a mouthpiece 
like that of the clarinet but smaller. This instrument seems not to 
have had success. But the most important combination of beating 
reed and conical tube was accomplished in 1846 by Adolphe Sax, a 
Belgian established in Paris, who invented the family of saxophones. 
This instrument is a brass tube pierced to produce the following 
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In virtue of the principle previously explained, the saxophone 
“octaves,” and, setting out from the fourth fundamental, each 
note ean be reproduced in the next upper octave by the help of 
two keys successively employed, which, by opening, form a loop. 
Four more keys disposed at the upper end permit the production of 
e 


efe. 
e5 whieh completes the compass of the saxo- 


phone. Four instruments of the saxophone family are now used, 
viz., the soprano in B5, a major second below the note written ; 
the alto in Eb, a fifth below the soprano ; the tenor in BD, an octave 


below the soprano; and the baritone in ED, an octave below the 
alto. These instruments fill an important place in the military music 
of France and Belgium. The brilliant suecess which Ambroise 
Thomas has achieved by using the beautiful tone of the alto saxo- 
phone in the ghost scene in Hamlet is well known. (V. M.) 


O'BRIEN, Witt1am Sire (1803-1864), the head of 
the “Young Ireland" party, was born on 17th October 
1803, and received his education at Harrow and at Cam- 
bridge. He entered parliament in 1826 as member for 
Ennis, and from 1835 to 1848 represented the county of 
Limerick. Although he spoke in 1828 in favour of Catholic 
emancipation, he for many years continued to differ on 
other points from the general policy of O'Connell He, 
however, opposed the Irish Arms Act of 1843, and in 
January 1844 became an active member of the Repeal 
Association, "Though he was destitute of oratorical gifts, 
his chivalrous devotion to the welfare of his country secured 
him enthusiastic attachment as a popular leader. In July 
1846 he with the “Young Ireland” party left the Repcal 
Association, and in the beginning of 1847 he established 
the Irish Confederation. The French Revolution of 1848 
stimulated his hopes of success, and incited him to more 
extreme efforts against the English rule. In May 1848 
he was tried at Dublin for sedition, but the jury disagreed. 
In the following July he established a war directory, and 
attempted to make a rising among the peasantry of Ballin- 
garry, but although he was at first joined by a large 
following the movement wanted cohesion, and the vacil- 
lating crowd dispersed as soon as news reached them of the 
approach of the dragoons. O’Brien was arrested at Thurles, 
tried, and sentenced to death. The sentence was commuted 
to transportation for life. In July 1854 he received his 
liberty on condition of never revisiting the United King- 
dom; and in May 1856 he obtained a full pardon. Hence- 
forth he kept aloof from all politica! movements, In 1856 
he published Principles of Government, or Meditations in 
Exile, He died at Bangor, North Wales, 18th June 
1864. 


OBSERVATORY 


P to a comparatively recent date an “observatory ” 
was a place exclusively devoted to the taking of 
astronomical observations, although frequently a rough 
account of the weather was kept. When the progress of 
terrestrial magnetism and meteorology began to make 
regular observations necessary, the duty of taking these 
was often thrown on astronomical observatories, although 
in some cases separate institutions were created for the 
purpose. Of late years, as the work to be done in astro- 


nomical observatories is increasing, there seems to be a 
general tendency to have the magnetical and meteoro- 
logical observations taken in separate establishments ; but, 
as the exclusively magnetical or meteorological observa- 
tories now existing are generally very small institutions 
and of recent creation, the astronomical observatories will 
be chiefly considered in this article. 

Up to about 300 x.c.it can scarcely be said that an 
observatory existed anywhere, as the crude observations 
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of the heavens then taken were only made by individuals 
and at intervals, employing the simplest possible appara- 
tuses. But, when philosophical speculation had exhausted 
its resources, and an accumulation of facts was found to 
be necessary before the knowledge of the construction of 
the universe could advance farther, the first observatory 
was founded at Alexandria, and continued in activity for 
about four hundred years, or until the middle or end of 
the 2d century of the Christian era. It was here that 
Hipparchus, the founder of modern astronomy, by repeat- 
ing observations made by his predecessors, discovered the 
precession of the equinoxes, and investigated with consi- 
derable success the motions of the sun, moon, and planets. 
His work was continued by more or less distinguished 
astronomers, until Ptolemy (in the 2d century A.D.) 
gave the astronomy of Alexandria its final development. 
When science again began to be cultivated after the dark 
ages which followed, we find several observatories founded 
by Arabian princes; first one at Baghdad (and possibly 
one at Damascus), built by the caliph Al-Mamün early 
in the 9th century, then one on the Mokattam near Cairo, 
built for Ibn Yunis by the caliph Hakim (about 1000 a.p.), 
where the Hákimite tables of the sun, moon, and planets 
were constructed. The Mongol khans followed the ex- 
ample; thus arose the splendid observatory at Merágha 
in the north-west of Persia, founded about 1260 a.D. by 
Hulagu Khan, where Nasir al-din Tusf constructed the 
Tlohkhanic tables; and in the 15th century the observa- 
tory at Samarkand was founded by Ulug Begh, and served 
not only in the construction of new planetary tables but 
also in the formation of a new catalogue of stars. 

With the commencement of scientific studies in Europe 
in the 15th century the necessity of astronomical ob- 
servations became at once felt, as they afforded the only 
hope of improving the theory of the motions of the celestial 
bodies Although astronomy was taught in all univer- 
sities, the taking of observations was for two hundred 
years left to private individuals. The first observatory in 
Europe was erected at Nuremberg in 1472 by a wealthy 
citizen, Bernhard Walther, who for some years enjoyed the 
co-operation of the celebrated astronomer Regiomontanus. 
At this observatory, where the work was continued till the 
founder’s death in 1504, many new methods of observing 
were invented, so that the revival of practical astronomy 
may be dated from its foundation. The two celebrated 
observatories of the 16th century, Tycho Brahe’s on the 
Danish island of Huen (in activity from 1576 to 1597) 
and that of Landgrave William IV. at Cassel (1561-97), 
made a complete revolution in the art of observing. While 
the credit of having vastly improved the astronomical in- 
struments perhaps should be divided equally between 
Tycho Brahe and the landgrave’s astronomer Biirgi, the 
former may claim the honour of having been the first to 
see the necessity of carrying on for a number of years an 
extensive and carefully-planned series of observations with 
yarious instruments, worked by himself and a staff. of 
assistants, In this respect his observatory (Uraniburgum) 
resembles our modern larger institutions more closely than 
do many observatories of much more recent date. The 
mighty impulse which Tycho Brahe gave to practical astro- 
nomy at last installed this science at the universities, among 
which those of Leyden and Copenhagen were the first to 
found observatories. We still find a large private observa- 
tory in the middle of the 17th century, that of Johannes 
Hevelius at Dantzic, but the foundation of the royal 
observatories at Paris and Greenwich and of numerous 
university observatories shows how rapidly the importance 
of observations had become recognized by governments and 
public bodies, and it is not until within the last hundred 
years that the development of various new branches of 
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astronomy has enabled private observers to compete with 
public institutions, 

The instruments employed in observatories have of 
course changed considerably during the last two hundred 
years. When the first royal observatories were founded, 
the principal instruments were the mural quadrant for 
measuring meridian zenith distances of stars, and the 
sextant for measuring distances of stars inter se, with a 
view of determining their difference of right ascension 
by a simple caleulation. These instruments were intro- 
duced by Tycho Brahe, but were subsequently much im- 
proved by the addition of telescopes and micrometers. 
When the law of gravitation was discovered it became 
necessary to test the correctness of the theoretical con- 
clusions drawn from it as to the motions within the solar 
system, and this necessarily added to the importance of 
observations, Ky degrees, as theory progressed, it made 
greater demands for the accuracy of observations, and 
accordingly the instruments had to be improved. The 
transit instrument superseded the sextant and offered the 
advantage of furnishing the difference of right ascension 
directly ; the clocks and chronometers were greatly im- 
proved ; and lastly astronomers began early in the 19th 
century to treat their instruments, not as faultless appara- 
tuses but as imperfect ones, whose errors of construction 
had to be detected, studied, and taken into account before 
the results of observations could be used to test the theory. 
This century has also witnessed the combination of the 
transit instrument and the mural quadrant or circle in 
one instrument,—the transit or meridian circle. 

While the necessity of following the sun, moon, and 
planets as regularly as possible increased the daily work of 
observatories, other branches of astronomy were opened 
and demanded other observations. Hitherto observations 
of the “fixed stars” had been supposed to be of little 
importance beyond fixing points of comparison for obser- 
vations of the movable bodies, But when many of the 
fixed stars were found to be endowed with “proper motion,” 
it became necessary to include them among the objects of 
constant attention, and in their turn the hitherto totally 
neglected telescopic stars had to be observed with precision, 
when they were required as comparison stars for comets or 
minor planets. Thus the field of work for meridian instru- 
ments became very considerably enlarged. 

In addition to this, the increase of optical power of tele- 
scopes revealed hitherto unknown objects—double stars 
and nebulee—and brought the study of the physical con- 
stitution of the heavenly bodies within the range of obser- 
vatory work. Researches connected with these matters 
were, however, for a number of years chiefly left to amateur 
observers, and it is only within the last fifty years that 
many public observatories have taken up this kind of 
work. The application of spectrum analysis, photo- 
graphy, photometry, &c., in astronomy has still more 
increased the number and variety of observations to be 
made, so that it has now become necessary for most 
observatories to devote themselves to one or two special 
fields of work. . 

It would be difficult to arrange the existing observatories 
into classes either according to the work pursued in them 
or their organization, as the work in many cases at different 
times has been directed to different objects, while the 
organization depends mostly on national and local circum- 
stances. As already alluded to above, one of the principal 
characteristics of the larger observatories of the present 
day is the distribution of the work among a number of 
assistants under the general superintendence of a director. 
This applies principally to the great observatories, where 
the sun, moon, planets, and a limited number of fixed stars 
are without interruption being observed, but even among 
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these institutions hardly two are conducted on the same 
principles. Thus in Greenwich the instruments and ob- 
servations are all treated according to strict rules laid 
down by the astronomer-royal, while in Washington or 
Pulkowa each astronomer has to a certain extent his choice 
as to the treatment of the iustrument and arrangement of 
the observations. The same is the case with the smaller 
institutions, in most of which these arrangements vary 
very much with change of personnel. 

The way in which the results of observations are pub- 
lished depends principally on the size of the institutions. 
The larger observatories issue their * Annals" or ** Observa- 
tions ” as separate periodically-published volumes, while the 
smaller ones chiefly depend on scientific journals to lay 
their results before the public, naturally less fully as to 
details. Among these journals the principal are :— Berliner 
Astronomisches Jahrbuch (for the years 1776 to 1829), 
Monatliche Correspondenz (edited by Von Zach, 28 vols., 
1800-13), Astronomische Nachrichten (founded 1821; 107 
vols. in 4to, still appearing with two vols. per annum), 
Memoirs of the Royal Astrononvical Society (47 vols. 4to, 
from 1822), and Monthly Notices of the Royal Astronomical 
Society (44 vols. 8vo, from 1827). 

Subjoined is a catalogue of public and private observa- 
tories now in activity or which have existed within the 
last hundred years. 


GREAT BRITAIN AND IRELAND. 


A. Publie Observatories. 


Greenwich, royal observatory, lat. + 51° 28' 38"4, Founded 
in 1675 for the promotion of astronomy and navigation. The 
observations have therefore from the first been principally intended 
to determine the positions of standard stars, the sun and planets, and 
above all to follow the motion of the moon with as little interruption 
as possible, both on and outside the meridian. Since 1873 spectro- 
scopic observations and a daily photographie record of sun-spots 
have been taken. The observatory is under the direction of the 
astronomer-royal ; and from the time of its first astronomer, Flam- 
steed, the institution has always maintained its place in the fore- 
most rank of observatories. Thus the observations of Bradley (ob. 
1762) form the foundation of modern stellar astronomy ; but it was 
especially during the directorship of Airy (1835-81) that the observa- 
tory rose to its present high state of efficiency. There are now a 
chief assistant, eight assistants, and a staff of computers employed. 
The principal instruments now in use are :—a meridian circle by 
Simms (and Ransomes and May as engineers), erected in 1850, having 
a circle of 6-fect diameter and a telescope of 8-inches aperture ; a 
large chronograph (1854) ; an altazimuth by Simms and Ransomes 
and May, for observations of the moon, erected in 1847, with 3- 
feet circles and 4-inch telescope; an equatorial refractor by the 
same makers (O.G. 12:8 inches, by Merz), mounted in the “English” 
manner with long polar axis, chiefly used for spectroscopic work ; 
ee su by Dallmeyer of 4-inches aperture, smaller 
equatorials, clocks, &e. The standard ‘‘motor clock" is the 
centre of a system of electrically-controlled clocks scattered over 
many provincial towns in the three kingdoms. The magnetical 
and meteorological department was founded in 1838 ; it contains a 
complete set of instruments giving continuous photographic records 
of magnetic declination, horizontal and vertical force, barometric 
pressure, dry and wet bulb thermometers, &c. The Observations 
are published with all details from 1750, beginning with 1836 in 
annual bulky 4to volumes ; special results—e.g., five Star Catalogues, 
Reductions of Lunar and Planctary Observations—are published in 
separate volumes. 

Oxford, Radcliffe Observatory, lat. + 51° 45'36”-0, long. 0h5m 26 W. 
Founded in 1771 by the Radcliffe trustees at the instance of Pro- 
fessor Hornsby. Observations were regularly made, but none were 
published until Manuel J. Johnson was appointed Radcliffe observer 
in 1839, when systematic observations were commenced with an 
8-fect transit instrument by Bird (1773) and a 6-feet mural circle 
by Jones (1836). Johnson was succeeded in 1860 by Rev. R. Main, 
who died in 1878, and was followed in 1879 by E. J. Stone. Helio- 
meter (74 inch) by Repsold (1849) ; meridian circle by Troughton 
and Simms, mounted in 1861, formerly belonging to Mr Carrington; 
self-recording meteorological instruments. The staff now consists 
of three assistants. 
(from 1840), two catalogues of respectively 6317 and 2386 stars, 
chiefly cireumpolar (1860 and 1870) have been published. 

Oxford, university observatory, lat. + 51? 45' 34^2,1ong. 0h 5m 08-4 W. 
Finished in 1875; is under the Savilian professor of astronomy ; 
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there are-two assistants. 12}-inch equatorial refractor by Grubb, 
and a 13-inch reflector made and presented by Mr De La Rue. 
The former is used for micrometer work (chiefly on clusters of stars) 
and photometric observations ; the latter for taking lunar photo- 
graphs, by means of which the director, Professor Pritchard, has 
investigated the libration of the moon, No. 1 of Astronomical 
Observations (8vo) was published in 1878. 

Cambridge, lat. + 52° 12’ 51°°6, long. 0h 0m 22:8 E, Founded 
by the university senate in 1820. Directors: G. D. Airy, 1828 to 
1835; J. Challis, to 1861; J. C. Adams. Chiefly devoted to meridian 
work,—up to 1870 with a 5-inch transit by Dollond and a mural 
circle by Jones; a new meridian circle by Simmis, of 8-inches 
aperture and 3-feet circles, was then erected, and is being used for 
determining the places of all the stars down to 9:0 mag. between 
+ 25° and + 30° decl. The **Northumberland equatorial” was 
mounted in the “English ” fashion in 1838; the object-glass by 
Cauchoix is of 114-inches aperture and 19-fcet focal length. The 
Observations from 1828 to 1865 are published in 21 4to volumes. 

Durham, lat. + 54° 46’ 6-2, long. 0h 6m 198-8 W. Founded in 
1841, principally by private subscription; is under the direction 
of the professor of mathematics and astronomy in the university. 
There is a small meridian circle by Simms, and an equatorial 
refractor by Fraunhofer of 64-inches aperture, with which minor 
planets, comets, and double stars have been observed. The results 
from the years 1846-52 have been published in 2 8vo volumes. 

Liverpool (Bidston near Birkenhead), lat. + 53° 24’ 4", long. 
Oh 12m 178-2 W. Founded in 1838 by the municipal council; 
transferred in 1856 to the Docks and Harbour Board ; moved to 
Birkenhead in 1867. Specially intended for testing the rates of 
chronometers under different temperatures. Transit instrument 
by Troughton and Simms, and an 8-inch equatorial by Merz. 

Kew (Richmond), lat. + 51° 28’ 6", long. 0h 1m 1551 W. The 
central meteorological observatory of the United Kingdom, with 
self-registering meteorological and magnetical instruments. Estab- 
lished in 1842 under the auspices of the British Association, after- 
wards transferred to the Royal Society. A photoheliograph was 
employed at Mr De La Rue’s expense to take daily sun-pictures 
from 1863 to 1872. 

Edinburgh, royal observatory, lat. + 55° 57’ 23⁄2, long. 
Oh 12m 438-0 W. Founded in 1811 by subscription ; the building 
on the Calton Hill erected in 1818. In 1834 the founders handed 
over the administration to the Government, and in 1846 the owner- 
ship was similarly transferred. Since 1834 the observatory has 
been under the direction of the astronomer-royal for Scotland, who 
is also professor of practical astronomy in the university ; there are 
two assistants. Professor T. Henderson (1833 to 1845) commenced 
extensive meridian observations of fixed stars, since continued by 
his successor, C. Piazzi Smyth. The mural circle of 6-feet diameter 
and 8-feet transit are now out of date. A reflector of 2-feet aperture 
by Grubb (silver on glass) was erected in 1872, but has never been 
quite finished nor come into use. Observations with deep-soil 
thermometers have been carried on since 1837, and delicate spectro- 
scopic investigations made by the present astronomer, partly abroad. 
Observations and results have been published in 14 4to volumes. 

Glasgow, lat. + 55° 52’ 42"°8, long. Oh 17m 108-6 W. Organ- 
ized in 1840 by subscription, aided by subsidies from the university 
and the state ; is ena the professor of astronomy. Meridian 
circle by Ertel with 42-inch circles, and telescope of 6-inches aper- 
ture; equatorial of 9-inches aperture. A catalogue of 6415 stars 
from meridian observations made since 1860 was published in 1883 
by the present director, R. Grant. The observatory was (1868-83) 
one of the seven first-class meteorological stations. 

Dublin, situated about 4 miles north-west of Dublin at Dunsink, 
lat. + 53° 23' 13":0, long. 0h 25m 21s W. Belongs to the univer- 
sity ; erected in 1785; is under the direction of the ‘‘ Andrews 
professor of astronomy and royal astronomer of Ireland." There 
is one assistant. In 1808 a reversible meridian circle by Ramsden 
and Berge of 8-feet diameter was put up, with which Brinkley 
observed assiduously till 1827, though of his results those relating 
to stellar parallax were affected by certain instrumental errors which 
rendered them of no value. Sir W. R. Hamilton (1827-65) devoted 
himself exclusively to mathematics. In 1868 was erected an 
equatorial refractor, object-glass of 113-inches aperture by Cauchoix 
(formerly belonging to and given by Sir J. South), which has been 
used by Briinnow and his successor R. S. Ball (since 1874) for 
researches on stellar parallax. A meridian circle by Pistor and 
Martins of 6°4-inches aperture was mounted in 1873 and a large 
chronograph in 1882 ; they are used for observing stars possessing 
special interest (red stars, stars with proper motion, &e.) Astro- 
nomical Observations and Researches made at Dunsink, parts 1-5, 
4to, 1870-84. 

Armagh, lat. + 54° 21’ 12⁄7, long. 0h 26m 358-5 W. Founded 
and endowed by Archbishop Robinson in 1791. Possessed very 
few instruments until the observatory was enlarged by Archbishop 
Lord John Beresford in 1827, when a mural circle and a transit by 
Jones were provided, with which T. R. Robinson (director from 
1823 to 1882) observed the stars contained in the catalogue of 5315 
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stars published in 1859. With the mural eirele, to which had 
been added a 7-inch telescope by T. Grubb (in 1862), about 3000 
stars have been observed since 1864, and these are now (1884) 
ready for press. There is also a 15-ineh refleetor. Armagh was 
(1868-83) one of the seven first-class meteorological observatories. 

Cork, observatory of Queen's College, lat. + 51° 53' 30^", long. 
0h 33m 588 W. Erected in 1878 at the expense of Mr Crawford 
of Cork ; 8-ineh refraetor, 4-inch siderostat and transit circle, by 
Grubb. Managed by the professor of natural philosophy. 


B. Private Observatories now existing. 


Mr J. G. Darclay's observatory, Leyton, Essex, lat. + 51^ 34' 84", 
long. 0h 0m 08-9 W. In activity sinee 1862 ; 10-inch refractor by 


Cooke; chiefly devoted to double stars ; small transit circle. Four 
parts of Observations have been published (4to, 1863-77). 
Mr A. A. Common’s observatory, Ealing, London, W. Silvered- 


glass reflector of 36-inches aperture (mirror by Calver, mounting 
by the owner), erected in 1879; chiefly used for celestial photo- 
graphy. Also 18-ineh silvered-glass reflector ereeted in 1876. 

Colonel Cooper's observatory, Markree Castle, Sligo, Ireland, lat. 
54° 10’ 31'-8, long. 0h 33m 48*4 W. Founded by the late E. J. 
Cooper, who in 1834 erected an equatorial refractor of 13:3-inches 
aperture (glass by Cauehoix) In addition to numerous other 
observations this instrument was from 1848 to 1856 used for 
determining the approximate places of 60,000 stars near the 
ecliptic (Markree Catalogue, 4 vols. 8vo, 1852-56). The obser- 
vatory was restored in 1874, and the refractor has since been 
used for double-star observations. There is also a transit circle 
by Ertel. 

Earl of Crawford's observatory, Dun Eeht, Aberdeenshire, lat. 
+ 57° 9' 36", long. 0b 9m 40s W. Founded in 1872; is one of 
the best.equipped observatories existing; has 15-inch equatorial 
refractor by Grubb, large chronograph (driven by same elock as 
the refractor), 12-ineh silvered reflector by Browning, two 6-ineh 
and several smaller refractors, meridian circle by Simms similar 
to the one at Cambridge, numerous speetroscopes and minor in- 
struments, also a large library, and a collection of physical instru- 
ments.  Cometary and speetroseopie observations and reduction 
of the observations made by the Venus expedition to Mauritius 
in 1874 have hitherto principally oecupied the staff. Three 4to 
volumes of Publications and very frequent Dun Echt Circulars, 
distributing news of discoveries (chiefly relating to comets), have 
been issued. 

Mr E. Crossley's observatory, Bermerside, Halifax, Yorkshire. 
Equatorial refractor by Cooke of 9:3-inches aperture, erected in 1871, 
chiefly used for observations of double stars. 

Dr W. Huggins’s observatory, Upper Tulse Hill, London, lat. 
+51° 26' 47", long. 0h 0m 2747 W. Founded in 1856; furnished 
with an 8-ineh refractor (glass by Clark, mounting by Cooke). In 
1870 was erected an equatorial mounting which could earry either 
a 15-inch refractor or a Cassegrain reflector of 18-inehes aperture, 
both made by Grubb for the Royal Society ; mounting improved in 
1882 to earry both instruments simultaneously. With these Dr 
Huggins has made his well-known spectroseopie observations and 
photos of stellar spectra, the solar corona, &c., the results 
Xing published from time to time in the Philosophical Trans- 
actions. 

Mr G. Knott's observatory, Cuckfield, Sussex (from 1860 to 1873 
at Wooderoft, lat. + 51^ 0' 41", long. 0b 0m 34s W., since then at 
Knowles Lodge, Cuekfield). 7:3-ineh refractor by Clark, used for 
observing double stars and variable stars. 

Mr R. S. Newall's observatory, Gateshead, Newcastle-on-Tyne. 
A refractor of 25-inches aperture by Cooke was mounted in 1870, 
but appears to have been little wed. 

Earl of Losse’s observatory, Birr Castle, King's county, Ireland, 
lat. + 53° 5' 47", long. 0h 31m 408-9 W. In 1839 the late earl made 
and mounted a reflector of 3-feet aperture (remounted as cquatorial 
in 1876), and in 1845 he completed the celebrated reflector of 6-feet 
aperture and 54-feet focal length. These instruments, particularly 
the latter, were used from 1848 to 1878 for observations of nebule, 
and revealed many new features in these bodies; results published 
in the Phil. Trans. for 1844, 1850, 1861, 1868, and colli; systema- 
tically in the Trans. Roy. Dubl. Soc., 1879-80. Experiments were 
made by the present earl to determine the amount of heat radiated 
from the moon (Phil. Trans., 1873). 

Rugby School (Temple Observatory) Founded in 1872 in memory 
of the bishop of Exeter ; with 8}-inch equatorial refractor by Clark, 
used for observations of double stars and of stellar speetra. 

Stonyhurst College observatory, Lancashire, lat. + 53? 50’ 40", 
loug. 0h 9m 528-7 W. An 8-ineh equatorial refractor by Troughton 
and Simms, mounted in 1867, used for spectroscopic and mierometric 
observations; a complete set of self-recording magnetic instruments. 
From 1868 to 1883 the observatory was one of the seven first-class 
meteorological stations. 

Colonel Tomline’s observatory, at Orwell Park, Ipswich, lat. 
+ 52*0' 33", long. 0h 4m 558°8 E. Founded in 1874; has a 10-inch 
refractor by Merz, used for observations of comets. 
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Owing to the limited space at our disposal we are obliged to pass 
over several smaller private observatories. 


C. Private Observatories now discontinued. 


Afr Bishoy's observatory, South Villa, Regent's Park, London, 
lat. + 51° 31’ 29:9, Jong. 0h 0m 375-1 W. In aetivity from 1836 to 
1861, then removed to Twickenham, and discontinued in 1874; 
has a 7-inch refraetor by Dollond, with which Mr Hind discovered 
ten minor planets and several comets, and constructed maps of 
Stars near the eeliptic. 

Mr R. C. Carringtou's observatory, Redhill, lat. + 51? 14' 25":3, 
long. 0h 0m 415:3 W. Established in 1854; has a 44-inch refractor, 
and transit eirele of 5-ineh aperture (now at Radcliffe Observa- 
tory. With the latter a eatalogue of the positions of 3735 stars 
within 9° of the pole, with the former regular observations of sun- 
spots, were made from 1853 to 1861. 

Rev. IV. R. Daiwcs's observatory, first at Ormskirk (1830-39), 
lat. + 53* 34’ 18", long. 0h 11m 365 W.; afterwards at Cranbrook, 
Kent (1844-50), lat. + 51° 6’ 31", long. 0h 2m 10*8 E, ; then at 
Wateringbury, near Maidstone, lat. + 51° 15' 12”, long. 0b 1m 398-8 E., 
till 1857 ; and finally at Hopefield, Haddenham, lat. + 51° 45' 54", 
long. 0h 3m 435-4 W., till Mr Dawes's death in 1868. Possessed at 
first only small instruments, then successively a 6-inch refractor by 
Merz, a 73-inch and an 8 -inch refractor by Clark, and an 8-inch 
refractor by Cooke, with all of which a great many measures of 
double stars were made, which were published in the Memoirs of 
the Royal Astronomieal Society. 

Mr De La Rue's observatory,Cranford, Middlesex, lat. + 51°28’ 5758, 
long. 0h 1™ 3785 W. Established in 1857; with 18-inch reflector, de- 
voted to solar and lunar photography. The Kew photoheliograph 
was employed here from 1858 to 1863 to take daily We oe» 
of the sun. The reflector was presented to the Oxford observatory 
in 1874. 

Mr Isaac Fletchers observatory, Tarnbank, Cumberland, lat. 
+ 54° 39' 13-7, long. 0h 13m 448°5 W. Established in 1847 ; in 
1859 a 94-inch refractor by Cooke was mounted aud used for 
observing double stars. 

Mr Groombridge’s observatory, Blackheath, lat. + 51° 28’ 2-7, 
long. 0h 0m 05-6 E, In 1806 Mr Groombridge obtained a new transit 
cirele of 4-feet diameter by Troughton, with whieh he up to 1816 
observed stars within 50° of the pole. The resulting catalogue of 
4243 stars was published in 1838. 

Sir William and Sir John Herschel's observatory at Slough near 
Windsor, lat. + 51° 30' 20", long. 0h 2m 24s W. William Herschel 
settled at Datehet in 1782, and at Slough in 1786, and erected 
several 20-feet reflectors (of 18-inches aperture) and in 1789 his 
40-feet reflector of 4-feet aperture. The latter was comparatively 
little used (two satellites of Saturn were discovered with it), while 
the former served to diseover about 2500 nebule and elusters, 800 
double stars, and two satellites of Uranus, as also to make the 
innumerable other observations whieh have made the name of 
Hersehel so celebrated. Sir J. Herschel used a 20-feet reflector at 
Slough from 1825 to 1833, and from 1834 to 1838 at the Cape of 
Good Hope, to examine the nebule and double stars of the whole 
of the visible heavens, discovering 2100 new nebule and 5500 new 
double stars. 

Rev. T. J. Hussey's observatory, Hayes, Kent, lat. + 51° 22' 38", 
long. 0h 0m 3*6 E. In activity from about 1825 for about twelve 
years; 64-ineh refractor by Fraunhofer, used for making one of 
the star maps published by the Berlin Academy, also small transit 
circle by Simms. 

Mr Lassell’s observatory, from about 1820 to 1861 at Starfield 
near Liverpool, lat. + 53? 25’ 28”, long. 0h 11m 38"-7 W.; contained 
reflectors of 9 and 24 inehes aperture; employed for observations of 
the satellites of Saturn, Uranus, and Neptune, and of nebule. The 
2-feet reflector was used at Malta in 1852-53, and a 4-feet reflector 
was mounted in 1861, also at Malta, and used till 1864 for observa- 
tions of satellites and nebule. The eighth satellite of Saturn, the 
two inner satellites of Uranus, and the satellite of Neptune were 
discovered at Starfield by Mr Lassell. 

Dr Lees observatory, Hartwell, Bucks, lat. + 51° 48’ 36", long. 
oh 3m 24s:3 W, In 1836 Dr Lee came into possession of Captain 
Smyth's 6-inch refractor, and mounted it at Hartwell House, where 
it continued to be occasionally employed for double-star observa- 
tions and other work up to abont 1864. = 

Captain Smyth’s observatory, Bedford, lat. + 52° 8’ 27^-6, long. 
oh jm 528-0 W. In 1830 Captain (afterwards Admiral) Smyth 
erected a 6-inch refractor by Tulley, and observed the double stars 
and nebule contained in his ** Bedford Catalogue ” (1844), forming 
vol. ii. of his Cycle of Celestial Objects. 

Sir James South’s observatory, from 1816 to 1824 at Blackman 
Street, Southwark, long. 0h 0m 218:8 W. Here South took transit 
observations of the sun, and he and J. Herschel measured double 
stars, in 1821-23. In 1826 South erected an observatory at Camp- 
den Hill, Kensington, lat. + 51° 30’ 12", long. 0h 0m 465-8 W., and 
procured a 12-inch object-glass from Cauchoix. As Troughton, 
however, failed to make a satisfactory mounting, the glass was 
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never used until after it had been presented to Dublin university 
in 1862. 

Lord Wrottesley’s observatory, from 1829 to 1841 at Blackheath, 
lat. + 51° 28’ 2", long. 0b 0m' 9s-7 E., where a catalogue of the 
right ascensions of 1318 stars was formed from observations with 
a transit instrument by Jones. In 1842 a new observatory was 
built at Wrottesley Hall, lat. + 52° 37' 2”°8, long. 0h 8m 53:6 W., 
where the transit and a 73-inch refractor by Dollond were mounted. 
Observations were here made of double stars, and for testing J. 
Herschel's method of finding the annual parallax of stars. 


FRANCE. 

Paris, national observatory, lat. + 48° 50' 118, long. 0h 9m 205-9 E. 
Founded in 1667, when the construetion of a large and monu- 
mental building was commenced by the architect Perrault. J. D. 
Cassini's observations made the institntion for some time the most 
celebrated observatory existing, but later the activity declined, 
although several eminent men, as Bouvard and Arago, have held 
the post of director. Sinee 1854, when Leverrier assumed the 
directorship, the observations have been condueted with more regu- 
larity, and, together with a number of most important theoretical 
works, published in the Annals (85 volumes of Observations, 16 of 
Memoirs). The observations are now ehiefly taken in order to re- 
determine the positions of Lalande's 50,000 stars. The principal 
instruments now in use are:—a meridian eirele by Seeretan and 
Eichens, with an object-glass of 9°5-inches aperture and 12-feet 
focal length, another by Eichens (given by M. Bischoffsheim) of 
7'5-inches aperture and 7-feet focal length, a 15-inch equatorial 
refractor by Lerebours and Brünner, a 12-inch equatorial refractor 
by Secretan and Eichens, two refractors of 9°5-inches aperture, &c. 
A refractor of 29-inches aperture by Martin is being mounted. A 
silvered glass reflector of 4-feet aperture was mounted in 1875, but 
has never been used. The meteorological bureau was after Leverrier's 
death (1877) separated from the observatory. 

In addition to this national observatory there were during the 
latter half of last century several minor observatories in Paris, 
which only lasted for some years. Among these were the observa- 
tory at Collége Mazarin, lat. + 48° 51' 29", where Lacaille observed 
from 1746 to 1750, and from 1754 to 1762, and the observatory at 
the Ecole Militaire, lat. + 48? 51' 5", built in 1768 and furnished 
with an 8-feet mural quadrant by Bird, with which D'Agelet 
observed telescopic stars (1782-85), and which was afterwards (1789- 
1801), under Lalande's direction, employed for observing more than 
50,000 stars, published in the Histoire Céleste (1801). 

Meudon, close to Paris. Founded in 1875 ; devoted to pho 
astronomy, and especially to celestial photography, under the dirce- 
tion of J. Janssen. 

Montsouris, situated in the Montsouris Park, south of Paris, lat. 
+ 48° 49' 18”, long. 0h 9m 2057 E. Founded in 1875 for the train- 
ing of naval officers. 

Lyons, old observatory in lat. 45? 45' 46", long. 0h 19m 18s E., at 
the Jesuit college. A new observatory was erected in 1877 at St 
Génis-Laval, at some distance from the city. Transit circle by 
Eichens (2-feet circles, 6-inch O.G.), 6-inch refractor by Briinner. 

Marseilles, lat. 48° 18' 19"1, long. 0h 21m 34s:8 E. Originally 
belonging to the Jesuits, taken over by the ministry of the navy in 
1749. It was here that Pons made his numerous discoveries of 
eomets. A new building was erected in 1869; 94-ineh equatorial 
refractor, reflector of 32-inches aperture and 16-feet focal length. 
The present direetor, Stephan, has discovered aud micrometrically 
measured several hundred very faint nebule. 

Toulouse, lat. 43? 36’ 47-0, long. Ob 5m 51*:0 E. Erected in 
1840 (Darquier had observed at the Lyceum towards the end of 
last century) ; restored a few years ago, when an equatorial refractor 
by Briinner was procured. 

Nice, founded and endowed by M. Bischoffsheim for the Bureau 
de Longitude (1880), situated at Mont Gros, north-east of Nice. 
Is being furnished with first-class instruments, among which are 
a refraetor of 30-inches aperture by Henry Brothers (mounting by 
Eichens), a meridian circle by Briinner of 8-inches aperture, and 
large spectroscopes, &c. 

GERMANY. 

Altona, lat. + 53° 32’ 45-3, long. 0h 39m 468-1 E. Founded in 
1823 by the Danish Government to assist in the geodetic operations 
in Holstein. A meridian circle by Reichenbach (of 4-inches aper- 
ture and 3-feet circle) and several theodolites were proeured, to 
which, in 1858, was added a 44-inch equatorial by Repsold. The 
observatory is best known by the fact that the <Astronomische 
Nachrichten, the pue astronomical journal, was published here 
from 1821 (by Schumacher up to 1850, by Peters from 1854). The 
observatory was moved to Kiel in 1872. 

Berlin, royal observatory, lat. + 52? 30' 167, long. 0h 53m 345-9 E. 
Was erected in 1705 as part of the building of the Academy of 
Sciences (lat. + 52° 31' 12":5, long. 0h 53m 35s E.), a very unsuit- 
able locality. After the death of Bode in 1826, who had founded 
the Astronomisehes Jahrbuch (from 1776), a new observatory was 
built in the southern part of tlie city under the direction of Encke, 
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finished in 1835. With the observatory is now connected a com- 
puting office, where the Jahrbuch is edited. The instruments now 
in use are :—an equatorial refractor by Utzschneider and Fraun- 
hofer, of 9-inches aperture and 14-feet focal length (with which 
Neptune was found in 1846 in the place indieated by Leverrier ; 
used at present for observations of minor plauets), a meridian circle 
by Pistor and Martins of 4-inches aperture (lately used by Auwers 
to observe stars between + 15° and + 25° decl.), another by the same 
makers of 7-inehes aperture, now used to observe stars between 
+25° and 4-30? deel. 

Bonn, university observatory, lat. + 50° 43’ 45”°0, long. 
0h 28m 238-3 E. Finished in 1845 (a temporary observatory had 
been used by Argelander from 1841 to observe stars from + 45° to 
+ 80° deel.) ; meridian cirele by Pistor of 43-inches aperture, helio- 
meter by Merz of 6-inches aperture. The former was used by 
Argelander for observing stars between —15° and —31* decl., and 
afterwards for determining 33,000 places of stars in the northern 
heavens. The observatory is chiefly known by the zone observa- 
tions, made from 1852 to 1859 with a small eomoet-seeker, on which 
Argelander's great atlas of 324,198 stars between the North Pole 
and —2? decl. is founded; many other investigations on proper 
motions, variable stars, &c., were also made by Argelander. The 
zone work is now being continned with a 6-inch refractor from 
—2° to —81? decl by the present director, Schonfeld, who had 
already, with Kriiger, assisted Argelander in the northern zones. 
With the meridian eircle stars between +40° and +50° deel. are 
now being observed. A new meridian cirele of 6-inches aperture 
by Repsold has recently been mounted. Seven 4to volumes of 
Observations have been published. 

Bothkamp, Herr von Bülow's observatory, lat. 54° 12’ 9"-6, long. 
Oh 40m 308°8 E. Situated a few miles from Kiel, founded in 1870, 
the prineipal instrument being an equatorial refractor of 11-inches 
aperture by Schröder, with spectroscopic and photographic appli- 
anees, with whieh Dr Vogel obtained valuable results from 1871-74, 
published in three 4to parts of Beobachtungen, The observations 
have only quite recently been recommenced. 

Bremen. In the third story of his house in Sandstrasse, Olbers 
(died 1840) had his observatory, lat. 53° 4’ 38", long. 0h 35m 105 E. ; 
though the principal instrument was only a 39-inch refractor by 
Dollond, many eomets and the planets Pallas and Vesta were dis- 
eovered and observed here. 

Breslau, lat. + 51° 6’ 56-1, long. 1h 8m 98-1 E. Ina small and 
unsuitable locality, where a few small instruments are placed. 

Dresden, Baron von Engelhardt's observatory, lat. + 51^ 2’ 16":8, 
long. 0h 54m 54*8 E. A 12-inch equatorial refractor by Grubb 
(mounted 1880), used for observations of comets and double stars. 

üsseldorf (Bilk, originally a suburb, now part of the city), 
lat. + 51° 12’ 25", long. 0h 27m 5s-5 E. Founded and endowed by 
Professor Denzenberg (died 1816); best known by the discovery of 
twenty-one minor planets by R. Luther; the principal instrument 
is a 44-inch refractor. 

Gotha. In 1791 an observatory was founded by Duke Ernest IT. 
at Seeberg, lat. + 50° 56’ 5”°2, long. 0h 42m 558:8 E., on a hill a few 
miles from Gotha, the ehief instrument being a large transit instru- 
ment by Ramsden. Through the labours, principally theoretical, 
of the successive directors, Zach, Lindenau, Encke, and Hansen, 
the institution ranked with the first observatories, bnt the distance 
from Gotha and the deeay of the buildings made it necessary to 
build a new observatory at Gotha in 1857, lat. + 50° 56’ 37":5, 
long. 0h 42m 505-5 E. This observatory received the instruments 
from Seeberg, ineluding a small transit circle by Ertel (made in 
1824), also a new equatorial by Repsold of 43-inches aperture. 

Göttingen, university observatory, lat. -+ 51° 31’ 47-9, long. 
Qh 39m 465-5 E. An observatory had existed here during the 18th 
century, where Tobias Mayer worked. In 1811 a new POE 
was eonstrueted. Besides his mathematieal works, Gauss foun 
time to engage in important geodetic and magnetic observations. 
In 1867-69 a catalogue of stars between the equator and — 2° decl. 
was made by Copeland and Dórgen. The principal instruments 
are a meridian eirele by Repsold (43-inehes aperture), another by 
Reichenbach (4}-inches), several refractors from 3 to 5 inches aper- 
ture, &e. 

Hamburg, lat. + 58° 33’ 70, long. 0h 39m 538-7 E. Built in 
the year 1825. With a meridian circle of 4-inches aperture by 
Repsold, C. Riimker observed the places of 12,000 stars. An equa- 
torial refraetor of 10-inches aperture was mounted in 1868, used 
for observations of star-clusters, comets, and minor planets. 

Kiel, royal observatory, lat. + 54° 20’ 29:7, long. 0h 40m 355:8 E. 
Contains the instruments removed from Altona in 1872, also an 
8-ineh refractor by Steinheil. The office of the Astronomische 
Nachriehten has been here since 1872. 

Königsberg, university observatory, lat. + 54° 42’ 50"-6, long. 
15 21m 588-9 E. Built 1813; Bessel was the director till his death 
in 1846, and nearly all his eelebrated investigations were carried 
out here, ¢.g., ohservations of fundamental stars, zone observations 
of stars from — -5° to +45° decl., researches on refraction, helio- 
metric observations, by which the annual parallax of the star 61 
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Cygni was first determined, &c., published in the first 21 volumes 
of the Beobachtungen auf der k. Sternwarte zu Königsberg. The 
instruments are a meridian circle by Reichenbach and Ertel, of 
4-inches aperture (mounted 1819), another of the same dimensions 
by Repsold (1841), a 6-inch heliometer by Utzsehneider (1829), &c. 

Leipsie, university observatory lat. + 51° 20’ 20°°5, long. 
Oh 49m 308-2 E. Erected 1787-90 on the ** Pleissenburg" ; possessed 
only small instruments, the largest being a 44-inch refractor by 
Fraunhofer (1830) with which from 1848 D'Arrest observed minor 
planets, comets, and nebule. In 1861 a new observatory was 
erected under the direction of Bruhns, lat. + 51° 20’ 67:3, long. 
Qh 49m 345-0 E., with a refractor of 81-inches aperture by Steinheil 
and a meridian circle by Pistor and Martins of 6:3-inches aperture 
mounted. The former is used for observing double stars, nebule, 
and comets, the latter for observing stars between +5° and +15° 
decl. In 1881 Dr Engelmann mounted an 8-inch equatorial re- 
fraetor by Clark and Repsold in a small private observatory close 
to the university observatory. 

Lilienthal, near Bremen, lat. + 58° 8' 25", long. 0h 36m 1s E. 
J. H. Schroter’s private observatory ; from 1779 to 1813. Con- 
tained a number of reflectors by Hersehel and Schrader, the largest 
being of 27-feet focal length and 20-inches aperture (movable round 
ihe eye-piece), used for physical observations, chiefly of planets. 
Destroyed during the war in 1813; the instruments (which had 
been bought by the Government in 1800) were, for the greater part, 
sent to the Gottingen observatory. 

Mannheim, lat. + 49° 29’ 109, long. 0h 33m 508-5 E. Built in 
1772; except C. Mayer’s observations of distant companions to 
bright stars, very few observations were published until the observa- 
tory was restored in 1860, when a 6-inch refractor by Steinheil was 
procured, with which Schénfeld determined the positions of 500 
nebule. In 1879 the observatory was moved to Karlsruhe. 

Munich, at Bogenhausen, royal observatory, lat. + 48° 8’ 457°5, 
long. 0h 46m 268-1 E. Founded in 1809; a meridian circle by 
Reichenbach was mounted in 1824, an 11-inch equatorial refractor 
by Fraunhofer in 1835. The former was used from 1840 for zone 
observations (about 80,000) of telescopic stars, the resulting 34,000 
places of which were published in six catalogues; the latter was 
for some years used by Lamont for observing satellites and nebule. 
Afterwards Lamont chiefly devoted his attention to terrestrial 
magnetism. 

Potsdam, lat. + 52° 22’ 56", long. 0h 52m 17s E. “ Astrophysical 
observatory,” founded in 1874, devoted to spectroscopic, photo- 
graphic, and other physical observations. An equatorial refractor 
by Schroder of 114-inches aperture, another by Grubb of 8-inches 
aperture, spectroscopes, photometers, &c. Results are published in 
4to volumes. 

Spires, observatory of the lyceum, lat. + 49° 18’ 56”, long. 
0h 33m 458°5 E., established in 1827. With a meridian circle by 
Ertel, Schwerd observed in 1827-29 the positions of circeumpolar 
stars. Discontinued many years ago. 

Strasburg, university observatory, lat. + 48° 34' 59" 7, long. 
Qh31m 48:7 E. Finished in 1881 (observations made in a temporary 
observatory from 1872); an 18-inch equatorial refractor by Merz ; 
altazimuth of 54-inches aperture, onan circle of 64-inches aper- 
ture, and a 64-inch orbit sweeper, all by Repsold. 

Withelmshafen (Prussia), naval observatory, lat. + 53? 31' 527°2, 
long. 04 32m 355-2 E. ; situated on the Jahde to the north of Olden- 
burg. Founded in 1874; meridian circle by Repsold of 44-inches 
aperture, and meteorological, magnetical, and tide-registering 
instruments, 


AUSTRIA-HUNGARY. 


Vienna, imperial and royal observatory, lat. + 48° 12’ 355, long. 
1h 5m 3157 E. On the university building an observatory was 
founded in 1756. Owing to the unsuitable locality and the want 
of instruments, very few observations of value were taken until the 
observatory was rebuilt in 1826, when some better instruments 
were procured, especially a meridian circle of 4-inches aperture, 
and a 6-inch refractor by Fraunhofer (mounted in 1832), used for 
observations of planets and comets. The Annalen commenced to 
appear in 1821; besides observations.made at Vienna, they have 
contained Piazzi’s original observations and Oeltzen's catalogue of 
stars between + 45° and + 80° deel. from Argelander’s observa- 
tions. From 1874 to 1879 a large and magnificent building (with 
four domes, the central one being 45 feet in diameter) was erected 
at Währing, north-west of the city, lat. + 48° 18’ 55", long. 
1h 5m 218-5 E. In addition to the old instruments, two equatorial 
refractors were ereeted, one by Clark of 11-inches aperture, another 
by Grubb of 27-inches aperture (mounted 1882). 

Vienna (Josephstadt), private observatory of Th. von Oppolzer, 
lat. + 48° 12’ 53"8, long. 1h 5m 253-3 E. Established in 1865; 
5-inzh refractor by Merz, 4-inch meridian cirele. 

Prague, university observatory, lat. + 50° 5’ 18^8, long. 
0h 57m 418-4 E. Founded in 1751 at the Collegium Clementinum, 
ona high tower. Very few astronomical observations have been 
taken here; at present only magnetic and meteorologics| work is 
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attended to, asa 6-inch refractor by Steinheil and a 4-inch meridian 
circle cannot be mounted for want of a proper locality. 

Senftenberg (in the east of Bohemia), lat. + 50° 5' 55", long. 
]h 5m 515 E. Baron von Senftenberg's observatory ; established 
in 1844. Observations of comets and planets made with small 
instruments till the owner's death (1858). 

Olmiitz, lat. + 49° 35' 40", long. 1h 9m 05 E. Herr von Unkrechts- 
berg's observatory ; 5-inch refractor by Merz. Julius Schmidt 
observed planets and comets from 1852 to 1858. 

Kremsmünster (Upper Austria) lat. + 48° 3' 23"8, long. 
0h 56" 328-2 E, Founded in 1748 at the gymnasium of the Bene- 
dietines. 3-inch meridian cirele (mounted in 1827), used for observ- 
ing minor planets; 54-inch refractor (mounted in 1856), used for 
comets and minor planets. 

Pola (sea-coast, Austria), naval observatory, lat. + 44? 51’ 49", 
long. 0h 55m 2385 E. Founded in 1871; meridian circle of 
6-inches aperture by Simms, 6-inch refractor by Steiuheil, mag- 
netic and meteorological instruments. Twenty-eight minor planets 
were discovered here from 1874 to 1880 by J. Palisa. 

Cracow, university observatory, lat. + 50° 3' 50"0, long. 
1h 19m 5151 E.  Possesses only small instruments. 

Budapest (Ofen), royal observatory. Founded 1777 ; a new build- 
ing was erected in 1813, and new instruments (a 6-inch refractor 
by Fraunhofer and a meridian circle by Reichenbach) provided, 
with which comets and planets were observed. Nothing has been 
heard of this observatory for the last fifty years. 

O'Gyalla (near Komorn, Hungary), lat. 3-47? 52’ 43"4, long. 
1h12m 455-6 E. Nicolas de Konkoly's observatory. Established 
in 1871, rebuilt and enlarged in 1876, devoted to spectroscopy and 
physical astronomy generally ; there is a large workshop attached. 
A 10-ineh md glass reflector by Drowning was in use up to 
1881, when it was disposed of and a 10-inch equatorial refractor 
(O.G. by Merz) mounted in its place; also a 6-inch refractor by 
Merz, aud many speetroscopes and minor instruments. Results are 
published in 4to volumes. 

Kalocza (south of Budapest), lat. + 46° 31’, long. 1h 15m + E. 
Observatory of the Jesuit college, founded in 1878 by Cardinal 
Haynald ; 7-inch refraetor by Merz. 

Herény (Vas, Hungary), lat. + 47° 16' 37", long. 1h 6m 248-7 E. 
E. and A. von Gothard’s observatory. Founded in 1881 ; 10-inch 
reflector by Browning. 

SWITZERLAND. 


Zurich, lat. + 47° 22’ 40"-0, long. 0h 34m 19s-6 E. An observa- 
tory existed since 1759 ; handed over to the Polytechnic School in 
1855 ; new building erected in 1863. A 6-inch refractor by Merz 
and Kern, two transit instruments, &c. Sun-spots are regularly 
observed, but the institution is chiefly devoted to educational 
purposes. 

ANeuehátel, lat. + 46? 59' 51”°0, long. 0h 27™ 508-2 E. Erected 
in 1858; meridian circle of 4]-inches aperture by Ertel. 

Geneva, lat. + 46° 11' 588, long. 0h 24m 365:8 E. Founded in 
1773; a new building erected in 1830. The observatory has been 
the centre of the important geodetic operations carried on in Switzer- 
land since 1861. A 10-inch refractor (O.G. by Merz) was presented 
by the director Plantamour in 1880. 


SPAIN AND PORTUGAL. 


Madrid, royal observatory, lat. + 40?24'29" 7, long. 0h14m 455-4 W. 
Observations are made of comets, sun-spots, &c., with an equatorial 
by Merz. . M " 

Cadiz, naval observatory, at San Fernando, lat. + 36° 27' 4155, 
long. 0h 24m 495-6 W. Founded in 1797. A 

Lisbon, royal observatory, lat. 4- 38? 42’ 31”8, long. 0h 36m 445-7 W. 
A large refractor was mounted in 1863. 

Coimbra, university observatory, lat. + 40° 12’ 25"8, long. 
0h 33m 3455 W. Founded 1792. An astronomical ephemeris has 
been published from 1804. 


ITALY. 


Turin, university observatory, lat. + 45^ 4' 6", long. 0h 30m 48574 E. 
Founded in 1790 by the Academy of Science ; rebuilt in 1820 on a 
tower of the Palazzo Madama, where a meridian circle by Reichen- 
bach of 4-inches aperture was mounted; handed over to the uni- 
versity in 1865. A 

Milan, originally observatory of Brera College, now roya 
observatory of Brera, lat. + 45° 27’ 59⁄2, long. oh 36m 4651 E. 
Founded in 1763. The publication of an annual ephemeris from 
1775 to 1875 and important theoretical works absorbed most of the 
time of the directors Oriani and Carlini, and the instruments were 
rather insufficient. In 1875 an 8-inch refractor by Merz was 
mounted, with which Schiaparelli has made valuable observations 
of Mars. An 18-inch refractor has been ordered from Merz. 

Padua, university observatory, lat. + 45° 24’ 2⁄5, long. 
oh 47m 998-0 E. Founded in 1761. In 1837 a meridian circle by 
Starke of 4-inches aperture was mounted, with which stars from 
Bessel’s zones were re-observed ; the results were published in five 


XVII — o^ 


714 


catalogues. A 44-inch refractor by Merz and Starke (1858) has 
served to observe comets, spectra of solar prominences, &c. 

Gallarate, near Lago Maggiore, from 1860 to 1879, Baron Dem- 
bowsxi’s observatory. From 1852 to 1859 Baron Dembowski had 
observed double stars at Naples with a 5-inch dialyte by Plossl, 
and a small transit circle by Starke. From 1860 he used a 7-inch 
refractor by Merz. 

Modena, university observatory, lat. + 44° 38’ 527-8, long. 
0h 43m 428-8 E. Founded in 1819. There is a meridian circle by 
Reichenbach, but very little astronomieal work has been done. 

Bologna, university observatory, lat. + 44° 29' 477-0, long. 
Oh 45m 248-5 E. Founded in 1724 on a tower of the university 
building. Ephemerides were published from 1715 to 1836, but 
observations have only been made occasionally. A 34-inch meri- 
dian circle was mounted in 1846. 

Florence, In 1774 a museum of science and natural history 
was established, part of which was used as an observatory, lat. 
+ 43° 46’ 4^1, long. OF 45m 1*5 E. Very few observations were 
made; only Donati's discoveries of six comets and his early observa- 
tions of star-spectra deserve to be noticed. A new observatory 
was finished in 1872 at Arcetri, but is very badly built, so that 
two fine refractors by Amici of 11- and 9j-inches aperture (the 
mountings unfinished) can only find limited application. 

Rome, observatory of the Roman College, lat. + 41° 53’ 53”°7, 
long. 0h 49m 548-7 E. Established in 1787. Little was done until 
De Vico became director in 1838, when numerous observations of 
satellites, comets, &e., were commenced with a 64-inch refractor by 
Cauchoix. In 1853 a new observatory was erected on the unfinished 
piles of the church of St Ignatius, and furnished with a 9-inch 
refractor by Merz, a meridian circle by Ertel of 34-inches aperture 
(in use from 1842), a 3-inch refractor for observing sun-spots, &e. 
With these instruments, to whieh were later added powertul spec- 
troscopes, Seechi has made a great many observations, chiefly 
relating to spectrum analysis and physical astronomy. 

Rome, observatory of the Capitol, lat. + 41° 53’ 33':6. Estab- 
lished in 1848; belongs to the university ; small transit circle and 
a 4}-inch refractor by Merz. The latter is used by Respighi for 
observations of solar prominences. 

Naples, royal observatory, situated at Capo di Monte, lat. 
+ 40^ 51' 45"*4, long. 0h 57m 08-9 E. Erected in 1812-19 (an observ- 
atory commenced in 1790 at the Royal Museum had been left un- 
finished) ; furnished with a number of instruments, among which 
a 4-inch meridian circle and two repeating cireles by Reichenbach, 
a 63-ineh equatorial by Reichenbach and Fraunhofer, &c. Very 
little was done until De Gasparis entered the observatory, where he 
has discovered nine minor planets and made other observations, 
partly with a 6-inch Merz refractor. 

Palermo, royal observatory, lat. + 38° 6’ 44”, long. 0h 53m 258-0 E. 
Erected in 1790 on a tower of the royal palace. The principal in- 
struments were a reversible vertical circle by Ramsden of 5-feet dia- 
meter, with a 3-inch telescope, and a transit instrument of 3-inches 
aperture. With these Piazzi observed the stars contained in his 
celebrated Catalogue of 7641 Stars (1814); this work led him to 
the discovery of the first minor planet, Ceres, on Ist January 1801. 
The activity was revived in 1857, when a meridian circle by Pistor 
and Martins of 5-inches aperture was mounted and a 93-inch re- 
fractor ordered from Merz. The latter has been nsed by Tacchini 
for spectroscopie work, chiefly on the sun. 

Etna. In 1879-80 an observatory was built at the “Casa degl’ 
Inglesi," 9650 fect above the sea. During the summer months a 
12-inch object-glass by Merz is to be used here for solar observa- 
tions, while there is to be a duplicate mounting for it at Catania 
for use during the winter. 


GREECE. 

Aihens, lat. + 37^ 58’ 20", long. 12 34m 558-7 E. Commenced 
in 1845 ; founded by Baron Sina. There isa refractor of 64-inches 
aperture, which has been used by Julius Schmidt (died 1884) for 
observations of the physical appearance of the moon, planets, and 
comets. 

RUSSIA. 

St Petersburg, observatory of the Academy of Sciences, lat. 
+ 59° 56’ 29-7, long. 2h 1m 1385 E, Fonnded in 1725, restored 
in 1803 ; meridian circle by Ertel and other instruments. A small 
university observatory was founded in 1880. 

Pulkowa, Nicholas Central Observatory, lat. + 59° 46’ 18/7, 
long. 2h 1m 188-7 E. Finished in 1839. ‘Was under the direction 
of F. G. W. Struve till 1861, since then of his son O. Struve ; the 
staff consists now of the director, four astronomers, four assistants, 
iwo computers, and a secretary. "The principal instruments are:—a 
transit instrument by Ertel of 6-inches aperture and 84-feet focal 
length ; a vertical circle by Ertel of 6-inches aperture and 63-feet 
focal length (the cirele of 34-feet diameter has been redivided by 
Repsold),—these two instruments have been used for determining 
standard places of stars for the epochs 1845 and 1865 ; a meridian 
circle by Repsold (6-inches aperture, 4-fect circles), used since 1841 
to observe all stars north of — 15? decl. down to the 6th mag., and 
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all others observed by Bradley ; a prime vertical transit by Rep- 
sold with 63-inches aperture, nsed for determining the constant of 
aberration ; a 74-inch heliometer by Merz, which has been very 
little used ; an equatorial refractor by Merz of 22-feet focal length 
and 14°9-inches aperture (remounted by Repsold in 1880), which 
has been used incessantly by O. Struve since 1841 to observe double 
stars. A 30-inch refractor is now in process of construction, the 
object-glass being made by Clark, the mounting by Repsold. In 
addition to numeroug memoirs and papers by the varions astro- 
nomers, published by the Academy of St Petersburg, the Pulkowa 
Observations are published in large 4to volumes (10 vols. published 
up to 1883). 

Abo (Finland), university observatory, lat. + 60° 26’ 56”°8, long. 
1h 29m 8s:3 E. Founded in 1819. With the meridian circle by 
Reichenbach of 4-inches aperture, Argelander observed the 560 
stars (chiefly stars with proper motion) contained in the Abo 
catalogue. In consequence of a great fire in 1827 the university 
and observatory were moved to Helsingfors. 

Helsingfors (Finland), university observatory, lat. + 60° 9' 43:3, 
long. 15 39m 498-2 E, rected in 1832-35 ; furnished with a 63-inch 
refractor and the instruments from Abo, including a transit instru- 
ment by Fraunhofer of 53-inches aperture. With the last-named 
instrument, furnished with a divided are, Kriiger has observed the 
stars between + 55° and + 65° decl. 

Dorpat, university observatory, lat. + 58° 22’ 47”-1, long. 
1h 46m 53s:6 E. Founded in 1808; from 1814 under the direc- 
tion of F. G. W. Struve. With a meridian circle by Reichenbach 
observations were made from 1822 to 1843 of 2874 stars, chiefly 
double stars (Struve's Positiones medie, 1852), while the 91-inch 
refractor by Fraunhofer was used from 1824 to 1837 for measuring 
double stars (Mensura micronwtrice, 1837, also Catalogus novus stel- 
larum duplicium, 1827). Dorpat was also the centre of important 
geodetic works. Midler, who succeeded Struve in 1840, continued 
the observations of double stars. The meridian circle has been used 
since 1870 for observations of stars between + 70° and + 75? decl. 

Vilna, lat. + 54° 41' 0", long. 1h 41: 118-9 E. Founded in 1753. 
From time to time observations of planets have been made with a 
6-inch refractor (Merz, 1845) and minor instruments. Of late years 
the observatory has been devoted to astronomical physics ; a photo- 
heliograph was in operation from 1869 to 1876. 

Warsaw, university observatory, lat. + 52° 13’ 5”7, long. 
1h 24m 78-4 E. Erected in 1820-24 ; meridian circle by Reichenbach, 
6-inch refractor by Merz. 

Plonsk (Poland), Dr Jedrzejewicz’s observatory, lat. + 52° 373878, 
long. 1h 22m 4s E, Established in 1875; a 63-inch refractor by 
Steinheil is being used for observations of double stars. 

Moscow, university observatory, lat. + 55° 45’ 19'"8, long. 
2h 30m 175-0 E, An observatory was built in 1825-32; the present 
building was erected about 1850. There is a 10°7-inch refractor by 
Merz (used for observations of planets and comets and spectroscopic 
observations of the sun), a meridian circle by Repsold of 5:3-inches 
aperture, &c. The Annals, published since 1874, contain many 
researches on the nature of comets by the director, Bredichin. 

Kasan, university observatory, lat. + 55° 47’ 24"2, long. 
3h 16m 285-9 E. Founded in 1814, restored in 1842; 10-inch re- 
fractor by Merz, meridian circle by Repsold. 

Kharkoff, lat. + 50° 0' 10"-2, long. 2h 24m 548-7 E. 

Kief, university observatory, lat. + 50^ 27' 11":1, long. 2h 2m 08-6 E. 
Ereeted in the years 1840-15; has a 9-inch refractor, a meridian 
cirele, and smaller instruments, 

Odessa, university observatory, lat. + 46? 28’ 36”:2, long. 
2h 3m 25-4 E, Recently established ; 5-inch refractor by Steinheil. 

Nikolaieff, naval observatory, lat. + 46° 58’ 20^6, long. 
2h 7m 5481 E. Erected in 1824; meridian circle by Ertel with 
4-inches aperture, 94-inch refractor by Repsold. 

Tiflis, Founded in 1863 to assist the geodetic operations in the 
Caucasian provinces, 


SWEDEN, Norway, AND DENMARK. 


Stockholm, lat. + 59° 20’ 33":2, long. 1^ 12m 148-0 E., is under 
the Academy of Sciences, Founded in 1750; is best known by 
Wargentin’s observations of Jupiter’s satellites, carried on for many 
years. Meridian circle by Ertel of 44-inches aperture, 7 -inch equa- 
torial refractor by Repsold ; the latter is now being employed by 
Gyldén for researches on the annual parallax of bright stars. 

Upsala, university observatory, lat. + 59° 51’ 31’°5, long. 
1h 10m 308°6 E. Founded in 1730, but very little was done until 
the observatory acquired a 9-inch refractor by Steinheil, which has 
been nsed by the present director, Schultz, for micrometric observa- 
tions of 500 nebule. 

Lund, university observatory, lat. + 55° 41’ 52”0, long. 
Oh 52m 458-0 E. Built in 1866 (an observatory had existed since 
about 1760, but only with very small instruments) ; 93-inch equa- 
torial refractor, object-glass by Merz, used for observations of double 
stars and minor planets ; meridian circle by Repsold of 64-inches 
aperture, used for observing stars between + 35? and + 40° decl. 

Christiania, university observatory, lat. + 59° 54’ 48”°7, long. 
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Qh 42m 53956 E. Erected in 1831; meridian circle by Ertel of 
4-inches aperture, now used to observe stars between + 65° and 
+ 70? decl.; a 44-inch equatorial by Repsold, and a 7-inch re- 
fractor by Merz; magnetical instruments (which were extensively 
used by the first direetor, Hansteen). 

Copenhagen, university observatory, lat. 55° 40’ 53'-0, long. 
0b 50m 195-8 E. Founded in 1641 on the top of a high tower ; the 
locality was so very unsuitable that Romer (the inventor of the 
transit instrument and modern equatorial, died 1710) established 
his own observatory at Vridlósemagle, at some distance from the 
city. The observatory on the tower was burned in 1728, restored in 
1741 and 1780. <A new observatory was erected in 1861, lat. 
+55° 41' 13'*6, long. 0h 50m 198-2 E. It is furnished with an equa- 
torial refractor by Merz of 11- inches aperture, with which D'Arrest 
inade observations of 1900 nebulæ ; a meridian cirele by Pistor and 
Martins of 44-inches aperture, with which Sehjellerup observed 
10,000 stars between 4-15? and —15° decl. ; and a meridian transit 
instrument of 61-inches aperture, intended for zone observations of 
very faint stars. 

HOLLAND AND BELGIUM. 


Leyden, university observatory, lat. + 52° 9’ 20°83, long. 
0k 17m 565-2 E. Founded already in 1632, but the instruments were 
always very small, and hardly any observations were taken until 
Kaiser became director in 1837. A 6-inch refractor by Merz was 
now provided, and in 1858-60 a new observatory was erected, and 
furnished with a 7-inch refractor by Merz and a meridian cirele by 
Pistor and Martins of 6:3-inches aperture. These instruments have 
since been in constant use, the refractor for measures with a double- 
image micrometer, the meridian cirele principally for observations 
of stars between + 30° and + 35° decl., and of southern standard 
stars. There is a large collection of minor instruments and appa- 
ratuses for special researches. Annalen der Sternwarte in Leyden 
appear in 4to volumes. 

Utrecht, university observatory, lat. + 52° 5’ 105, long. 
0h 20m 318-7 E. Seems to have existed already during the 18th 
century ; a new building was erected in 1855, but there are only 
small instruments, except a 10-inch object-glass by Steinheil on 
Gauss's plan, which seems to be a failure, 

Brussels, royal observatory, lat. + 50° 51’ 10^7, long. 
0h 17m 288-6 E. Erected in 1829-34. A transit instrument by Gambey 
and a mural circle by Troughton have been used for observations 
of stars having proper motion, but the institution was while under 
the direction of Quetelet chiefly devoted to physies and meteorology. 
In 1877 a 6-inch refractor by Merz was mounted, and a meridian 
circle by Repsold and a 15-inch refractor by Cooke have been 
mounted in a temporary manner, pending the erection of a new 
observatory at some distance from the city. The Annales de 
U Observatoire de Bruxelles (28 vols. 4to) contain, besides the obser- 
vations, many investigations on special subjects. 


UNITED STATES. 


Albany (New York), Dudley Observatory, lat. + 42° 39’ 497°5, 
long. 4h 54m 598-2 W. Erected in 1851-56 by subscription ; equa- 
torial refractor by Fitz of 13-inches aperture, meridian circle by 
Pistor and Martins of 8-inches aperture, now used for observing stars 
between + 1° and + 5° decl., transit instrument of 6°4-inches aper- 
ture by the same makers. 

Allegheny (Pennsylvania), lat. + 40° 27' 41":6, long. 5h20m 2s-9 W, 
Founded in 1860 in connexion with the university; 13-inch 
equatorial refractor by Fitz (improved by Clark), mounted in 1867 ; 
several spectroscopes and other instruments for researches ou solar 
energy. 

yu (Massachusetts)glat. + 42° 22' 15"*6, long. 4h 50m 78-3 W. 
Founded in 1857 as an ‘annex to the college; 7}-inch refractor 
by Clark. 

Annapolis (Maryland), lat. + 38° 58' 5375, long. 5h 5m 5685 W. 
U.S. Naval Academy observatory, used for instruction only ; 
4-inch meridian circle by Repsold, 79-inch refractor by Clark, and 
smaller instruments. 

Ann Arbor (Michigan), lat. + 42° 16’ 48-0, long. 5h 34m558-2 W. 
Belongs to the university of Michigan; erected in 1851 ; meridian 
circle by Pistor and Martins of 64-inches aperture, 123-inch equa- 
torial refractor by Fitz. The observatory is known by the works 
of the successive directors, Briinnow and Watson ; the latter dis- 
covered twenty-one minor planets here. 

Cambridge (Massachusetts), Harvard College observatory, lat. 
+ 42? 22' 48":3, long. 4h 44m 318-0 W. Erected in 1839. Equa- 
torial refractor of 15-inches aperture by Merz, with which W. C. 
Bond discovered a satellite of Saturn (Hyperion) in 1848, and which 
was afterwards used by G. P. Bond to observe the nebula of Orion, — 
it is now employed by Pickering for extensive photometric observa- 
tions of fixed stars and satellites ; a meridian eirele by Troughton 
and Simms with 8}-inches apertnre, mounted in 1870, used for obser- 
vations of standard stars and stars between + 50° and + 55° decl. 
The Annals of the observatory (13 vols. 4to) form one of the most 
important collections of astronomical researches. Since 1877 the 
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means of the institution have been increased by public subscription, 
and a large staff of assistants has since been actively employed on 
NE Tp woo work. 
vicago (Hlinois), Dearborn Observatory, lat. e 5o 1” 

5h 50m 265:8 W. Attached to the DNE TM Ed 
seription in 1862, The principal instrument is an 183-ineh equa- 
torial refractor by Clark (mounted in 1864, but not used till 1877) 
with which Burnham has continued his observations and discoveries 
of double stars, commenced with a 6-inch refractor. There is also 
a 6-inch meridian circle by Repsold. 

Cineinnati (Ohio), lat. + 39° 6’ 26":5, long. 55 37m 588-9 W, Ju 
1842 an observatory was founded by subseription and furnished 
with an equatorial refractor of 11]-inches aperture by Merz. In 
1873 the observatory was removed toa distance from the city, to 
Mount Lookout, lat. + 39° 8' 35"-5, long. 5h 37m 418-4 W. The 
refractor has been almost exclusively devoted to observations of 
double stars ( Publications of the Cincinnati Observatory, 5 parts, 8vo). 

Clinton (New York), Litehfield Observatory of Hamilton College 
lat. + 43° 3177-0, long. 54 1™ 378-4 W. Erected by subscription, 
1852-55 ; equatorial refractor of 133 inches by Spencer, employed 
by C. H. F. Peters for construction of celestial charts (Nos. 1-20 
published in 1882), in the course of which work he has discovered 
forty-one minor planets. 

Georgetown (District of Columbia), college observatory, lat. 
+38° 54’ 262, long. 5h 8m 185-3 W. Erected in 1844 ; 6-inch re- 
fractor and small meridian circle, both by Simms. 

Glasgow (Missouri), Morrison Observatory, lat. + 39° 16’ 16”°8, 
long. 6h 11™ 188-0 W. Founded in 1876 ; attached to the univer- 
sity ; 124-inch equatorial refractor by Clark, used for observations 
of comets, planets, and double stars ; meridian circle by Simms 
of 6- inches aperture. 

Hanover (New Hampshire), Dartmouth College observatory, lat. 
+ 48° 42' 15”, long. 4h 49m 8s:0 W. Founded in 1853 ; 9}-inch 
equatorial by Clark, used by C. A. Young (up to 1878) for spectro- 
scopic observations of the sun ; meridian eircle by Simms of 4- inches 
aperture. 

Hastings (New York), Prof. Henry Draper’s observatory, lat. 
+ 40° 59' 25", long. 4h 55m 298-7 W. Built in 1860 ; 28-ineh re- 
flector by the owner, 11-inch refraetor (with photographie lens) by 
Clark, both used up to the owner's death (1882) for eelestial and 
spectrum photography. The first photograph of the nebula of Orion 
was taken here in 1880. 

Madison (Wisconsin), Washburn Observatory, lat. + 49^ 4’ 36" 7, 
long. 5h 57m 375:0 W. Erected at the expense of Governor Wash- 
burn in 1878; belongs to the university. Meridian eircle by Repsold 
of 4:8-inches aperture, 154-inch cquatorial refractor by Clark, used 
E observations of nebulæ and double stars. Publications in 8vo 
volumes. 

Mount Hamilton (California), Lick Observatory of the university 
of California, lat. + 37° 21' 3", long. 8h 6m 268°7 W., about 4250 
feet above sea-level. Is being erected in pursuance of the will of 
the late James Lick, and is to contain a 36-inch refractor by Clark. 
The suitability of the site was tested in 1879 by Burnham, who 
observed for some weeks with his 6-ineh refractor. A 12-inch re- 
fractor and a 5-inch photoheliograph were used for observing the 
transit of Venus iu 1882. 

New Haven (Connecticut), Winchester Observatory of Yale 
College, lat. + 41° 18’ 36':5, long. 4h 51m 428°2 W. An observatory 
had existed since 1830, possessing among other instruments a 
9-ineh refractor by Clark and a meridian circle by Ertel. In 1880 
a bureau for verifying chronometers and thermometers was estab- 
lished, and in 1881 the observatory was rebuilt, and furnished with 
a 6-inch heliometer by Repsold, and an 8-inch equatorial refractor 
by Grubb. 

Nee York, L. M. Rutherfurd’s observatory, lat. + 40° 43’ 4875, 
long. 4h 55m 5696 W. 13-inch refractor by Rutherfurd and Fitz, 
used for celestial photography. 

Northfield (Minnesota), Carleton College observatory, lat. 
+ 44° 27' 4078, long. 6h 12m 358-9 W. Erected in 1878 ; 83-inch 
refractor by Clark. 

Princeton (New Jersey). Attached to the college are two 
observatories, —the ‘J. C. Green School of Science observatory, 
lat. + 40° 20’ 57-8, long. 4h 58m 378-6 W., erected in 1877, and 
furnished with a 94-inch refractor by Clark ; and the Halsted ob- 
servatory, in which a 28-inch refractor by Clark was mounted in 
1883. " 

Rochester (New York), Warner Observatory, lat. X dg? SU NE". 
long. 54 11m 203 W. Erected by H. H. Warner in 1879-80; has a 
16-inch refractor by Clark. " 

Washington (D.C), U.S. naval observatory, lat. + 38° 53' 38"°8, 
long. 5h 8m 125] W. Observations were commenced in a temporary 
observatory in 1838 ; the naval observatory was organized in 1842 ; 
observations commenced in 1845. For some years a large amount 
of zone observations were taken with three meridian instruments, 
but as Maury, who held the office of superintendent from 1844 to 
1861, devoted himself exclusively to meteorology, the astronomical 
work was considered of less importance. Since 1861 the observa- 
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tions have again been published inannual 4to volumes, the appendices 
to which contain many important memoirs by the five astronomers 
attached to the institution. In addition to these and the super- 
intendent (a naval officer) there are three assistants. The instru- 
ments are :—a mural circle by Troughton and Simms of 4 inches ; 
a transit instrument by Ertel of 5:3-inches aperture,—these two 
instruments have been used to observe a eatalogue of 11,000 fixed 
stars; a 9°6-inch equatorial refractor by Merz, used for observing 
minor planets and comets; a meridian cirele by Pistor and Martins 
of 8:5-inches aperture, mounted in 1865, and used for observing 
standard stars and planets; a 26-inch equatorial refraetor by Clark, 
mounted in 1873, and used for observations of satellites and diffieult 
double stars,—with this instrument Hall discovered the satellites 
of Mars in 1877. A new observatory is now being built, the former 
locality being too near the Potomae river. 

Williamstown (Massachusetts), lat. + 42° 42’ 49", long. 
4h 52m 33s:5 W. Founded in 1836; 74-inch refractor by Clark ; 
mee tign circle of 44-inches aperture by Repsold, mounted in 
1882. 

Mexico. 

Chapultcpee (about 2 miles south-west of Mexieo) national 
observatory, lat. + 19° 25’ 17”°5, long. 6h 36m 3892 W. Erected 
in 1877-80 ; a 15-inch equatorial refractor by Grubb was procured 
in 1882; there is also an altazimuth by Simms, &e. In 1883 the 
observatory was moved to Taeubaya. 


SOUTH AMERICA. 

Santiago (Chili) national observatory, lat. — 33* 26' 42"-0, long. 
4h 49m 428-4 W. In 1849 the U.S. Government sent an astronomical 
expedition to Chili to observe Veuus and Mars, in order to deter- 
mine the solar parallax. When the expedition returned in 1852, 
the Government of Chili bought all the instruments—a 6-inch 
meridian circle by Pistor and Martins, a 63-inch refractor by Fitz, &e. 
Meridian observations of southern stars, observations of Mars in 
opposition, of the parallax of a Centauri, &e., were earried on by 
Moesta till 1863 (from 1860 in a new observatory). Since the 
retirement of Moesta very little has been heard of the institution, 
although it soon after received a 93-ineh refractor by Merz and Rep- 
sold. Two volumes of Observations have been published. 

Lima (Peru) In 1866 a meridian cirele of 7-inches aperture and 
a 10j-ineh refraetor were procured from Eichens, but we are not 
aware of any astronomical work having been done at Lima. 

Rio de Janeiro (Brazil), imperial observatory, lat. — 22° 54’ 23" 8, 
long. 2h 52m 415-4 W, Founded in 1845; no work done until 1871. 
The prineipal instruments are a meridian eirele by Dollond, an 
altazimuth, a 93-inch refraetor by Henry, &e. A Bulletin was com- 
meneed in 1881. 

Cordova (Argentine Republie), national observatory, lat. 
— 31° 25’ 15"4, long. 4h 16m 455-1 W. Erected in 1871, under 
the direetion of B. A. Gould, who has here constructed his Urano- 
metria Argentina, an atlas of all the stars visible to the naked eye 
from the south pole to +10° deel., with their apparent magnitudes. 
With a meridian cirele by Repsold of 5-inches aperture 105 000 
zone observations of stars between — 23° and — 80? deel. have been 
made, while an 11-inch refractor by Fitz, with photographie object- 
glass, has been employed for taking photographs of southern star- 
clusters. The results are being published in 4to volumes, 


AFRICA. 

Cape of Good Hope, royal observatory, lat. — 33? 56’ 3":4, long. 
1h 13™ 555-0 E, Founded in 1820; erected in 1825-29, about 34 
miles from Cape Town. Observations were commenced by Fallows 
in 1829 with a transit instrument by Dollond of 5-inehes aperture 
and a mural eirele by Jones. After the death of Fallows (1831), T. 
Henderson observed from 1832.33, chiefly the moon and Mars for 
determining their parallaxes, and a Centauri for annual parallax. 
He was sueceeded as ‘‘His Majesty’s astronomer” by Thomas 
Maclear, who undertook to verify and extend the are of meridian 
measured by Lacaille in 1751-53, which work ocenpied the observa- 
tory staff for a number of years. The results of the meridian 
observations were therefore first published by Maclear’s suecessors 
in the form of three star eatalogues for 1840, 1850, and 1860. In 
1849 a 7-ineh equatorial refraetor by Merz was mounted, and in 
1855 a new meridian eircle, a faesimile of the one at Greenwich, 
superseded the older instruments. With the equatorial comets, 
oceultations of stars, &e., were observed. Maclear was succeeded 
by E. J. Stone (1870 to 1879), who, in addition to bringing out 
much of his predeeessor’s work, devoted himself and the staff to 
observations of stars, embodied in a eatalogue of 12,441 stars for 
the epoch 1880. Under the present astronomer, D. Gill, standard 
stars between the equator and — 23° decl., as also stars suitable for 
investigations on refraction, are observed, while a 4-inch heliometer 
by Repsold is privately employed by the astronomer for researches 
on annual parallax. 

_ Besides the observatory of Laeaille in Cape Town, already men- 
tioned (lat. —33? 55' 16"*1, long. 12 13 418 È.), another temporary 
observatory, at Feldhausen, lat. — 33° 58’ 56:6, long. 1h 19m 51s E;, 
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6 miles from Cape Town, deserves to be mentioned. It was here that 
Sir John Herschel observed nebule and double stars from 1834 to 
1838 with a reflector of 18}-inches aperture; the results were pub- 
lished in a large 4to volume in 1847. 

Durban (Natal). Erected in 1882; 8-inch equatorial refractor 
by Grubb. 

Algiers (Algeria), national observatory, lat. + 36^ 45’ 2”°7, long. 
0h 12m 11s:4 E. Reeently founded. 

St Helena, lat. — 15° 55' 26":0, long. 0h 22m 54s:6 W. — Erected in 
1829, with a transit instrument and mural circle; M. Johnson 
observed the places of 606 southern stars from 1829 to 1833. 


INDIA. 

Madras, Government observatory, lat. + 18° 4’ 8"1, long. 
5h 20m 595-4 E, In operation since the beginning of this century. 
In 1831 a transit instrument and a mural eircle, Doth of 3i-inehes 
aperture, by Dollond were mounted, and with these T. G. Taylor 
observed 11,000 stars, published in a large Catalogue (1845) ; a Sub- 
sidiary Catalogue of 1440 stars appeared in 1854. Taylor's successor, 
Jacob, ehiefly devoted himself to double stars. A meridian cirele 
by Simms was mounted in 1858, and in 1865 an 8-ineh equatorial 
refractor, also by Simms, was put up, and the observations have been 
vigorously continued under the direction of Pogson. Eight volumes 
in 4to of Observations were published from 1832 to 1854. In a small 
private observatory at Madras, E. D. Powell observed double stars 
with a 4-inch refraetor by Simms from 1853. 

lLueknow. An observatory was founded by the king of Oude, 
and observations were made with a transit instrument and mural 
circle by Major Wileox from 1841 till his death in 1848. Both 
ae and manuseripts were destroyed during the mutiny in 
1857. 

Trivandrum, lat. + 8° 30' 32", long. 5h 7m 59s E, Founded by 
the rajah of Travaneore in 1836, and furnished with a 5-inch re- 
fractor and a transit instrument by Dollond, and two mural eireles 
by Jones and Simms. "The building was badly constructed, and the 
instruments eould not be properly placed, so that no astronomical 
work eould be done, but valuable magnetical and meteorological 
observations were made by J. A. Broun from 1852 to 1863. 


CHINA. 

Peking. The Jesuit missionaries under Verbiest erected in 1673 
new instruments in the old observatory built in 1279 by Ko Show 
King. Observations were made and published at least up to 1770. 
The Russian embassy now maintains a meteorologieal observatory 
at Peking. 

Hong Kong. In 1883 the colonial Government established an 
observatory, furnished with a 6-inch refractor, a small transit 
instrument, and full equipment of magnetical and meteorological 
instruments. 

TURKESTAN. 


Tashkend. Founded in 1874 to assist in the geodetie operations 
of the Russian general staff; 6-ineh refraetor and meridian eirele 
by Repsold. 

AUSTRALIA. 

Paramatla (New South Wales), lat. — 33? 48' 50", long. 10h 4m 65:3 E. 
Ereeted by Sir Thomas Macdongall Brisbane, in 1821; handed 
over to the New South Wales Government in 1826 ; furnished with 
& transit instrument and a mural eirele by Troughton, with which 
observations of southern stars were made by C. Rümker and Dunlop 
in the years 1822 to 1826, and from which a eatalogue of 7385 stars 
was deduced (1835). The value of this catalogue is, however, lessened 
by instrumental imperfections. Observations were also made of 
comets, double stars, and nebule. From about 1835 no observa- 
tions seem to have been made; the observatory was abolished in 
1855. 

Sydney (NewSouth Wales), lat. — 33?51'41"-1, long. 10h 4m 505-6 E. 
Founded in 1855; furnished with the instruments from Para- 
matta, and a very inferior meridian circle by Jones (improved by 
Simms). In 1861 a 74-ineh refractor by Merz, and in 1874 an 
113-ineh equatorial refraetor by Schroder were mounted, and have 
been regularly used for observations of double stars. In 1879 a 
meridian circle by Simms of 6-inches aperture was acquired. 

Windsor (New South Wales),lat. — 33°36’ 28"9,long. 10h 3m 215-7 E. 
Private observatory of Mr J. Tebbutt, who has devoted himself sinee 
1861 to discoveries and observations of comets, using a 44-inch 
refraetor by Cooke. 

Melbourne (Victoria), lat. -37° 52’ 7":2, long. 9h 39m 388°8 E. 
Founded in 1853 at Williamstown. In 1861 a meridian eirele by 
Simms of 5-inches aperture was mounted, but in 1863 the observa- 
tory was moved to Melbourne, lat. — 37° 49' 53"-4,long. 9h 39m 545-8 E. 
The instrumental equipment was further increased by ''the great 
Melbourne telescope," a Cassegrain reflector, equatorially mounted, 
of 4-feet aperture and 20-fcet focal length, made by Th. Grubb and 
ereeted in 1869, sinee when it has been used for observations of 
nebule and lunar photography ; there is also an 8-inch refractor 
by Cooke, used for observations of comets, &e. The results of the 
meridian work from 1861 to 1875 are published in five 8vo volumes, 
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and a First Melbourne Catalogue of 1227 stars was published in 


1874. 
Adelaide (South Australia), lat. — 34^ 55' 83-8, long. 9h 14m 218-3 E. 
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In operation since 1861 ; has been gradually improved, and contains 
now an 8-inch equatorial by Cooke, and a transit circle has been 
ordered. (J. L. E. D.) 


INDEX OF OBSERVATORIES. 


Abo, 714. Cambridge, U.S., 715. Geneva, 713. 
Adelaide, 717. Cape of Good Hope, 716. | Georgetown, 715. 
Albany, 715. Chapultepec, 716. . Glasgow, 710. 
Algiers, 716. Chicago, 715. Glasgow, U.S., 715. 
Allegheny, 715. Christiania, 714. Gotha, 712. 
Altona, 712. Cincinnati, 715. Göttingen, 712. 
Amherst, 715. Clinton, 715. Greenwich, 710. 


Coimbra, 713. 
Copenhagen, /15. 
Cordova, 716. 

Cork, 711. 

Cracow, 713. 

Cranbrook (Dawes), 711. 


Hamburg, 712. 
Hanover, U.S., 715. 
Hartwell (Lee), 711. 
Hastings, U.S., 715. 
Hayes (Hussey), 711. 
llelsingfors, 714. 


Annapolis, 715. 

Ann Arbor, 715, 
Armagh, 710, 

Athens, 714. 

Bedford (Smyth), 711. 
Berlin, 712. 


Bermerside (Crossley), | Cranford (De La Rue), | Herény, 713. 
711. 711. Hong Kong, 716. 
Birr Castle (Rosse), 711. | Cuckfield (Knott), 711. Hopefield (Dawes), 711. 
Blackheath (Groom- | Dorpat, 714. Kalocza, 713. 
bridge), 711. Dresden, 712. Kasan, 714. 
Blackheath (Wrottesley), | Dublin, 710. Kensington (South), 711. 
712. Dun Eeht(Crawford),711. | Kew, 710. 
Bologna, 714. Durban, 716. Kharkoff, 714, 
Bonn, 712. Durham, 710. Kieff, 714. 
Bothkamp, 712. Düsseldorf, 712. Kiel, 712. 
Bremen, Tta. Ealing (Cominon), 711. Königsberg, 712. 


Edinburgh, 710. 

Etna, 714. 

Florence, 714. 

Gallarate, 714. 
Gateshead (Newall), 711. 


Breslau, 712. 
Brussels, 715. 
Budapest, 713. 
Cadiz, 713. 
Cambridge, 710. 


Kremsmünster, 713. 
Leipsic, 713. 

Leyden, 715. 

Leyton (Barelay), 711. 
Lilienthal, 713. 


OBSIDIAN, a volcanie glass, said to have been named 
after its discoverer Obsidius. It is usually of black, brown, 
or grey colour, and in some varieties banded or striated. The 
colour is generally due not so much to the vitreous mass 
itself as to the presence of minute foreign bodies or micro- 
lites, which in some cases appear to be incipient crystals 
of felspar, while in others they probably consist of such 
minerals as augite, hornblende, biotite, and magnetite. 
These microscopic enclosures are occasionally arranged in 
curved lines, producing beautiful examples of fluidal struc- 
ture (see GEoLocv, vol x. p. 230, fig. 2). Spherulites 
are not uneommon in obsidian, and are sometimes suffi- 
ciently large to impart a distinctly globular structure to the 
stone. Other varieties are rich in microscopic pores, or 
may even present to the naked eye a vesicular texture. It 
is notable that certain kinds of obsidian possess a peculiar 
metallic sheen, which has been attributed by Professor 
Zirkel to the presence of minute ovoid enclosures, and not 
to a porous structure, as had been previously suspected. 
There can be no doubt that obsidian has been formed by 
the rapid cooling of a felspathic lava. It is found chiefly 
in Iceland, the Lipari Islands, Melos and other isles of the 
Greek archipelago, the Caucasus, Siberia, Mexico, Peru, 
and New Zealand. 

Obsidian breaks with a beautifully conchoidal fracture, 
yielding sharp-edged fragments, which have been largely 
used in various parts of the world as arrow-points, spear- 
heads, and rude knives. For these purposes it was exten- 
sively employed, under the name of itztli, by the ancient 
Mexicans, who quarried it at the Cerro de las Navajas, 
or “ Hill of Knives," near the head-waters of the Great 
Darauca. Obsidian has also been used as a mirror,—a 
purpose for which its strong lustre has recommended it. 
By the ancient Greeks and Romans it was worked as a 
gem-stone ; and, in consequence of its having been often 
imitated in black glass, there arose among collectors of 
gems in the last century the curious practice of calling 
all antique pastes “obsidians.” Even at the present day 
the bottle-green varieties of obsidian are occasionally cut 
and polished as ornamental stones. They bear some re- 
semblance to peridotes and tourmalines, but are deficient 
in hardness. 

OCCAM, WirLiAM oF (d. c. 1349), the great English 
schoolman (Doctor invincibilis), was born in the village of 
Ockham in the county of Surrey in the end of the 13th 


Lima, 716. 
Lisbon, 713. 
Liverpool, 710. 
Lucknow, 716. 
Lund, 714. 
Lyons, 712. 
Madison, 715. 
Madras, 716. 
Madrid, 713. 
Mannheim, 713. 
Markree (Cooper), 711. 
Marseilles, 712. 


Olmiitz, 713. 

Ormskirk (Dawes), 711. 

VASE Park (Toinline), 
711. 

Oxford (Radeliffe), 710. 

Oxford (Univ.), 710. 

Padua, 713. 

Palermo, 714. 

Paramatta, 716, 

Paris, 712. 

Peking, 716. 

Plonsk, 714. 


Slough (Hersehel) 711. 
Southwark (South), 711. 
Spires, 713. 

Starfield (Lassell), 711. 
Stockholin, 714. 
Stonyhurst, 711. 
Strasburg, 713. 

Sydney, 716. 

Tarnbank (Fletcher), 711. 
Tashkend, 716. 

Tiflis, 714. 

Toulouse, 712. 


Melbourne, 716. Pola, 713. Trivandruin, 716. 
Meudon, 712. Potsdain, 713. Tulse Hil! (Huggins), 711. 
Milan, 713. Prague, 713. Turin, 713. 


Modena, 714. 
Montsouris, 712. 
Moscow, 714. 
Mount Hamilton, 715. 
Munich, 713. 
Naples, 714. 
Neuchatel, 713. 
New Haven, 715. 
New York, 115. 
Nice, 712 
Nikolaieff, 714. 
Northfield, 715. 
Odessa, 714. 
O'Gyalla, 713. 


Princeton, 715. 
Pulkowa, 714. 
Redhill (Carrington) 711 
Rereutis Park (Bishop), 
UL, 

Rio de Janeiro, 716. 
Rochester, U.S., 715. 
Rome (Capitol), 714. 
Rome (Coll. Rom.), 714. 
Rugby, 711. 
St Helena, 716. 
St Petersburg, 714. 
Santiago, 716. 

! Senftenberg, 713. 


Upsala, 714. 

Utrecht, 715. 

Vienna, 718. 

Vienna (Oppolzer), 713. 

Yilna, 714. 

Warsaw, 714. 

Washington, 715. 

Maleingbury (Dawes), 
11. 

Wilhelinshafen, 713. 

Williamstown, 716. 

Windsor, N.S.W., 716. 


Wrottesley Hall, 712. 
Zurich, 713. 


century. Scarcely any traces of his early life remain. Un- 
attested tradition says that the Franciscans persuaded him 
while yet à boy to enter their order, sent him to Oxford to 
Merton College, and to Paris, where he was first the pupil, 
then the successful rival, of the celebrated John Duns 
Scotus. He was at the height of his fame as a lecturer 
in the university of Paris when the famous quarrel arose 
between Philip the Fair and Pope Boniface VIII., but it 
does not appear that he took any part in the strife He 
probably left France about 1314, and there are obscure 
traces of his presence in Germany, in Italy, and in England 
during the following seven years. We only know that in 
1322 he appeared as the provincial of England at the 
celebrated assembly of the Franciscan order at Perugia, 
and that there he headed the revolt of the Franciscans 
against Pepe John XXII. His share in this revolt and 
his writings to justify his position gave rise to his trial for 
heresy before the bishops of Ferrara and Dologna, which 
resulted in his imprisonment for seventeen weeks in the 
dungeons of the papal palace at Avignon. He and his 
companions— Michael of Cesena, general of the order, and 
Bonagratia—managed to escape, and found their way to 
Munich, where they formed the most conspicuous members 
of that band of Franciscans who aided Louis of Bavaria 
in his long contest with the papal curia. ‘Defend me 
with the sword and I will defend you with the pen," was 
Occam's proposal to Louis ; and from their haven of refuge 
at Munich the recusant Franciscans sent forth books and 
pamphlets refuting the extravagant pretensions of papal 
authority. Michael of Cesena died in 1342, and Occam, 
who had received from him the official seal of the order, 
was recognized as general by his party. The date of his 
death and the place of his burial are both uncertain. He 
probably died at Munich in 1349, and was buried in the 
graveyard of the Franciscan convent. Some writers assert 
that he was reconciled to Rome, and in proof of submission 
sent the official seal to William Farinerius, who had been ap- 
pointed general of the order by the pope; others declare 
that, like Cesena and Bonagratia, he died excommunicate. 

William of Occam was the most prominent intellectual 


leader in an age which witnessed the disintegration of the 
D LONE a eee 

1 The famous Disputatio super Potestate Pralatis Ecclesia, atque Prin- 
cipibus Terrarum commissa, which belongs to this controversy, and has 
been commonly attributed to Occam, was probably written by Peter 
Dubois, a Parisian lawyer. 
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old scholastic realism, the rise of the theological scepticism 
of the later Middle Ages, the great contest between pope 
and emperor which laid the foundations of modern theories 
of government, and the quarrel between the Roman curia 
and the Franciscans which showed the long-concealed an- 
tagonism between the theories of Hildebrand and Francis 
of Assisi ; and he shared in all these movements. 

The common account of his philosophical position, that 
he reintroduced nominalism, which had been in decadence 
since the days of Roscellinus and Abelard, by teaching that 
universals were only flatus vocis, is scarcely correct. The 
expression is nowhere found in his writings. He revived 
nominalism by collecting and uniting isolated opinions 
upon the meaning of universals into a compact system, and 
popularized his views by associating them with the logical 
principles which were in his day commonly taught in the 
universities. He linked the doctrines of nominalism on to 
the principles of the logic of Psellus, which had been intro- 
duced into the West in the Summulx of Peter of Spain, and 
made them intelligible to common understandings. His 
philosophical teaching contains little that was new ; and 
all the details of nominalism had been taught by writers 
who preceded him. The problem of medizval philosophy, 
however differently stated, was the same question which 
faces modern thinkers. How comes it that things which 
are seen as separate individual objects can be thought of 
in classes, and so science created? What underlies the 
possibility of using common nouns when everything appre- 
hended by the senses is a separate subsisting phenomenon ? 
Realism solved the problem by supposing something in 
rerum natura which actually corresponded to the class, and 
whose proper name was the common noun; nominalism 
explained that the logical faculties of the mind grouped 
individuals by its own powers, and that universals were 
creations of the mind which thought. The three chief 
positions in the nominalist solution of the possibility of a 
cominon knowledge were all the common property of scho- 
lastic thinkers before Occam’s day. It had been currently 
taught (by Ægidius and by Antonius Andreas) that the 
principal use of universals, whatever they were in them- 
selves, was to serve as logical predicates, and in this way 
bring a variety of subjects together, or, in other words, 
group individual things in a class. Many of the schoolmen 
(Walter Burleigh, Durandus, &c.) declared that this logical 
function of universals was the one thing about them that 
deserved notice and constituted their essential nature. 
Durandus and others had asserted that all that universals 
did was in this logical fashion to bring together several 
individual objects in such a way that they could be denoted 
by the same common term. These propositions really ex- 
haust the essential doctrines of nominalism, and they were 
all stated and were the common property of scholastic 
philosophy before Occam's time. What he did was to 
make nominalism simpler by introducing a way of putting 
the theory suggested by the Byzantine logie. Psellus and 
his followers explained many difficulties in logic by showing 
that in speech words were used like the figures of arithmetic 
or the signs of algebra. There is no reason why x should 
mean four sheep except the will of the algebraist who starts 
with that assumption. In the same way, there is no reason 
why the word “triangle” should stand for the thought it 
expresses, or the thought for the infinitude of individual 
triangles; but by suppositio the one is used for the other, 
and we can reason with word or thought just as the 
algebraist can do with his signs. Universals, said Occam, 
bore the same relation to the infinite number of individuals 
that signs do to the things signified. The universal, be it a 
thought or a word, is nothing but a sign which by suppo- 
sitio is beforehand taken to denote a number of individual 
things, and is thus the common noun denoting them all. 
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This way of explaining community of knowledge and of 
defending nominalism went a good deal deeper, and became 
a theory of knowledge which led Occam into what was 
called theological scepticism, Most of the adherents of 
the mystical schools of the Middle Ages held that the doc- 
trines of the church were isolated truths, each of which 
was to be received by a species of enthusiastie intuition, 
and were incapable either of systematic arrangement in 
& body of divinity or of being intelligibly comprehended 
by the mind. Before Occam appeared, mysties taught a 
theory of theological scepticism which declared that the 
truths of the Christian faith were to be taken on trust, 
although the reason might find logical flaws in each one of 
them. Occam made this theological scepticism almost a 
commonplace by basing it on his theory of knowledge. 
All knowledge, he taught, contained a double inadequacy, 
which arose from the needs of thinking and of expressing 
thought in language. Words were but signs, inadequate 
representations. of the thoughts they stood for, and the 
thoughts themselves were inadequate symbols used by sup- 
positio instead of the individual objects which they repre- 
sented. The real individual thing was apprehended by a 
vis inturtiva, in sense, vision, or touch, &c., but, when the 
mind begins to think or to argue, error may creep in, for 
thoughts are inadequate expressions, stereotyped aspects, 
and words are only signs of signs. Theological knowledge 
is like all other knowledge, theological argumentation has 
the inadequacy that belongs to every process of thought. 
The Centilogium Theologicum usually appended to Occam’s 
Commentary on the Sentences of Peter the Lombard contains 
a consistent application of this theory of knowledge to theo- 
logical dogmas, every one of which is shown to be irrational, 
but at the same time true 1n the vision of faith. "The most 
interesting application of his method, however, is to be 
found in the Z'ractatus de Sacramento Altaris, in which, 
while accepting as a matter of faith the medizeval doctrine 
of the real presence, Occam shows that a much more rational 
theory might be propounded, and actually sets forth a 
theory of the Eucharist which was afterwards adopted 
almost verbatim by Luther, and which is now known as 
consubstantiation. 

Occam was best known during his lifetime and in the 
succeeding centuries for the part he took in the prolonged 
contest between Louis of Bavaria and the papal curia. 
Louis had been legally elected emperor of Germany, but 
the pope, who claimed that his power to crown gave him 
the right to veto any election, refused to acknowledge 
Louis, and espoused the cause of his rival. The contest 
was prolonged during more than a quarter of a century, 
and its interest lies chiefly in the writings of a group of 
men who, sheltered at Munich, published their views on 
the relations between civil and religious authority, and 
on the rights of nations. The most remarkable of the 
many publications which this controversy called forth was 
undoubtedly the Defensor Pacis of Marsilius of Padua, 
which appeared in 1324 or 1326, and which was the pre- 
diction of the modern, as Dante's De Monarchia (1311- 
13) was the epitaph of. the medieval state. Occam 
published several treatises in which, while he confines him- 
self more to the details of the controversy going on before 
him, there are evident traces of sympathy with the opin- 
ions of Marsilius. Pope Clement VI. has left on record 
that Marsilius “was taught his errors by and got them 
from ” William of Occam; if this be true, the Italian jurist 
must have had private intercourse with the great English 
schoolman, for all Occam’s genuine writings on the contro- 
versy appeared after the Defensor Pacis. In the Opus 
nonaginta dierum (1330-33), and in its successors, the 
Tractatus de dogmatibus Johannis X XII. papa (1333-34), 
the Compendium errorum Johannis XXII. papæ (1335-38), 
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and in the Defensorium contra errores Johannis X XII. papa 
(1335-39), Occam only incidentally expounds his views as 
a publicist ; the books are mainly, some of them entirely, 
theological, but they served the purpose of the emperor 
and of his party, because they cut at the root of the spirit- 
ual as well as of the temporal supremacy of the pope. In 
his writing Super potestate summi pontificis octo quzestio- 
num decisiones (1339-42) Occam attacks the temporal 
supremacy of the pope, insists on the independence of 
kingly authority, which he maintains is as much an ordi- 
nance of God as is spiritual rule, and discusses what is 
meant bythestate. His views on the independence of civil 
rule were even more decidedly expressed in the Tractatus 
de jurisdictione imperatoris in causis matrimonialibus, in 
which, in spite of the medizval idea that matrimony is a 
sacrament, he demands that it belongs to the civil power 
to decide cases of affinity and to state the prohibited de- 
grees. His last work, De Electione Caroli VI., restates his 
opinions upon temporal authority and adds little that is 
new. 

In all his writings against Pope John XXII. Occam 
inveighs against the pope’s opinions and decisions on 
the value of the life of poverty in the practice of religion. 
The Compendium errorum selects four papal constitutions 
which involved a declaration against evangelical poverty, 
and insists that they are full of heresy. Occam was a sin- 
cere Franciscan, and believed with his master that salvation 
was won through rigid imitation of Jesus in His poverty 
and obedience, and up to his days it had always been pos- 
sible for Franciscans to follow the rules of their founder 
within his order. But Pope John XXII. took advantage 
of a dispute between the more zealous Franciscans and 
others who had departed from the striet rule of their 
founder to condemn the doctrine of evangelical poverty, 
and to excommunicate those who held it. This made 
many Franciscans question whether, when the pope set his 
opinion against that of Francis their founder, the pope 
could be infallible; and some of them were so convinced 
of the necessity of evangelical poverty for a truly Christian 
life that they denounced the pope when he refused them 
leave to practise it as Antichrist, or the being who stood 
between Christians and the means of holy living. After 
Occam’s days the opinions of Francis prevailed in many 
quarters, but the genuine Franciscans had no place within 
the church. They were Fraticelli, Beghards, Lollards, or 
other confraternities unrecognized by the church, and in 
steady opposition to her government. 


There is no good monograph on Occam. For an account of his 
logic, sce Prantl, Geschichte der Logik (1855-70); for his philosophy, 
sec Stóckl, Geschichte der Philosophie des Mittelalters (1864-66), vol. 
ii.; for his publicist writings, see Riezler, Die literarischen Wider- 
sacher der Püpste zur Zeit Ludwig des Baiers (1874). See also 
Lindsay’s article on ‘Occam and his connexion with the Reforma- 
tion," m the Brit. Quart. Review, July 1872. (T. M. L.) 


OCEAN. See SEA. 

OCEANIA. See POLYNESIA. 

OCELOT. The smaller spotted or striped species of the 
genus elis (see MAMMALIA, vol. xv. p. 435), of both the 
Old and the New World, are commonly called tiger-cats. Of 
these, one of the best-known and beautifully marked forms, 
peculiar to the American continent, lias received the name 
of Ocelot (Felis pardalis), though zoologists are still un- 
decided whether under this designation several distinct 
species have not been included, or whether all the ocelots 
are to be referred to a single species showing great indivi- 
dual or racial variation. "Their fur has always a tawny 
yellow or reddish-grey ground colour, and is marked with 
black spots, aggregated in streaks and blotches, or in elon- 
gated rings enclosing an area which is rather darker than 
the general ground colour. They range through the wooded 
parts of tropical America, from Arkansas in the north as 
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far south as Paraguay, and in their habits resemble the 
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Ocelot. 


other smaller members of the cat tribe, being ready climbers 
and exceedingly bloodthirsty. 

OCHINO, BERNARDINO (1487-1564), Italian Reformer, 
was born at Siena in 1487. At an early age he entered 
the order of Observantine Friars, and rose to be its general, 
but, craving a stricter rule, transferred himself in 1534 to 
the newly-founded order of Capuchins. He had already 
become famous for zeal and eloquence, and was the intimate 
friend of the noble Spaniard Juan de Valdès, of Bembo, 
Vittoria Colonna, Pietro Martire, Carnesecchi, and others 
destined to ineur the suspicion of heresy, either from the 
moderation of their characters or from the evangelical 
tincture of their theology. In 1538 he was elected vicar- 
general of his order ; in 1539, urged by Bembo, he visited 
Venice and delivered a remarkable course of sermons, show- 
ing a decided tendency to the doctrine of justification by 
faith, which appears still more evidently in his dialogues 
published the same year. He was suspected and denounced, 
but nothing ensued until the establishment of the Inquisi- 
tion in Rome in June 1542, at the instigation of the austere 
zealot Caraffa. Ochino almost immediately received a cita- 
tion to Rome, and set out to obey it about the middle of 
August. According to his own statement, he was deterred 
from presenting himself at Rozae by the warnings of 
Cardinal Contarini, whom he found at Bologna, dying of 
poison administered by the reactionary party. He turned 
aside to Florence, and after some hesitation escaped across 
the Alps to Geneva. He was cordially received by Calvin, 
and published within two years several volumes of Prediche, 
controversial tracts rather than sermons, explaining and 
vindicating his change of religion. He also addressed 
replies to Vittoria Colonna, Tolomei, and other Italian 
sympathizers who were reluctant to go to the same length 
as himself. His own breach with the Roman Church was 
decisive and irreparable, and illustrated the justice of 
Luther's description of justification by faith alone as the 
articulus stantis vel cadentis ecclesiz, the vital point whose 
acceptance or rejection drew everything else along with 
it. In 1545 he became minister of the Italian Protestant 
congregation at Augsburg, which he was compelled to 
forsake when, in January 1547, the city was occupied by 
the imperial forces. He found an asylum in England, 
where he was made a prebendary of Canterbury, received 
a pension from Edward VIs privy purse, and composed his 
capital work, the Tragedy. This remarkable performance, 
originally written in Latin, is extant only in the translation 
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of Bishop Ponet, a splendid specimen of nervous English. 
'The conception is highly dramatic; the form is that of 
a series of dialogues. Lucifer, enraged at the spread of 
Christ's kingdom, convokes the fiends in council, and re- 
solves to set up the pope as Antichrist. The state, repre- 
sented by the emperor Phocas, is persuaded to connive at 
the pope’s assumption of spiritual authority ; the other 
churches are intimidated into acquiescence ; Lucifer’s pro- 
jects seem fully accomplished, when Heaven raises up Henry 
VIII. and his son for their overthrow. The conception 
bears a remarkable resemblance to that of Paradise Lost ; 
and it is nearly certain that Milton, whose sympathies with 
the Italian Reformation were so strong, must have been 
acquainted with it. Several of Ochino’s Prediche were 
also translated into English by a lady, Anna Cook, after- 
wards wife of Sir Nicholas Bacon; and he published 
numerous controversial treatises on the Continent. In 
1553 the accession of Mary drove him from England. He 
became pastor of the Italian congregation at Zurich, com- 
posed principally of refugees from Locarno, and continued 
to write books which, repeating the history of his early 
works, gave increasing evidence of his alienation from the 
strict orthodoxy around him. The most important of these 
was the Labyrinth, a discussion of the freedom of the will, 
covertly assailing the Calvinistic doctrine of predestination. 
In 1563 the long-gathering storm of obloquy burst upon 
the occasion of the publication of his Thirty Dialogues, in 
one of which his adversaries maintained that he had justi- 
fied polygamy under colour of a pretended refutation. His 
dialogues on divorce and the Trinity were also obnoxious. 
No explanation was allowed. Ochino was banished from 
Zurich, and, after being refused a shelter by other Protestant 
cities, directed his steps towards Poland, at that time the 
most tolerant state in Europe. He had not resided there 
long when an edict appeared banishing all foreign dis- 
sidents. Flying from the country, he encountered the 
plague at Pinczoff; three of his four children were carried 
off; and he himself, worn out by misfortune, expired in 
solitude and obscurity at Schlakan in Moravia, about 
the end of 1564. His reputation among Protestants was 
at the time so bad that he was charged with the author- 
ship of the treatise De tribus Impostoribus, as well as 
with having carried his alleged approval of polygamy into 
practice. It was reserved for his recent biographer Dr 
Benrath to justify him, and to represent him as a fervent 
evangelist and at the same time as a speculative thinker with 
a passion for free inquiry, always learning and unlearning 
and arguing out difficult questions with himself in his 
dialogues, frequently without attaining to any absolute 
conviction. The general tendency of his mind, neverthe- 
less, was counter to tradition, and he is remarkable as 
resuming in his individual history all the phases of Pro- 
testant theology from Luther to Socinus. He is especially 
interesting to Englishmen for his residence in England, 
and the probable influence of more than one of his writings 
upon Milton. 

All attainable information respecting Ochino is collected in Dr 
Benrath’s excellent German biography, translated into English by 
Miss Helen Zimmern, with a preface by the Rev. W. Arthur, 
London, 1876. 6 (R. G.) 

OCHRE. See PIGMENTS. 

OCKLEY, Simon (1678-1720), Orientalist, was born at 
Exeter in 1678. He was educated at Queens’ College, 
Cambridge, and graduated B.A. in 1697, M.A. in 1701, 
and B.D. in 1710; he became fellow of Jesus College and 
vicar of Swavesey, and in 1711 was chosen Arabic pro- 
fessor of the university. He hada large family, and his 
latter days were embittered by pecuniary embarrassments, 
which form the subject of a chapter in D’Israeli’s Calamities 
of Authors. The preface to the second volume of his 
History of the Saracens is dated from Cambridge castle, 


where he lay a prisoner for debt. He died in the year 
1720. His chief work is Zhe History of the Saracens, in 
2 vols. 8vo, 1708-18, which long enjoyed a great reputa- 
tion; unfortunately Ockley took as his main authority 
a MS. in the Bodleian of Pseudo-Wákidt's F"utáh al-Shám, 
which is rather historical romance than history. 

O'CLERY, Micwaet (born c. 1575). See CELTIC LITER- 
ATURE, vol. v. p. 307. 

O'CONNELL, DaxiEL (1775-1847), born on 6th August, 
1775, near Cahirciveen, à small town in Kerry, Ireland, 
was sprung from a race the heads of which had been 
Celtic chiefs, had lost their lands in the wars of Ireland, 
and had felt the full weight of the harsh penal code which 
long held the Catholic Irish down. His ancestors in the 
18th century had sent recruits to the famous brigade of 
Trish exiles in the service of France, and those who remained 
at home either lived as tenants on the possessions of which 
they had once been lords, or gradually made money by smug- 
gling, a very general calling in that wild region. Thus he 
inherited from his earliest years, with certain traditions of 
birth and high station, a strong dislike of British rule in 
Ireland and of the dominant owners of the soil, à firm 
attachment to his proscribed faith, and habitual skill in 
evading the law; and these influences may be traced in 
his subsequent career. O'Connell learned the rudiments 
at a school in Cork, one of the first which the state in 
those evil days allowed to be opened for Catholic teach- 
ing; anda few years afterwards he became a student, as 
was customary with Irish youths of his class, in the 
colleges of St Omer and Douai. His great abilities, it is 
said, were there perceived by the principals, and their 
peculiar training undoubtedly left a permanent mark on 
his mind and nature, for the casuistry and the diction of 
the Romish priesthood distinctly appear in his speeches 
and writings, and he had much of the ecclesiastic in his 
manners and bearing. These years, too, in France had, in 
another way, a decided effect in forming his judgment on 
political questions of high moment. He was an eye-witness 
on more than one occasion of the folly and excesses of the 
French Revolution ; and these scenes not only increased his 
love for his church, but strongly impressed him with that 
dread of anarchy, of popular movements ending in blood- 
shed, and of communistic and socialistic views which 
characterized him in after life. To these experiences, too, 
we may partly ascribe the reverence for law, for the rights 
of property, and for the monarchical form of government 
which he appears to have sincerely felt; and, demagogue 
as he became in a certain sense, they gave his mind a deep 
Conservative tinge. In 1798 he was called to the bar of 
Treland, and though, as professing a still degraded creed, 
he was shut out from the chance of promotion, though he 
could not even obtain a silk gown, and though, what was 
of more importance, he was subjected in a variety of ways 
to caste hostility, he rose before long to the very highest 
eminence among contemporary lawyers and advocates. 
This position was in the main due to a dexterity in con- 
ducting causes, and especially in examining witnesses, in 
which he had no rival at the Irish bar, and here his pro- 
found sagacity, observant cunning, and intuitive knowledge 
of the native character enabled him to accomplish wonders, 
even at the present day not wholly forgotten. He was, 
however, a thorough lawyer besides, inferior in scientific 
learning to two or three of his most conspicuous rivals, 
but well read in every department of law, and especially a 
master in all that relates to criminal and constitutional 
jurisprudence. As an advocate, too, he stood in the very 
highest rank ; in mere oratory he was surpassed by Plun- 
ket, and in rhetorical gifts by Bushe, the only speakers 
to be named with him in his best days at the Irish bar ; 
but his style, if not of the most perfect kind, and often 
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disfigured by decided faults, was marked by a peculiar 
subtlety and manly power, and produced great and 
striking effects. On the whole, in the art of winning 
over juries he had scarcely an equal in the law courts. 

To understand, however, O'Connell's greatness we must 
look to the field of Irish politics. From early manhood 
he had turned his mind to the cóndition of Ireland 
and the mass of her people. The worst severities of the 
penal code had been, in a certain measure, relaxed, but 
the Catholics were still in a state of vassalage, and they 
were still pariahs compared with the Protestants. The 
rebellion of 1798 and the union had dashed the hopes of 
the Catholic leaders, and their prospects of success seemed 
very remote when, in the first years of the present century, 
the still unknown lawyer took up their cause. Up to this 
juncture the question had been in the hands of Grattan 
and other Protestants, and of a small knot of Catholic 
nobles and prelates ; but their efforts had not accomplished 
much, and they aimed only at a kind of compromise, 
which, while conceding their principal claims, would have 
placed their church in subjection to the state. O'Connell 
inaugurated a different policy, and had soon given the 
Catholic movement an energy it had not before possessed. 
Himself a Catholic of birth and genius, unfairly kept back 
in the race of life, he devoted his heart and soul to the 
cause, and his character and antecedents made him the 
champion who ultimately assured its triumph. Having 
no sympathy with the rule of * the Saxon," he saw clearly 
how weak was the hold of the Government and the Pro- 
testant caste on the vast mass of the Catholic nation; 
having a firm faith in the influence of his church, he per- 
ceived that it might be made an instrument of immense 
political power in Ireland ; and, having attained a mastery 
over the lawyer’s craft, he knew how a great popular 
movement might be so conducted as to elude the law and 
yet be in the highest degree formidable. With these 
convictions, he formed the bold design of combining the 
Trish Catholic millions, under the superintendence of the 
native priesthood, into a vast league against the existing 
order of things, and of wresting the concession of the 
Catholic claims from every opposing party in the state 
by an agitation, continually kept up, and embracing almost 
the whole of the people, but maintained within constitu- 
tional limits, though menacing and shaking the frame of 
society. He gradually succeeded in carrying out his pur- 
pose : Catholic associations, at first small, but slowly assum- 
ing larger proportions, were formed in different parts of 
the country ; attempts of the Government and of the local 
authorities to put them down were skilfully baffled by 
legal devices of many kinds; and at last, after a conflict 
of years, all Catholic Ireland was arrayed to a man in 
an organization of enormous power, that demanded its 
rights with no uncertain voice. O’Connell, having long 
before attained an undisputed and easy ascendency, stood 
at the head of this great national movement; but it will 
be observed that, having been controlled from first to 
last by himself and the priesthood, it had little in common 
with the mob rule and violence which he had never ceased 
to regard with aversion. His election for Clare in 1828 
proved the forerunner of the inevitable change, and the 
Catholic claims were granted the next year, to the intense 
regret of the Protestant Irish, by a Government avowedly 
hostile to the last, but unable to withstand the overwhelming 
pressure of a people united to insist on justice. The result, 
unquestionably, was almost wholly due to the energy and 
genius of a single man, though the Catholic question would 
have been settled, in all probability, in the course of time ; 
and it must be added that O’Connell’s triumph, which 
showed what agitation could effect in Ireland, was far from 
doing his country unmixed good. 
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O'Connell joined the Whigs on entering parliament, and 
gave effective aid to the cause of reform. The agitation, 
however, on the Catholie question had quickened the sense 
of the wrongs of Ireland, and the Irish Catholies were 
engaged ere long in a crusade against tithes and the 
established church, the most offensive symbols of their 
inferiority in the state. It may be questioned whether 
O'Connell was not rather led than a leader in this; the 
movement, at least, passed beyond his control, and the 
country for many months was terrorized by scenes of 
appalling crime and bloodshed. Lord Grey, very properly, 
proposed measures of repression to put this anarchy down, 
and O’Connell opposed them with extreme vehemence, a 
seeming departure from his avowed principles, but natural 
in the case of a popular tribune. This caused a breach 
between him and the Whigs; but he gradually returned to 
his allegiance to them when they practically abolished 
Irish tithes, cut down the revenues of the established 
church, and endeavoured to secularize the surplus. By 
this time O’Connell had attained a position of great emi- 
nence in the House of Commons: as a debater he stood 
in the very first rank, though he had entered St Stephen’s 
after fifty ; and his oratory, massive and strong in argu- 
ment, although too often scurrilous and coarse, and marred 
by a bearing in which cringing flattery and rude bullying 
were strangely blended, made a powerful, if not a pleasing, 
impression. O’Connell steadily supported Lord Melbourne’s 
Government, gave it valuable aid in its general measures, 
and repeatedly expressed his cordial approval of its policy 
in advancing Irish Catholics to places of trust and power 
in the state, though personally he refused a high judicial 
office. These were not the least useful years of his life, 
and they clearly brought out the real character and tend- 
encies of his views on polities. Though a strict adherent 
of the creed of Rome, he was a Liberal, nay a Radical, as 
regards measures for the vindication of human liberty, 
and he sincerely advocated the rights of conscience, the 
emancipation of the slave, and freedom of trade. But his 
rooted aversion to the democratic theories imported from 
France, which were gradually winning their way into Eng- 
land, only grew stronger with advancing age; he denounced 
Chartism in unmeasured terms ; the sovereign had no more 
loyal subject ; and if, as became him, he often condemned 
the tyranny of bad Continental Governments, he reverenced 
the constitution and laws of England interpreted in a gener- 
ous spirit. His conservatism, however, was most apparent 
in his antipathy to socialistic doctrines and his tenacious 
regard for the claims of property. He actually opposed 
the Irish Poor Law, as encouraging a communistie spirit; he 
declared a movement against rent a crime ; and, though he 
had a strong sympathy with the Irish peasant, and advo- 
cated a reform of his precarious tenure, it is difficult to 
imagine that he could have approved the cardinal principle 
of the Irish Land Act, the judicial adjustment of rent by 
the state. 

O’Connell changed his policy as regards Ireland when 
Peel became minister in 184]. He declared that a Tory 
régime in his country was incompatible with good govern- 
ment, and he began an agitation for the repeal of the 
union. One of his motives in taking this course no doubt 
was a strong personal dislike of Peel, with whom he had 
often been in collision, and who had singled him out in 
1829 for what must be called a marked affront. O’Connell, 
nevertheless, was sincere and even consistent in his con- 
duct: he had denounced the union in early manhood as 
an obstacle to the Catholic cause; he had spoken against 
the measure in parliament; he believed that the claims of 
Ireland were set aside or slighted in what he deemed an 
alien assembly ; and, though he had ceased for some years 
to demand repeal, and regarded it as rather a means 
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than an end, he was throughout life an avowed repealer. 
]t should be observed, however, that 1n his judgment the 
repeal of the union would not weaken the real bond be- 
tween Great Britain and Ireland ; and he had nothing in 
common with the rebellious faction who, at a later period, 
openly declared for the separation of the two countries 
by force. "The organization which had effected such mar- 
vellous results in 1828-29 was recreated for the new pro- 
ject. Enormous meetings, convened by the priesthood, 
and directed or controlled by O'Connell, assembled in 
1842-43, and probably nine-tenths of the Irish Catholics 
were unanimous in the cry for repeal. O'Connell seems 
to have thought success certain ; but he had not perceived 
the essential difference between his earlier agitation and 
this. The enlightened opinion of the three kingdoms for 
the most part approved the Catholic claims, and as cer- 
tainly it condemned repeal. After some hesitation Deel 
resolved to put down the repeal movement. A vast in- 
tended meeting was proclaimed unlawful, and O'Connell 
was arrested and held to bail, with ten or twelve of his 
principal followers. He was convicted after the trials that 
followed, but they were not good specimens of equal justice, 
and the sentence was reversed by the House of Lords, with 
the approbation of competent judges. The spell, however, 
of O’Connell’s power had vanished ; his health had suffered 
much from a short confinement ; he was verging upon his 
seventieth year; and he was alarmed and pained by the 
growth of a party in the repeal ranks who scoffed at his 
views, and advocated the revolutionary doctrines which he 
had always feared and abhorred. Before long famine had 
fallen on the land, and under this visitation the repeal 
movement, already paralysed, wholly collapsed. O’Connell 
died soon afterwards, on 15th May 1847, at Genoa, whilst 
on his way to Rome, profoundly afflicted by his country’s 
misery, and by the failure of his late high hopes, yet soothed 
in dying by sincere sympathy, felt throughout Ireland and 
largely in Europe, and expressed even by political foes. 
He was a remarkable man in every sense of the word; 
Catholic Ireland calls him her “Liberator” still; and history 
will say of him that, with some failings, he had many and 
great gifts, that he was an orator of a high order, and that, 
agitator as he was, he possessed the wisdom, the caution, 
and the tact of a real statesman. O’Connell married in 
1802 his cousin Mary O’Connell, by whom he had three 
daughters and four sons. Of the latter, all have at one 
time or another had seats in parliament. (W. 0. M. 

O'CONNOR, Francus Epwarp (1796-1855), Chartist 
leader, was born in 1796, and entered parliament as 
member for the county of Cork in 1832. Though a 
zealous supporter of repeal, he endeavoured to supplant 
O'Connell as the leader of the party, an attempt which 
aroused against him the popular antipathy of the Irish. 
When, therefore, in 1834 he was unseated on petition, he 
resolved to go to England, where he established the Northern 
Star newspaper, and became a vehement advocate of the 
Chartist movement. In 1847 he was returned for Notting- 
ham, and in 1848 he presided at a Chartist demonstration 
in London, which caused great alarm. (See CHARTISM, 
vol. v. p. 434.) The eccentricity and extravagance which 
had characterized his opinions from the beginning of his 
career gradually became more marked until they developed 
into insanity. He began to conduct himself in a strange 
and disorderly manner in the House of Commons, and in 
1853 he was found to be of unsound mind by a commis- 
sion of lunacy. He died at London 30th August 1855, 
and was buried in Kensal Green cemetery. 

OCTAVIA.  (1.) Octavia, daughter of Caius Octavius, 
prætor, 61 B.C., and sister of the emperor Augustus, was 
married to C. Marcellus, one of the bitterest enemies of 
Julius Cesar. In 41 her husband died, and she was 
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married immediately to Antony, with the design of secur- 
ing peace between her brother and her new husband. Her 
beauty and her high character are praised in the warmest 
terms by all authorities, and at first Antony devoted him- 
self to her, and seemed to have forgotten his jealousy of 
her brother and his old love for Cleopatra. But his affec- 
tion for his wife was not strong enough to counterbalance 
the feelings that weighed against it. In the year 36 he 
went off to the Parthian war and to meet Cleopatra, and, 
when in the following year Octavia brought out troops 
and money to him, he refused to see her and bade her go 
back to Home. She sent the money to him and returned 
to his house, where she educated his son by a former wife 
along with her own children. In 32 Antony formally 
divorced her, but she always protected his children, even 
those of Cleopatra. She died 11 3B.c., and was buried with 
the highest honours by the state. (2.) Octavia, daughter 
of the emperor Claudius, was married in her twelfth year 
to NERO (g.v.). A Latin tragedy on her fate is attributed, 
though wrongly, to Seneca. 

OCTOBER, the eighth month of the old Roman year, 
which began in spring. By the Julian arrangement, while 
retaining its old name, it became the tenth month, and had 
thirty-one days assigned to it. The meditrinalia, when a 
libation of new wine was made in honour of Meditrina, 
were celebrated on the 11th, the faunalia on the 13th, 
and the equiria, when the “equus October” was sacrificed 
to Mars in the Campus Martius, on the 15th. The principal 
ecclesiastical feasts in October are those of St Luke on the 
18th and of St Simon and St Jude on the 28th. By the 
Slavs this is called “yellow month," from the fading of 
the leaf; to the Anglo-Saxons it was known as Winter- 
fylleth, because at this full moon (fylleth) winter was 
supposed to begin. It corresponds partly to the Vendé- 
miaire and partly to the Brumaire of the first French 
republic. 

OCTOPUS. See CUTTLEFISH, vol vi p. 735; and 
MoLLUsCA, vol. xvi. p. 669 sq. 

OCYDROME, a word formed from Ocydromus, meaning 
“swift-runner,” and suggested by Wagler in 1830 as a 
generic term for the New-Zealand bird called in the then 
unpublished manuscripts of the elder Forster Rallus troglo- 
dytes, and so designated in 1788 by Gmelin, who knew of 
it through Latham's English description. Wagler’s sug- 
gestion has since been generally adopted, and the genus 
Ocydromus is accepted by most ornithologists as a valid 
group of Rallide; but the number of species it contains 
is admittedly doubtful, owing to the variability in size and 
plumage which they exhibit, and their correct nomencla- 
ture must for the present be considered uncertain. Mr 
Buller in his Birds of New Zealand identifies the ** Wood- 
hen,” observed in great abundance on the shores of Dusky 
Bay in 1773 by Cook and his companions on his second 
voyage, with the Gallirallus fuscus described and figured 
by Du Bus in 1847, and accordingly calls it O. fuscus; but 
it cannot be questioned that the species from this locality 
—which appears to have a somewhat limited range in the 
Middle Island,! and never to be imet with far from the 
sea-coast, where it lives wholly on crustaceans and other 
marine animals—is identical with that of the older authors 
just mentioned. In 1786 Sparrman, who had also been of 
Cook's company, figured and described as Rallus australis 
a bird which, though said by him to be that of the southern 
coast of New Zealand, differs so much from the A. troglo- 
dytes as to compel a belief in its specific distinctness ; and 


1 Jt also occurs in Stewart Island, and singularly enough on the 
more distant group known as the Snares. The Gallirallus brachy- 
pterus of Lafresnaye, of which the typical (and unique ?) specimen from 
an unknown locality is in the Caen Museum, has also been referred to 
this species, but the propriety of the act may be doubted. 
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indeed his species has generally been identified with the 
common “ Weeka” of the Maories of the Middle Island, 
which ean scarcely be the case if his statement is abso- 
lutely true, since the latter does not appear to reach so far 
to the southward, or to affect the sea-shore. It may there- 
fore be fairly inferred that his subject was obtained from 
some other locality. The North Island of New Zealand has 
what is allowed to be a third species, to which the name of 
Ocydromus earl? is attached, and this was formerly very 
plentiful; but its numbers are rapidly deereasing, and 
there is every chance of its soon being as extinct as is the 
species which tenanted Norfolk Island on its discovery by 
Cook in 1774, and was doubtless distinct from all the rest, 
but no specimen of it is known to exist in any museum.! 
Another species, O. sylvestris, smaller and lighter in colour 
than any of the rest, was found in 1869 to linger yet in 
Lord Howe's Island (Proc. Zool. Society, 1869, p. 472, pl. 
xxxv.) Somewhat differing from Ocydromus, but appa- 
rently very nearly allied to it, is a little bird peculiar, it is 
believed, to the Chatham Islands (Zbis, 1872, p. 247), and 
now regarded by Captain Hutton as the type of a genus 
Cabalus under the name of C. modestus, while other natu- 
ralists consider it to be the young of the rare Kallus dieffen- 
bachi. So far the distribution of the Ocydromine form is 
wholly in accordance with that of most others characteristic 
of the New-Zealand sub-region; but a curious exception is 
asserted to have been found in the Gallirallus lafresnay- 
anus of New Caledonia, which, though presenting some 
structural differences, has been referred to the genus 
Ocydromus. 

The chief interest attaching to the Ocydromes is their 
inability to use in flight the wings with which they are 
furnished, and hence an extreme probability of the form 
becoming wholly extinct in a short time. Of this inability 
there are other instances among the Rallide (see Moor- 
HEN, vol. xvi. p. 808); but here we have coupled with it 
the curious fact that in the skeleton the angle which the 
scapula makes with the coracoid is greater than a right 
angle, a peculiarity shared only, so far as is known, among 
the Carinatæ by the Dodo. The Ocydromes are birds of 
dull plumage, and mostly of retiring habits, though the 
common species is said to show great boldness towards 
man, and, from the accounts of Cook and the younger 
Forster, the birds seen by them displayed little fear. It 
is also declared that they will interbreed with common 
poultry, and more than one writer vouches for the truth 
of this extraordinary statement. It is to be hoped that 
the naturalists of New Zealand will not allow the form to 
become extinct if any effectual means can be taken to per- 
petuate it; but, should that fate be inevitable, it at least 
behoves the present generation to see that every possible 
piece of information concerning the birds be recorded, and 
every possible preparation illustrating their structure be 
made, while yet there is time ; for, though much has been 
written on the subject, it is obvious from one of the latest 
papers (Trans. New Zealand Institute, x. p. 213) that there 
is still more to be learned, some of which may throw further 
light on the affinities of the birds of the extinct genus 
A ptornis. AS.) 

ODDFELLOWS, a name adopted by the members of 
certain social institutions having mystic signs of recogni- 


l As before stated (NESTOR, p. 354 ante), the younger Forster 
remarked that the birds of Norfolk Island, though believed by the 
other naturalists of Cook's ship to be generally the same as those of 
New Zealand, were distinguished by their brighter colouring. There can 
now be little doubt that all the land-birds were specifically distinct. 
It seems to be just possible that Sparrman’s Xe. australis, which cannot 
be very confidently referred to any known species of Ocydromus, may 
have been from Norfolk Island ; but there is little probability of the 
point ever being determined, though it seems to be worth the atten- 
tion of ornithologists. 
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tion, initiatory rites and ceremonies, and various grades of 
dignity and honour. The objects the associations have in 
view are purely social and benevolent; the sphere of their 
operations is confined wholly to their own members, and 
secrecy is enjoined in regard to all benevolent acts. As 
in the case of most other institutions of a similar kind, a 
claim of venerable antiquity has been set up for the order 
of Oddfellows,—the most common account of its origin 
ascribing it to the Jewish legion under Titus, who, it is 
asserted, received from that emperor its first charter 
written on a golden tablet. Statements even more im- 
probable and fantastic have been made regarding its 
foundation, but Oddfellows themselves now generally 
admit that the institution cannot be traced to an earlier 
period than the first half of the 18th century, and explain 
the name as adopted at a time when the severance into 
sects and classes was so wide that persons aiming at social 
union and mutual help were a marked exception to the 
generalrule. Mention is made by Defoe of the society of 
Oddfellows, but the oldest lodge of which the name has 
been handed down is the Loyal Aristarcus, No. 9, which 
met in 1745 “at the Oakley Arms, Borough of Southwark ; 
Globe Tavern, Hatton Garden; or the Boar’s Head in 
Smithfield, as the noble master may direct." The earliest 
lodges were supported by each member and visitor paying 
à penny to the secretary on entering the lodge, and special 
sums were voted to any brother in need. If out of work 
he was supplied with a card and funds to reach the next 
lodge, and he went from lodge to lodge until he found 
employment. Now there is a regular system of periodical 
dues and collections, with occasional fees proportioned to 
the dignities or degrees conferred in the lodges. At first 
each lodge was practically independent of the others, and 
had its own special rules and government, but a close bond 
of unity gradually grew up between the large majority of 
the lodges until they adopted a definite common ritual 
and became confederated under the name of the Patriotic 
Order. Towards the end of the century many of the 
lodges were broken up by State prosecutions on the suspi- 
cion that their purposes were ‘‘seditious,” but the society, 
changing its name and location, continued to exist in a sort 
of moribund condition, as the Union Order of Oddfellows, 
until in 1809 several of the members endeavoured to 
resuscitate its dormant energies. Finding, however, that 
it was impossible to excite an interest in anything higher 
than convivial meetings, they in 1813, at a convention in 
Manchester, formally seceded from the Union Order and 
formed the Independent Order of Oddfellows, Manchester 
Unity, which increased with enormous rapidity, and now 
overshadows all the minor societies in England. Accord- 
ing to the Oddfellows’ Magazine for October 1883, the 
membership of the order in 1834 was 32,832, which in 
1837 had increased to 80,570 and in 1845 to 239,374, 
while in January 1883 the numbers had risen to 565,368, 
the lodges amounting to 4251. In 1881 the receipts were 
£761,695, the payments £531,335, and the capital 
£5,291,891. In 1850 the society was legalized and recog- 
nized by the state in a corporate capacity. The Oddfellows’ 
Magazine, issued by the society, and up to October 1883 
published quarterly, now appears monthly. In England 
there are a large number of minor orders of Oddfellows, 
which either existed before the Manchester Unity, have 
seceded from it, or have had an independent origin. 
Among them are the Ancient Independent Order or Kent 
Unity, Woolwich, 1805, revived 1861; the Nottingham 
Ancient Imperial Order, 1812; the London Unity, 1820; 
the Boston Unity, 1832; the Kingston Unity, 1840; the 
Norfolk and Norwich Unity, 1849 ; and the Derby Mid- 
land United Order, 1856. 

Oddfellowship was introduced into the United States 
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from the Manchester Unity in 1819, and the grand lodge 
of Maryland and the United States was constituted 22d 
February 1821. At first the progress of the order was 
slow, but, as may be supposed from the social characteristics 
and proclivities of the Americans, as soon as it had gained 
a firm hold its principles spread with great rapidity, and 
it now rivals in membership and influence the Manchester 
Unity, from which it severed its connexion in 1842. In 
1843 it issued a dispensation for opening the Prince of 
Wales Lodge No. 1 at Montreal, Canada. "The American 
society, including Canada and the United States, has its 
headquarters at Baltimore. In 1882 the membership was 
said to be 500,000, the income 6,000,000 dollars, and the 
annual sum disbursed for the relief of members of the 
order 2,000,000 dollars. Organizations, connected either 
with the United States or England, have been founded in 
Germany, Switzerland, Gibraltar and Malta, Australia, 
New Zealand, the Fiji Islands, the Hawaiian Islands, 
South Africa, South America, the West Indies, and 
Barbados. 

The rules of the different societies, various song-books, and a 
number of minor books on Oddfellowship have been published, but 
the most complete and trustworthy account of the institution is 
that in The Compicte Manual of Oddfellowship, its History, Prin- 
ciples, Ceremonies, and Symbolism, privately printed, 1879. 

ODENATHUS, or OnxxaTHUs ('O8aíva8os, MIIN), 
prince of Palmyra. See PALMYRA and PERSIA. 

ODENSE, a city of Denmark, the chief town of the 
province of the same name, forming the northern part 
of the island of Fünen (Fyen), lies about 4 miles from 
Odense Fjord on the Odense Aa, the main portion on the 
north side of the stream and the modern Albani quarter 
on the south side. It is a station on the railway route 
between Copenhagen and western Denmark, and a ship 
canal 10 feet deep constructed in 1796-1804 affords direct 
communication with the sea. St Canute's Church, formerly 
connected with the great Benedictine monastery of the 
same name, is one of the largest and finest edifices of its 
kind in Denmark. It is constructed of brick in a pure 
Gothic style. Originally dating from 1081-93, it was 
rebuilt in the 13th century, and has been restored since 
1864. Under the altar lies Canute, the patron saint of 
Denmark, who intended to dispute with William of Nor- 
mandy the possession of England, but was slain in an 
insurrection at Odense in 1086; Kings John and Christ- 
ian IL are also buried within the walls. Our Lady’s 
Church, built in the 13th century and restored in 1851-52 
and again in 1864, contains a fine carved altar-piece by 
Claus Berg of Lübeck. Odense castle was erected by 
Frederick IV., who died there in 1730. The provincial 
infirmary (1862), the new post-office, the Franciscan hospital, 
presented to Fünen in 1539 by King Christian III., 
Frederick VIL's foundation (1862), the episcopal library 
(25,000 volumes), and Karen Brahe’s library may also be 
mentioned. As an industrial town Odense has made great 
progress since the middle of the century ; besides a large 
number of breweries and distilleries, it contains glove-fac- 
tories, match works, mineral-water works, tobacco-factories, 
chemical works, &c. The population was 5782 in 1801, 
11,122 in 1850, 16,970 in 1870, and 20,804 in 1880. 

Odense, or Odinsey, originally Odinsoe, i.e., Odin's sanctuary, 
is one of the oldest, as it has long been one of the most import- 
ant, cities of Scandinavia. St Canute's shrine was a great resort of 
pilgrims throughout the Middle Ages. In the 16th century the 
town was the meeting-place of several parliaments, and down to 
1805 it was the seat of the provincial assembly of Fünen. It was the 
first place in Denmark to introduce gas-light (in the close of 1853). 
Hans Andersen was born in Odense, and Kingo, the Danish hymn- 
writer, was bishop of the diocese. Paludan-Miiller, a native of the 


neighbouring town of Kjerteminde, was educated in the Odense 
cathedral school. 


ODER (Latin, Viadrus; Slavonic, Vjodr), one of the 
principal rivers of Germany, rises on the Odergebirge in 
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the Moravian tableland, in 49° 43’ N. lat. and 17° 35’ E. 
long., at a height of 1950 feet above the sea, and 14 miles 
to the east of Olmütz. Itis 550 miles long from its source 
to its mouth in the Baltic Sea, and drains an area of about 
50,000 square miles. The first 45 miles of its course lie 
within Moravia; for the next 15 it forms the frontier be- 
tween Prussian and Austrian Silesia; while the remaining 
490 miles belong to Prussia, where it traverses the provinces 
of Silesia, Brandenburg, and Pomerania. It flows at first 
towards the south-east, but on quitting Austria turnstowards 
the north-west, maintaining this direction as far as Frank- 
fort, beyond which its general course is nearly due north. 
As far as the frontier the Oder flows through a well-defined 
valley, but, after passing through the gap between the 
Moravian mountains and the Carpathians and entering the 
Silesian plain, its valley is wide and shallow and its banks 
generally low. In its lower course it is divided into numer- 
ous branches, forming a large quantity of islands. The 
main channel follows the left side of the valley and finally 
expands into the Pommersche or Stettiner Haff, which is 
connected with the sea by three arms, the Peene, the Swine, 
and the Dievenow, forming the islands of Usedom and 
Wollin. The Swine, in the middle, is the main channel for 
navigation. The chief tributaries of the Oder on the left 
bank are the Oppa, Glatz Neisse, Katzbach, Bober, and 
Lausitz Neisse ; on the right bank the Malapane, Bartsch, 
Faule Obra, and Warthe. Of these the only one of im- 
portance for navigation is the Warthe, which through the 
Netze is brought into communication with the Vistula. 
The Oder is also connected by canals with the Havel and 
the Spree. The most important towns on its banks are 
Ratibor, Oppeln, Brieg, Breslau, Glogau, Frankfort, Cüstrin, 
and Stettin, with the seaport of Swinemünde at its mouth. 
Glogau and Cüstrin are strongly fortified, and Swinemünde 
is also defended by a few forts. 


The navigation of the Oder is rendered somewhat difficult by the 
rapid fall of its upper course, amounting above Brieg to 2 feet per 
mile, and by the enormous quantities of débris brought into it by 
its numerous mountain tributaries. The German authorities, how- 
ever, have been unwearied in their efforts to improve the channel, 
and have now succeeded in securing a minimum depth of 3 feet at 
low water throughont almost the whole of the Prussian part of the 
river. Their most important undertaking was the diversion of the 
river into a new and straight channel in the Oderbruch below Frank- 
fort, by which an extensive detour was cut off and a large tract of 
swampy country brought under cultivation. The Oder at present 
begins to be navigable for barges at Ratibor, where it is about 100 
feet wide, but the navigable channel will probably soon extend up- 
wards to Oderberg. Sca-going vessels cannot go beyond Stettin. 
A second Oder-Spree canal, leaving the Oder opposite the mouth of 
the Warthe and Joining the Spree near Berlin, has been determined 
on ; and a canal connecting the Oder and the Danube has also been 
planned. The traffic on the Oder, which is steadily increasing, is 
mainly concerned with agricultural produce and timber. Some 
idea of its extent may be gathered from the fact that 280 river- 
steamers and 2800 other vessels passed through the Oderbruch (up 
and down) in 1881 with cargoes amounting in all to 166,500 tons. 
The river is here about 750 feet wide and 8 feet deep. The fishing 
is important, particularly in the neighbourhood of Stettin. 

Those interested in river navigation or engineering may be referred to the 
following works: Becker, Zur Kenntniss der Oder und ihres Flüchengebiets (1868) ; 


“ Die Deutsehen Wasserstrassen” in the Statistik des Deutschen Reiches for 1874 ; 
Haase, Regulation der deutschen Hauptstrome (Breslau, 1850). 


ODESSA, one of the most important seaports of Russia, 
ranks in the empire by its population (225,000) and foreign 
trade after St Petersburg, Moscow, and Warsaw. It is 
situated in 46° 28’ N. lat. and 30° 44’ E. long., on the 
southern shore of a semicircular bay, at the north-western 
angle of the Black Sea, and is 933 miles distant from Moscow 
and 403 miles from Kieff. Odessa is the proper seaport for 
the basins of two great rivers of Russia, the Dnieper, with 
its tributary the Bug, and the Dniester; the entrances to 
the mouths of both these offering many difficulties for 
navigation, trade has from the remotest antiquity selected 
this spot, which is situated half-way between the estuaries, 
while the flat ground of the neighbouring steppe allows 
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easy communication with the lower parts of both rivers. 
The dimans or lagoons of Haji-bey and Kuyalnik, which 
penetrate far inland from the neighbourhood of Odessa, 
are separated from the sea by flat sandy isthmuses. The 
bay of Odessa, which has an area of 14 square miles and 
a depth of 30 feet, with a soft bottom, is a dangerous 
anchorage on account of its exposure to easterly winds. 
The ships lie, therefore, in two harbours, both protected 
by moles,—the “quarantine harbour,” from 4 to 21 feet 
deep, and the so-called “practical harbour,” for coasting 
vessels, with a maximum depth of 11 feet. A new one, 
- 1100 yards long and 660 yards wide, was constructed a 
few years ago. The harbours freeze for a few days in 
winter, as also does the bay itself occasionally, navigation 
being interrupted every year for an average of sixteen 
days. Odessa experiences the influence of the continental 
climate of the neighbouring steppes; its winters are cold 
(the average temperature for January being 23°:2, and the 
isotherm for the entire season that of Königsberg), its 
summers are hot (72°°8 in July), and the yearly average 
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temperature is 48°°5. The rainfall is scanty (ninety-two 
rainy days, with 14 inches of rain per annum); and one of 
the plagues of the city is the chalky dust, which is raised 
in clouds by the strong winds to which it is exposed. The 
city is built on a terrace from 100 to 150 feet in height, 
which descends by steep crags to the sea, and on the other 
side is continuous with the level of the steppe, which is 
covered with a layer of “black earth”; the subsoil consists 
of clay, gravel, and a soft Tertiary sandstone, which is used 
for building, but readily disintegrates under atmospheric 
agencies, Catacombs whence this sandstone has been taken 
extend underneath the town and the suburbs, not without 
some danger to the buildings. The water-supply is inade- 
quate. Drinking-water was formerly shipped from the 
Crimea, and the poorer classes had to supply themselves 
from cisterns and bad wells. An aqueduct, 27 miles long, 
now brings water from Mayaki on the Dniester. 
The general aspect of Odessa is that of a wealthy west- 
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European city. Its chief embankment, bordered with tall 
and handsome houses, forms a fine promenade; a superb 
flight of steps descends to the sea from its central square, 
which is adorned with a statue of Richelieu. The central 
parts of the city have broad streets and squares, bordered 
with fine buildings and mansions in the Italian style, and 
with good shops. But even on the best streets poor houses 
surrounded with open yards occur side by side with richly- 
decorated palaces; and in close association with elegant 
carriages and rich dresses one sees the open car of the 
peasant and the dirty dress of the Jew or the Bulgarian. 
The cathedral, finished in 1849, can accommodate 5000 
persons ; it contains the tomb of Count Worontzoff, a former 
governor-general, who contributed much towards the de- 
velopment and embellishment of the city. The “Palais 
Royal" with its parterre and fountains, and the spacious 
publie park are fine pleasure-grounds, whilst in the ravines 
that descend to the sea the dirty houses of the poorer classes 
are massed. The shore is occupied by immense granaries, 
some of which look like palaces, and large storehouses take 
up a broad space in the west of the city. Odessa, which 
has a circumference of 6 miles, consists of the city proper, 
containing the old fort (now a quarantine establishment) 
and surrounded by a boulevard, where was formerly a wall 
marking the limits of the free port, of the suburbs Novaya 
and Peresyp, extending northward along the lower shore of 
the bay, and of Moldavanka to the south-west. A number 
of villas and cottages surround the city; the German 


colonies Liebenthal and Lustdorf are bathing-places. 

Odessa is the real capital, intellectual and commercial, of tho 
so-called Novorossia, which includes the governments of Bessarabia 
and Kherson. In the official subdivision of Russia it is only the 
chief town of the district of the same name in the government of 
Kherson. It constitutes at the same time an independent ‘‘ muni- 
cipal district" or captaincy (gradonachalstvo), which covers 182 
square miles and includes a dozen villages, some of which have 
from 2000 to 8000 inhabitants. Odessa, like St Petersburg and 
Moscow, received in 1863 a new municipal constitution, with an 
elective mayor, municipal assembly, and executive council. It is 
also the chief town of the Novorossian educational district, and 
has a university, which replaced Richelieu Lyceum in 1865, and 
now has about 400 students. The young scientific society at the 
university is very active in investigating the natural history of 
southern Russia and of the Black Sea, aud has already published 
some valuable Transactions. There are also an historical society 
with a museum containing rich collections from the Hellenic, 
Genoese, Venetian, and Mongolo-Tatar periods of the history of the 
Black Sea coast, a society of agriculture, a public library, and many 
educational institutions. 

The population of Odessa is rapidly increasing. In 1814, twenty 
years after its foundation, it had 25,000 inhabitants; this figure 
steadily grew in succeeding years, Worontzoff allowing all sorts of 
people, runaway serfs included, to settle in the steppes of Bess- 
arabia and Kherson, while at the same time the privileges of a 
free port, granted in 1817 and abolished only in 1857, attracted 
great numbers of merchants of all nationalities. In 1850 Odessa 
had 100,000 inhabitants, 185,000 in 1873, and at present (1884) 
the number exceeds 225,000. Of these the great majority are Great 
Russians and Little Russians; but there are also large numbers of 
Jews (67,000, exclusive of Karaites, against 50,000 in 1873), as 
well as of Italians, Greeks, Germans, and French (to whieh nation- 
alities the chief merchants belong), as also of Roumanians, Ser- 
vians, Bulgarians, Tatars, Armenians, Lazes, Georgians, &e. These 
nationalities do not live in perfect harmony, and the continual 
commercial antagonism between the Greeks and the Jews often 
leads to scenes of disorder. A numerous floating population of 
labourers, attracted at certain periods by pressing work in the 
port, and afterwards left unemployed owing to the enormous 
fluctuations in the corn trade, is one of the features of Odessa. It 
is estimated that there are no less than 35,000 people living from 
hand to month in the utmost misery, partly in the extensive 
labyrinth of the catacombs beneath the city. . 

The leading occupations of the inhabitants are connected with 
exporting, shipping, and manufactures. T hese latter have extended 
rapidly within the last twenty years, but their aggregate produc- 
tion (in the gradonachalstvo of Odessa) does not exceed 20,000,000 
roubles (about £2,000,000). To this total the principal items are 
contributed by the steam flour-inills (about £650,000 in 1879), the 
manufacture of tobaeco (£200,000) and of machinery (£200,000), 
after which come tanncries, soap-works, chemical-works, biscuit- 
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factories, rope-works, and carriage-works. The foreign trade, 
chiefly in corn, has immensely increased of late, since Odessa was 
brought into railway communication with central Russia. Grain 
was exported in 1880 to the amount of 1,040,400 quarters 
(2,445,120 quarters in 1878). This figure is subject, however, to 
great fluetuations. The other articles of export are flour, wool, 
tallow, hides, cattle (about 140,000 head), soap, ropes, and spirits, 
the value of the aggregate amount of exports reaching 42,000,000 
roubles in 1880, against 65, 000,000 roubles in 1879, and 85,815,000 
in 1878. The chief articles of import are tea (£1,600,000 in 1881), 
coffee, riee, cotton, tobaeco, coal, oil, leather, paper, fruits, wine, 
and all kinds of manufactured ware, for an aggregate sum of 
47,775,000 roubles in 1880. Odessa also carries on a brisk trade 
with other seaports of Russia, and, besides the 1508 ships (282 
Russian and 650 English) engaged in foreign trade which entered 
the port of Odessa in 1879, it was visited by 2700 coasting vessels. 
Odessa is in regular steam communication with all the chief ports 
of the Black Sea and the Mediterranean, as also with London. 
The Russian Navigation Company sends its steamers by the Snez 
Canal to Chinese, Indian, and Russian Paeific ports, and has a 
numerous fleet on the Dnieper, Dniester, and Bug. The commercial 
fleet of Odessa in 1880 numbered 101 steamers (44,000 tons) and 
178 sailing ships (19,800 tons). The total revenue of the town 
in 1882 was 1,938,000 roubles, and the expenditure 1,883,000 
roubles,—the chief items being, for charitable institutions 434,000 
roubles, for the army 213,000, for administration and police 309,000, 
and for public instruction 138,000. 

History.—The bay of Odessa was colonized by Greeks at a very 
early period, and their ports—Istrianorum Portus and Isiaeorum 
Portus on the shores of the bay, and Odessus and the modern Skopeli 
at the mouth of the Tiligul /imon—carried on a lively trade with 
the neighbouring steppes. These towns disappeared in the 3d and 
4th centuries, leaving nothing but heaps of ruins ; and for ten cen- 
turies thenceforward no settlements in these traets are mentioned. 
All that is known is that in the 6th century the space between the 
mouths of the Dnieper and the Duiester was occupied by the Antes, 
and in the 9th century by the Tivertsy, both of Slavonian origin. 
In the 14th century this region belonged to the Lithuanians, and in 
1396 Olgerd defeated in battle three Tatar chiefs, one of whom, Bek- 
Haji, had recently founded, at the place now occupied by Odessa, a 
fort which received his name. The Lithuanians, and subsequently 
the Poles, kept the country under their dominion until the 16th 
century, when it was seized by the Tatars, who still permitted, how- 
ever, the Lithuanians to gather salt in the neighbouring lakes. Later 
on the Turks left a garrison at Haji-bey, and founded in 1764 the 
fortress Yanidunia. In 1769 the Zaporog Cossacks made a raid on 
Haji-bey and burned its suburbs, but could not take the fort ; and, 
after the destruction of the Zaporojskaya Sech, the runaway Zapo- 
rogians settled close by Haji-bey in what is now the ‘‘ quarantine 
ravine.” In 1787 the Cossack leader Chepega again attacked Haji- 
bey and burned all its storehouses, and two years later the Russians, 
under the French captain De Ribas, took the fortress by assault. 
In 1791 Haji-bey and the Otchakoff region were conceded to Russia. 
De Ribas and the Freneh engineer Voland were entrusted in 1794 
with the erection of a town and the construction of a port at Haji- 
bey ; the former was allowed to distribute about 100,000 acres of 
land freely to new settlers, and two years later Haji-bey, renamed 
Odessa, had 3153 permanent inhabitants, besides the military, and 
was visited by 86 foreign vessels. In 1803 Odessa became the chief 
town of a separate municipal district or captaincy, the first eaptain 
being the duke of Richelieu, who did very much for the development 
of the young eity and its improvement as a seaport. In 1824 
Odessa became the seat of the governors-general of Novorossia and 
Dessarabia. Since that time it has steadily increased its foreign 
trade and extended its commereial relations. In 1866 it was brought 
into railway connexion with Kieff and Kharkoff via Balta, and 
with Jassy in Roumania. (P. A. K.) 


ODEYPOOR, or UDAIPUR. 
v. p. T68. 

ODIN, or Wopan. See GERMANY, vol. x. p. 474, and 
MyTHOLOGY, above, p. 156. 

ODOACER, or Opovacar (c. 434-493), the first bar- 
barian ruler of Italy on the downfall of the Western 
empire, was born in the district bordering on the middle 
Danube about the year 434. In this district the once 
rich and fertile provinces of Noricum and Pannonia were 
being torn piecemeal from the Roman empire by a crowd 
of German tribes, among whom we discern four, who seem 
to have hovered over the Danube from Passau to Pesth, 
namely, the Rugii, Scyrri, Tureilingi, and Heruli. With 
all of these Odoacer was connected by his subsequent 
career, and all seem, more or less, to have claimed him as 
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belonging to them by birth; the evidence slightly pre- 
ponderates in favour of his descent from the Scyrri. 

His father was Ædico or Idico, a name which suggests 
Edeco the Hun, who was suborned by the Byzantine court 
to plot the assassination of his master Attila. There are, 
however, some strong arguments against this identification. 
A certain Edica, chief of the Scyrri, of whom Jordanes 
speaks as defeated by the Ostrogoths, may more probably 
have been the father of Odoacer, though even in this 
theory there are some difficulties, chiefly connected with 
the low estate in which he appears before us in the next 
scene of his life, when as à tall young recruit for the 
Roman armies, dressed in a sordid vesture of skins, on his 
way to Italy, he enters the cell of Severinus, a noted 
hermit-saint of Noricum, to ask his blessing. The saint 
had an inward premonition of his future greatness, and in 
blessing him said, * Fare onward into Italy. Thou who 
art now clothed in vile raiment wilt soon give precious 
gifts unto many.” 

Odoacer was probably about thirty years of age when 
he thus left his country and entered the imperial service. 
By the year 472 he had risen to some eminence, since it 
is expressly recorded that he sided with the patrician 
Ricimer in his quarrel with the emperor Anthemius. In 
the year 475, by one of the endless revolutions which 
marked the close of the Western empire, the emperor 
Nepos was driven into exile, and the successful rebel 
Orestes was enabled to array in the purple his son, a hand- 
some boy of fourteen or fifteen, who was named Romulus 
after his grandfather, and nicknamed Augustulus, from his 
inability to play the part of the great Augustus. Before 
this puppet emperor had been a year on the throne the 
barbarian mercenaries, who were chiefly drawn from the 
Danubian tribes before mentioned, rose in mutiny, demand- 
ing to be made proprietors of one-third of the soil of Italy. 
To this request Orestes returned a peremptory negative. 
Odoacer now offered his fellow-soldiers to obtain for them 
all that they desired if they would seat him on the throne. 
On the 23d August 476 he was proclaimed king ; five 
days later Orestes was made prisoner at Placentia and be- 
headed ; and on the 4th September his brother Paulus was 
defeated and slain in the pine-wood near Ravenna. Rome 
at once accepted the new ruler. Augustulus was compelled 
to descend from the throne, but his life was spared. 

Odoacer was forty-two years of ‘age when he thus be- 
came chief ruler of Italy, and he reigned thirteen years 
with undisputed sway. Our information as to this period 
is very slender, but we can perceive that the administra- 
tion was conducted as much as possible on the lines of the 
old imperial government. The settlement of the barbarian 
soldiers on the lands of Italy probably affected the great 
landowners rather than the labouring class, To the herd 
of coloni and servi, by whom in their various degrees the 
land was actually cultivated, it probably made little differ- 
ence, except as a matter of sentiment, whether the master 
whom they served called himself Roman or Rugian. We 
have one most interesting example, though in a small way, 
of such a transfer of land with its appurtenant slaves and 
cattle, in the donation made by Odoacer himself to his 
faithful follower Pierius! Few things bring more vividly 
before the reader the continuity of legal and social life in 
the midst of the tremendous ethnical changes of the 5th 
century than the perusal of such a record. 

The same fact, from a slightly different point of view, is 
illustrated by the curious history (recorded by Malchus) of 
the embassies to Constantinople. The dethroned emperor 
Nepos sent ambassadors (in 477 or 478) to Zeno emperor 


1 Published in Marini’s Papiri Diplomatict (Rome, 1815, Nos. 82 
and 83) and in Spangenberg’s Juris Romani Tabulæ (Leipsie, 1822, pp. 
164-173), and well worthy of careful study. 
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of the East, begging his aid in the reconquest of Italy. 
These ambassadors met a deputation from the Roman 
senate, sent nominally by the command of Augustulus, 
really no doubt by that of Odoacer, the purport of whose 
commission was that they did not need a separate emperor. 
One was sufficient to defend the borders of either realm. 
The senate had chosen Odoacer, whose knowledge of 
military affairs and whose statesmanship admirably fitted 
him for preserving order in that part of the world, and 
they therefore prayed Zeno to confer upon him the dignity 
of patrician, and entrust the “diocese " of Italy to his care. 
Zeno returned a harsh answer to the senate, requiring 
them to return to their allegiance to Nepos. In fact, how- 
ever, he did nothing for the fallen emperor, but accepted 
the new order of things, and even addressed Odoacer as 
patrician. On the other hand, the latter sent the orna- 
ments of empire, the diadem and purple robe, to Con- 
stantinople as an acknowledgment of the fact that he did 
not claim supreme power. Our information as to the actual 
title assumed by the new ruler is somewhat confused. He 
does not appear to have called himself king of Italy. His 
kingship seems to have marked only his relation to his 
Teutonic followers, among whom he was “king of the 
Turcilingi," “king of the Heruli," and so forth, according 
to the nationality with which he was dealing. By the 
Roman inhabitants of Italy he was addressed as “dominus 
noster," but his right to exercise power would in their 
eyes rest, in theory, on liis recognition as patricius by the 
Byzantine Augustus. At the same time, he marked his 
own high pretensions by assuming the prefix Flavius, à 
reminiscence of the early emperors, to which the barbarian 
rulers of realms formed out of the Roman state seem to 
have been peculiarly partial. His internal administration 
was probably, upon the whole, wise and moderate, though 
we hear some complaints of financial oppression, and he 
may be looked upon as a not altogether unworthy pre- 
decessor of Theodoric. 

In the history of the papacy Odoacer figures as the 
author of a decree promulgated at the election of Felix II. 
in 483, forbidding the pope to alienate any of the lands or 
ornaments of the Roman Church, and threatening any pope 
who should infringe this edict with anathema. This decree, 
à strange one to proceed from an Arian sovereign, was 
probably suggested by some of the Roman counsellors of 
the king, and seems to have been accepted at the time with- 
out protest. It was, however, loudly condemned in a synod 
held by Pope Symmachus (502) as an unwarrantable inter- 
ference of the civil power with the concerns of the church. 

The chief events in the foreign policy of Odoacer were 
his Dalmatian and Rugian wars. In the year 480 the 
ex-emperor Nepos, who ruled Dalmatia, was traitorously 
assassinated in Diocletian's palace at Spalato by the counts 
Viator and Ovida. In the following year Odoacer invaded 
Dalmatia, slew the murderer Ovida, and reannexed Dal. 
matia to the Western state. In 487 he appeared as an 
invader in his own native Danubian lands. War broke 
out between him and Feletheus, king of the Rugians. 
Odoacer entered the Rugian territory, defeated Feletheus, 
and carried him and “his noxious wife” Gisa prisoners 
to Ravenna. In the following year Frederick, son of the 
captive king, endeavoured to raise again the fallen fortunes 
of his house, but was defeated by Onulf, brother of Odoacer, 
and, being forced to flee, took refuge at the court of Theo- 
doric the Ostrogoth, at Sistova on the lower Danube. 

This Rugian war was probably an indirect cause of the fall 
of Odoacer. ` His increasing power rendered him too formid- 
able to the Byzantine court, with whom his relations had 
for some time been growing less friendly. At the same 
time, Zeno was embarrassed by the formidable neighbour- 
hood of Theodoric and his Ostrogothic warriors, who were 


almost equally burdensome as enemies or as allies. In 
these circumstances arose the plan of Theodoric’s invasion 
of Italy, a plan by whom originated it would be difficult 
to say. Whether the land when conquered was to be held 
by the Ostrogoth in full sovereignty, or administered by 
him as lieutenant of Zeno, is a point upon which our infor- 
mation is ambiguous, and which was perhaps intentionally 
left vague by the two contracting parties, whose chief 
anxiety was not to see one another’s faces again. The 
details of the Ostrogothic invasion of Italy belong properly 
to the life of Theodoric. It is sufficient to state here that 
he entered Italy in August 489, defeated Odoacer at the’ 
Isontius (Isonzo) on the 28th of August, and at Verona 
on the 30th of September. Odoacer then shut himself up 
in Ravenna, and there maintained himself for four years, 
with one brief gleam of success, during which he emerged 
from his hiding-place and fought the battle of the Addua 
(11th August 490), in which he was again defcated. A 
sally from Ravenna (10th July 491) was again the occasion 
of a murderous defeat. At length, the famine in Ravenna 
having become almost intolerable, and the Goths despair- 
ing of ever taking the city by assault, negotiations were 
opened for a compromise (25th February 493). John, 
archbishop of Ravenna, acted as mediator. It was stipu- 
lated that Ravenna should be surrendered, that Odoacer’s 
life should be spared, and that he and Theodoric should 
be recognized as joint rulers of the Roman state. The 
arrangement was evidently a precarious one, and was soon 
terminated by the treachery of Theodoric. He invited 
his rival to a banquet in the palace of the Lauretum on 
the 15th of March, and there slew him with his own 
hand. ‘Where is God?” cried Odoacer when he perceived 
the ambush into which he had fallen. ‘‘Thus didst thou 
deal with my kinsmen,” shouted Theodoric, and clove his 
rival with the broadsword from shoulder to flank. Onulf, 
the brother of the murdered king, was shot down while 
attempting to escape through the palace garden, and Thelan, 
his son, was not long after put to death by order of the 
conqueror. Thus perished the whole race of Odoacer. 
Litcrature.—The chief authorities for the life of Odoacer are the 
so-called **Anonymus Valesii," generally printed at the end of 
Ammianus Marcellinus ; the Life of Severinus, by Eugippius ; the 
chroniclers, Cassiodorus and ‘‘ Cuspiniani Anonymus" (both in 
Ronealli’s collection) ; and the Byzantine historians, Malchus and 
John of Antioch. A fragment of the latter historian, unknown 
when Gibbon wrote, is to be found in the fifth volume of Miiller’s 
Fragmenta Historicorum | Grecorum. Among modern students, 
Pallmann (Geschichte der Völkerwanderung, vol. ii.) has investi- 
gated the history of Odoacer the most thoroughly. (T. H.) 
O'DONNELL. (1) Henry JosePu (1769-1834), count 
of La Bisbal, a native of Spain, was descended from the 
O'Donnells who left Ireland after the battle of the Boyne ;! 
he early entered the Spanish army, and in 1810 became 
general, receiving a command in Catalonia, where in that 
year he earned his title and the rank of field-marshal. 
Henry Joseph afterwards held posts of great responsibility 
under Ferdinand VIL, whom he served on the whole with 
constancy ; the events of 1823 compelled his flight into 
France, where he was interned at Limoges, and where he 
died in 1834. (2) LEororp (1809-1867), Duke of Tetuan, 
Spanish general and statesman, the second son of Henry 
Joseph O’Donnell, was born at Santa Cruz, Teneriffe, on 
12th January 1809. He fought in the army of Queen 
Christina, where he attained the rank of general of division ; 
and in 1840 he accompanied the queen into exile. He 
failed in an attempt to effect a rising in her favour at 
Pamplona in 1841, but took a more successful part in the 
movement which led to the overthrow and exile of Espartero 
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1 A branch of the family settlel in Austria, and General Karl 
O'Donnell, count of Tyrconnel (1715-1771), held important commands 
during the Seven Years’ War. The name of a descendant figures in 
the history of the Italian and Hungarian campaigns of 1848 and 1819. 
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in 1843. From 1844 to 1848 he served the new Govern- 
ment in Cuba ; after his return he entered the senate. In 
1854 he became war minister under Espartero, and in 
1856 he plotted successfully against his chief, becoming 
head of the cabinet from the July revolution until October. 
This rank he again reached in July 1858 ; and in December 
1859 he took command of the expedition to Morocco, and 
received the title of duke after the surrender of Tetuan. 
Quitting office in 1863, he again resumed it in June 1865, 
but was compelled to resign in favour of Narvaez in 1866. 
He died at Bayonne on 5th November 1867. 

ODORIC (e. 1286-1331), styled of Pordenone, one of 
the notable travellers to the farther East in the Middle 
Ages, and a Beatus of the Roman Church, was born at 
Villa Nuova, a hamlet near the town of Pordenone in 
Friuli, in or about 1286, and, according to ecclesiastical 
biographers, in early years took the vows of the Franciscan 
order and joined their convent at Udine, the capital of 
Friuli, Under Cutna (vol. v. p. 628) the remarkable 
opening of communication, both commercial and ecclesi- 
astical, with that country during the first half of the 14th 
century has been spoken of. "There had arisen also during 
the latter half of the 13th century an energetic missionary 
action, extending all over the East, on the part of both 
the new orders of Preaching and Minorite (or Dominican 
and Franciscan) Friars, and houses of those orders, of 
the last especially, became established in Persia, in what 
is now southern Russia, in Tartary, and in China. 

Friar Odoric was despatched to the East about 1316-18, 
and did not return till near 1330, but, as regards inter- 
mediate dates, all that we can deduce from his narrative 
or other evidence is that he was in western India soon 
after 1321, and that he spent three years in China between 
1322 and 1327. His route to the East lay by Constan- 
tinople and Trebizond to Erzeroum, and thence to Tabriz 
and Sultániya, in all of which places the order had houses. 
From Sultániya he proceeded by Kashán and Yezd, and 
turning thence followed a somewhat devious route by 
Persepolis, Shiráz, and Baghdad to the Persian Gulf. At 
Ormuz he embarked for India, landing at Tana, still the 
chief station of the island of Salsette, and which was then 
one of the chief ports of western India. At this city 
four brethren of his order, three of them Italians and the 
fourth a Georgian, had shortly before met death at the 
hands of the Mohammedan governor, who held the place 
under the dominion of the sovereign of Delhi (then Ghaiás- 
suddín Tughlak)  'The bones of the martyred friars had 
been collected by Friar Jordanus of Severac, a Dominican, 
who carried them to Supera—the Suppara of the ancient 
geographers, near the modern Bassein, about 26 miles north 
of Bombay--and buried them there. Odoric tells that 
he disinterred these relics and carried them with him on 
his farther travels. In the course of these he visited 
Malabar, touching at Pandaráni (20 miles north of Calicut), 
at Cranganore, and at Quilon, proceeding thence, apparently, 
to Ceylon and to the shrine of St Thomas at Mailapur 
near Madras. From India he sailed in a Chinese junk to 
Sumatra, visiting various ports on the northern coast of 
that island, then Java, the coast (it would seem) of Borneo, 
Champa (South Cochin China), and Canton, at that time 
known to western Asiatics as Chin-Kaldn or Great China 
(Maháchín). Thence he went on to the great ports of Fuh- 
keen, at one of which, Zayton or Chwanchow (sce Cu1y- 
CHEW, vol. v. p. 673), he found two houses of his order ; 
in one of these he deposited the bones of the brethren who 
had suffered in India. From Fu-chau he struck across the 
mountains into Che-keang and visited Hang-chow, then 
renowned under the name of Cansay (** King-sze,” or royal 
residence) as one of the greatest cities in the world, of the 
splendours of which Marco Polo, Ibn Batuta, and others 


have given such notable details. Passing northward by 
Nan-king and crossing the Great Kiang, Odoric embarked 
on the Great Canal and travelled to CamBatuc or Peking, 
where he remained for three years, attached, no doubt, to 
one of the churches founded by Archbishop John of Monte 
Corvino, at this time in extreme old age. Turning west- 
ward in the neighbourhood of the Great Wall and through 
Shensi, the adventurous traveller entered Tibet, and appears 
to have visited Lhasa. But no distinct indication of his 
homeward route is given, though it may be gathered from 
fragmentary notices that he passed through Khorasan, and 
so probably by Tabriz to Europe, reaching Venice in the 
end of 1329 or beginning of 1330. During a part at least 
of these long journeys the companion of Odoric was Friar 
James, an Irishman, as appears from a record in the public 
books of Udine, showing that shortly after Odoric’s death 
a present of two marks was made to this Irish friar, Socio 
beati Odorici, amore Dei et Odorici. Shortly after his 
return Odoric betook himself to the Minorite house attached 
to St Antony's at Padua, and it was there that in May 1330 
he related the story of his travels, which was taken down 
in homely Latin by Friar William of Solagna. "Travelling 
towards the papal court at Avignon, Odoric fell ill at 
Pisa, and, turning back to Udine, the capital of his native 
province, died in the convent there, l4th January 1331. 
The fame of his vast journeys appears to have made a 
much greater impression on the laity of his native territory 
than on his Franciscan brethren. The latter were about 
to bury him without delay or ceremony, but the *gastald? 
or chief magistrate of the city interfered and appointed 
a publie funeral ; rumours of his wondrous travels, and of 
posthumous miracles were diffused, and excitement spread 
like wildfire over Friuli and Carniola; the ceremony had 
to be deferred more than once, and at last took place 
in presence of the patriarch of Aquileia and all the local 
dignitaries. The sanctity of Odoric was now fully recog- 
nized, and was taken up at last by his own community, 
who employed an eminent preacher to declaim to the 
people the history and pious deeds of this brother, whom 
they probably had regarded till now only as an eccentric, 
who told questionable stories about the Grand Cham and 
islands of the anthropophagi. Popular acclamation made 
him an object of devotion, the municipality erected a noble 
shrine for his body, his fame as saint and traveller had 
spread far and wide before the middle of the century, but 
it was not till four centuries later (1755) that the papal 
authority formally sanctioned his beatification. A bust 
of Odoric was set up at Pordenone in 1881. 

The numerous MSS. of Odoric’s narrative that have come down 
to our time (upwards of forty are known), and chiefly from the 14th 
century, show how speedily and widely it acquired popularity. It 
does not deserve the charge of general mendacity brought against 
it by some, though the language of other writers, who have spoken 
of the traveller as a man of learning, is still more injudicious. Like 
most of the medieval travellers, he is indiscriminating iu accepting 
strange tales ; but, whilst some of these are the habitual stories of 
the age, many particulars which he relates attest the genuine char- 
aeter of the narrative, and some of those which Tiraboschi and 
others have condemned as mendacious interpolations are the very 
seals of truth. Odoric’s credit was not benefited by the liberties 
which Sir John Mandeville took with it. The substance of that 
knight's alleged travels in India and Cathay is stolen in bulk from 
Odorie, though largely amplified with fables from other sources 
and from his own invention, and garnished with his own unusually 
clear astronomical notions. We may indicate a few passages which 
stamp Odoric as a genuine and original traveller. He is the first 
European who distinctly mentions the name of Sumatra. Tho 
cannibalism and community of wives which he attributes to certain 
races of that island do certainly belong to it, or to islands closely 
adjoining. His description of sago in the archipelago is not free 
from errors, but they are the errors of an eye-witness. In China 
his mention of Canton by the name of Chín-Kalán, his description 
of the custom of fishing with tame cormorants, of the habit of let- 
ting the finger-nails grow extravagantly, and of the compression of 
women's fect, as well as of the division of the empire into twelvo 
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provinees, with four chief ministers, are all peculiar to him among 
the travellers of that age ; Marco Polo omits them all. 

The narrative was first printed at Pesaro in 1513, in what Apostolo 
Zeno ealls lingua inculta e rozza, probably, therefore, in a Venetian 
dialect. Ramusio’s colleetion first contains it in the 2d vol. of the 
2d edition (1574), in which are given two versions, differing curiously 
from one another, but withont any prefatory matter or explanation. 
Another (Latin) version is given iu the deta Sanctorum (Bollandist) 
under 14th January. ‘The curious diseussion before the papal court 
respecting the beatification of Odoric forms a kind of blue-book 
issued ex typographia rev. cameræ apostolice, Rome, 1755. Pro- 
fessor Kunstmann of Munieh devoted one of his valuable papers to 
Odorie's narrative (Histor.-Polit. Blättern von Phillips und Görres, 
vol xxxviii.) The collection called Cathay and the Way Thither, 
by Colonel Yule (Hak. Soc., 1866), contains a careful translation 
and commentary, &c. A new edition in Italian has been recently 
issued in Italy, but it is not of value. (H. Y.) 


ODYSSEUS is of all the Greek heroes the most typical 
representative of the Greek race. The quality on which 
he prides himself (Od., ix. 19) is his cunning and ready 
wit; hisinventive genius never fails in the greatest danger. 
But his cunning is not of the narrow kind that is incom- 
patible with real wisdom ; he is not troubled by scruples, 
but he uses nobly and liberally à power that he has 
acquired by craft; he is fond of adventure and yet full of 
prudence, very cautious and yet in case of need brave. 
It is a character that in the hands of Homer is very fine, 
but which in those of almost all other writers becomes 
repulsive. He was son of Laertes and Anticleia, and king 
of Ithaca, a small rocky island on the western side of 
Greece. He married Penelope, but very soon after his 
marriage he was summoned to the Trojan war. Unwill- 
ing to go, he feigned madness, yoked an ox and a horse 
together, but Palamedes discovered his deceit by means 
of his care for his infant child Telemachus ; afterwards 
Odysseus revenged himself by compassing the death of 
Palamedes. Obliged to go to the war, he distinguished 
himself as the wisest councillor of the Greeks, and finally, 
the capture of Troy, which the bravery of Achilles could 
not accomplish, was attained by Odysseus's stratagem of 
the wooden horse, After the death of Achilles the Greeks 
adjudged his armour to Odysseus as the man who had 
done most to make the war successful. When Troy was 
captured he set sail for Ithaca, but was carried by un- 
favourable winds to the coast of Africa. After encountering 
many adventures in all parts of the unknown seas, among 
the lotus-eaters and the Cyclopes, in the isles of Æolus and 
Circe and the perils of Scylla and Charybdis, among the 
Læstrygons, and even in the world of the dead, having 
lost all his ships and companions, he barely escaped with 
his own life to the island of Calypso, where he was detained 
eight years, an unwilling lover of the beautiful nymph. 
Then at the command of Zeus he was sent homewards, 
but was again wrecked on the island of Phzeacia, whence he 
was conveyed to Ithaca in one of the wondrous Pheeacian 
ships. Here he found that a host of suitors, taking ad- 
vantage of the youth of his son Telemachus, were wasting 
his property and trying to force Penelope to marry one of 
them. The stratagems and disguises by which he with a 
few faithful friends slew the suitors are described at length 
in the Odyssey. 

There is no doubt that the personality of Odysseus 
developed out of some germ in primitive religious myth ; 
but it is almost hopeless to seek for the early form, so 
completely has it been transformed. In many heroes of 
poetry and mythology the chief interest lies in tracing the 
growth of the conception from the divine form of early 
religion to the Greek hero of poetry; but in the case of 
Odysseus the supreme interest attaches to the perfect form 
as it appears in Homer, the typical representative of the 
old sailor-race whose adventurous voyages educated and 
moulded the Hellenic race. The period when the char- 
acter of Odysseus grew among the Ionian bards was when 
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the Ionian ships were beginning to penetrate to the farthest 
shores of the Black Sea, and to the western side of Italy, 
but when Egypt had not yet been freely opened to foreign 
intercourse by Psammetichus and his successors. The tale 
of Odysseus gives us the form in which the voyages, the 
perils, the strange races of foreign lands, and the rich spoils 
of the sailors were mirrored in the minds of the nation 
and sung by its poets. 

CECOLAMPADIUS,! Jony (1482-1531), was born at 
Weinsberg, a small town in the north of the modern king- 
dom of Wiirtemberg, but then belonging to the Palatinate. 
He went to school at Weinsberg and Heilbronn, and when 
twelve years old entered the university of Heidelberg, where 
he took his bachelor's degree in 1501. He seems at first 
to have intended to study for the profession of law, and 
went to Bologna, but soon returned to Heidelberg and 
betook himself to theology. He became a zealous student 
of the new learning and passed from the study of Greek 
to that of Hebrew. He went from Heidelberg to Tübin- 
gen, and thence to Stuttgart, making the acquaintance of 
Erasmus, Hedio, and Reuchlin, and after some earlier essays 
in preaching became pastor at Basel in 1515, serving under 
Christopher von Uttenheim, the evangelical bishop of 
Basel. From the beginning the sermons of CEcolampadius 
had “Christ the crucified” as their theme, and his first 
reformatory zeal showed itself in a protest against the 
introduction of legends of the saints into Easter sermons. 
While in Basel, preaching did not absorb all his energies ; 
he was in daily intercourse with learned friends at the 
university, and pursued his literary researches and humanist 
studies. In 1518 he published his Greek Grammar. The 
same year he was asked to become pastor in the high 
church in Augsburg. Germany was then ablaze with the 
questions raised by Luther's theses, and his introduction 
into this new world seems to have compelled CEcolampa- 
dius to severe self-examination, which ended in his enter- 
ing à convent and becoming a monk. A short experience 
sufficed to convince him that the monkish was not the 
ideal Christian life (amisi monachum, inveni Christianum), 
for in the beginning of 1522 he became private chaplain 
to the famous Franz von Sickingen. He left his service in 
the end of the same year and returned to Basel. Zwingli's 
famous disputation at Zurich (in 1523) fired the minds of 
many in Switzerland, and among others stirred CEcolam- 
padius to make a more decided stand for reformation. He 
began to imitate Zwingli and preach Reformed doctrine. 
To his surprise he found that the humanists of the university 
did not countenance him in his zeal for evangelical truth. 
When “disputations” were held, they prohibited the 
students and teachers from attending. After more than 
a year of earnest preaching, after four public disputations 
had been held, in which the popular verdict had been given 
in favour of CEcolampadius and his friends, the authorities 
of Basel began to see the necessity of some reformation. 
They began with the convents, and CEcolampadius was 
able to refrain in public worship on certain festival days 
from some practices he believed to be superstitious. Basel 
was slow to accept the Reformation; the news of the 
Peasants’ War and the inroads of Anabaptists prevented 
progress; but at last, in 1525, it seemed as if the authorities 
were resolved to listen to schemes for restoring the purity 
of worship and teaching. In the midst of these hopes and 
diffieulties CEcolampadius married, in the beginning of 
1528, Wilibrandis Rosenblatt, the widow of Ludwig 
Keller, who proved to be non rixosa vel garrula vel vaga, 
he says, and made him a good wife. After his death she 
married Capito, and, when Capito died, Bucer. She died 
in 1564. In 1528 the mass and image worship were at 

1 Hussgen or Heussgen, changed to Hausschein, and then into tke 
Greek equivalent, 
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last abolished by authority, and CEcolampadius's five years’ 
struggle was ended. He lived on, growing in influence in 


Basel and throughout south Germany, three years longer, 
and died in November 1531. 


XEcolampadius was not a great theologian, like Luther, Zwingli, 
or Calvin, and yet he was a trusted theological leader. With 
Zwingli he represented the Swiss views at the unfortunate con- 
ference at Marburg, and had proved himself, by his defence of 
Zwingli's doctrine of the Lord's Supper against both Brenz and 
Luther, an able eontroversialist. He wasa man of very wide sym- 
pathies. His readiness to sympathize with the early Reformatory 
movements in France and his eager welcome of the Waldenses were 


of great value to the Swiss Chureh. 

Compare Herzog, Leben Joh. (Ecolampads u. die Reformation der Kirche zu 
Basel, 1843; Hagenbach, Johann (Ecolampad u. Oswald Mycontus, die Reformatoren 
Basels, 1859. 


OEDENBURG (Hungarian, Sopron), one of the oldest 
and most prepossessing towns in Hungary, the chief place 
of a district of its own name, lies 3 miles to the west of the 
Lake of Neusiedl and 35 miles to the south-south-east of 
Vienna. It possesses several churches (one of which was 
built with the contents of a Turkish military chest found 
buried here), three convents, a Protestant.lyceum with a 
theological department, a Roman Catholic gymnasium, 
several other schools and charitable institutions, a museum, 
and a theatre. The inhabitants, most of whom are of 
German descent, are mainly engaged in making wine, of 
which the district yields a quality little inferior to Tokay. 
The crystallized fruits of Oedenburg form a well-known 
article of commerce ; and a trade in grain and manufactures 
of beetroot-sugar, starch, and cloth are also carried on. 
Large cattle-markets are held here. The population in 
1880 was 23,222. 

Oedenburg, the Roman station Sopronium, was created a royal 
free town in the 11th century in return for help afforded to the king 
of Hungary against the Bulgarians. In 1619 it was pillaged by 
Bethlen Gabor. Ata dict held here in 1681 the Hungarian Pro- 
testants presented the so-called ** Oedenburg Articles," claiming the 


restitution of their churches and estates. The province of Oedenburg 
js rieh in corn, fruit, eattle, and coal. 


CEDIPUS, a Theban hero, is placed by genealogists 
among the descendants of Cadmus. His father Laius 
ordered him to be exposed as soon as he was born; he 
grew up ignorant of his parentage, and meeting his father 
once in à narrow way he quarrelled with him and slew 
him. The country was ravaged by-a monster, the Sphinx ; 
CEdipus by his cunning solved the riddle that the Sphinx 
proposed to its victims, freed the country, and married his 
own mother, Jocaste, or, as Homer calls her, Epicaste. In 
the Odyssey it is said that the gods disclosed the impiety. 
Epicaste hanged herself, and QEdipus lived as king in 
Thebes tormented by the Erinnyes of his mother. In the 
tragic poets the tale takes a different form.  QEdipus ful- 
fils an ancient prophecy im killing his father; he is the 
blind instrument in the hands of fate. The further treat- 
ment of the tale by /Eschylus is unknown. Sophocles 
describes in his Q/dipus the King how CEdipus was re- 
solved to pursue to the end the mystery of the death of 
Laius, and thus unravelled the dark tale, and in horror put 
out his own eyes. The sequel of the tale is told in Gdipus 
at Colonus. Banished from the land by his sons, he is 
tended by the loving care of his daughters. He comes to 
Attica and dies in the grove of the Eumenides at Colonus, 
in his death welcomed and pardoned by the fate which 
had pursued him throughout his life. This view of the 
myth, which reads in it a parable of the mystery of life, 
of the overwhelming might of fate and the weakness of 
man, of the final reconciliation of discord in death, is due 
to the tragic poets, is unknown in the epic poets, and is 
still more foreign to the primitive mythic form, where 
CEdipus and his father embody the vicissitudes of the 
annual life of nature: the son, the young year, slays his 
father, the old year, is wedded to his own mother, but 
finally loses his eyes, his light, and his life. The winter 
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king is a god who slays his own father; this is a trait that 
occurs time after time in mythology. 
OEHLENSCHLAGER, Anam GorrLon (1779-1850), 
the greatest of modern Danish poets, was born in Vesterbro, 
a suburb of Copenhagen, on the 14th of November 1779. 
His father, a Schleswiger by birth, was at that time organist 
to, and later on became keeper of, the royal palace of Fred- 
eriksberg ; he was a very brisk and cheerful man. The 
poet's mother, on the other hand, who was partly German 
by extraction, suffered from depressed spirits, which after- 
wards deepened into melancholy madness. Adam and his 
sister Sofia were allowed their own way throughout their 
childhood, and were taught nothing, except to read and 
write, until their twelfth year. At the age of nine Adam 
began to make fluent verses. "Three years later, while 
walking in Frederiksberg Gardens, he attracted the notice 
of the poet Edvard Storm, and the result of the conversa- 
tion was that he received à nomination to the college called 
* Posteritys High School,” an important institution of 
which Storm was the principal. Storm himself taught the 
class of Scandinavian mythology, and thus Oehlenschlüger 
received his earliest bias towards the poetical religion of 
his ancestors. Most other branches of study the boy con- 
tinued to neglect, and thought most about the romances 
and dramas which he proposed to write. He was confirmed 
in 1795, and was to have been apprenticed to a tradesman 
in Copenhagen. To his great delight there was a hitch in 
the preliminaries, and he returned to his father’s house. 
He now, in his eighteenth year, suddenly took up study 
with great zeal, but soon again abandoned his books for 
the stage, where a small position was offered him. In 
1797 he actually made his appearance on the boards in 
several successive parts, but soon discovered that he pos- 
sessed no real histrionic talent, even though he was trained 
by the great actor Michael Rosing. The brothers Oersted, 
the eminent savants, with whom he had formed an in- 
timacy fruitful of profit to him, persuaded him to quit the 
stage, and in 1800 he entered the university of Copenhagen 
as a student. He was doomed, however, to disturbance 
in his studies, first from the death of his mother, next from 
his inveterate tendency towards poetry, and finally from 
the attack of the English upon Copenhagen in April 1801, 
which, however, inspired a dramatic sketch which is the 
first thing of the kind by Oehlenschlüger that we possess. 
His promise was already widely felt, and, even in 1800, 
Baggesen, in departing for Germany, had publicly invested 
the youth with the laurel that he himself was resigning. 
It was in the summer of 1802, when Oehlenschlüger had 
an old Scandinavian romance, as well as a volume of lyries, 
in the press, that the young Norse philosopher, Henrik 
Steffens, came back to Copenhagen after a long visit to 
Schelling in Germany full of new romantic ideas. * His 
lectures at the university, in which Goethe and Schiller 
were for the first time revealed to the Danish public, created 
a great sensation. Steffens and Ochlenschliger met one day 
at Dreier's Club, and after a conversation of sixteen hours, 
which has become famous in the history of anecdote, the 
latter went home, suppressed his two coming volumes, and 
wrote at a sitting his splendid poem Guldhornene, in a 
manner totally new to Danish literature. The result of his 
new enthusiasm speedily showed itself in a somewhat hasty 
volume of poems, published in 1803, now chiefly remembered 
as containing the lovely piece called Sanct-Hansayten-Spil. 
The next two years saw the production of several exquisite 
works, in particular Thors Reise til Jotunheim, the charming 
poem in hexameters called Langelandsreisen, and the be- 
witching piece of fantasy Aluddin’s Lampe. At the age of 
twenty-six Oehlenschlüger was now universally recognized, 
even by the opponents of the romantic revival, as the lead- 
ing poet of Denmark. He found no difficulty in obtaining 
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a grant for foreign travel from the Government, and he left 
his native country for the first time, joining Steffens at 
Halle in Angust 1805. Here he wrote the first of his 
great historical tragedies, Z/«kon Jarl, which he sent off to 
Copenhagen, and then proceeded for the winter months to 
Berlin, where he associated with Humboldt, Fichte, and 
the leading men of the day. In the spring of 1806 he 
went on to Weimar, where he spent several months in daily 
intercourse with Goethe. The autumn of the same year 
he spent with Tieck in Dresden, and proceeded in Decem- 
ber to Paris. Here he resided eighteen months and wrote 
his three famous masterpieces, Baldur hin Gode, Palnatoke 
. (1807), and Axel og Valborg (1808). In July 1808 he left 
Paris and spent the autumn and winter in Switzerland as 
the guest of Madame de Staél-Holstein at Coppet, in the 
midst of her famous circle of wits. In the spring of 1809 
Oehlenschlüger went to Rome to visit Thorwaldsen, and in 
his house wrote his tragedy of Correggio, in German ; he 
translated this into Danish the following year. After an 
absence of nearly five years he hurriedly returned to Den- 
mark in the spring of 1810, partly to take the chair of 
wstheties at the university of Copenhagen, partly to marry 
the sister-in-law of Rahbek, to whom he had been long 
betrothed. His first course of lectures dealt with his 
Danish predecessor Evald, the second with Schiller. From 
this time forward his literary activity became very great; in 
1811 he published the Oriental tale of Ali og Gwlhynd?, and 
in 1812 the last of his great tragedies, Sterkodder. From 
1814 to 1819 he, or rather his admirers, were engaged in 
a long and angry controversy with Baggesen, who repre- 
sented the old didactic school. This contest seems to have 
disturbed the peace of Oehlenschliger’s mind, and to have 
undermined his genius. His talent may be said to have 
culminated in the glorious cycle of verse-romances called 
llelye, published in 1814. The tragedy of Magbarth og 
Signe, 1815, showed a distinct falling-off in style. In 1817 
he went back to Paris, and published //roars Saga and the 
tragedy of ostbrüdrene. In 1818 he was again in Copen- 
hagen, and wrote the idyll of Den lille H yrdedreng and the 
Eddaic cycle called Nordens Guder. His next productions 
were the tragedies of Erik og Abel (1820) and Veringerne 
i Miklagaard (1826), and the epic of Hrolf Krake (1829). 
It was in the last-mentioned year that, being in Sweden, 
Oehlenschlüger was publicly crowned with laurel in front 
of the high altar in Lund cathedral by Bishop Esaias 
Tegnér, as the “Scandinavian King of Song.” His last 
volumes were Tordenskjold (1833), Dronning Margrethe 
(1833), Sokrates (1835), Olaf den Hellige (1836), Knud den 
Store (1838), Dina (1812), Erik Glipping (1843), and 
Kiartan og Gudrun (1847), none of which, with the ex- 
ception, perhaps, of Dina, can in any way be said to be 
worthy of his early reputation. On his seventieth birthday, 
14th November 1849, a public festival was arranged in his 
honour, and he was decorated by the king of Denmark 
under circumstances of great pomp. Just two months 
later, on the 20th of January 1850, he sank, conscious to 
the last, and was buried in the cemetery of Frederiksberg. 


With the exception of Holberg, there has been no Danish writer 
who has exercised so wide an influence as Oehlenschlüger. His 
great work was to awaken in the breasts of his countrymen an 
enthusiasm for the poetry and religion of their ancestors, and this 
he performed to so complete an extent that his name remains to 
this day synonymous with Seandinavian romance. He supplied 
his countrymen with romantic tragedies at the very moment when 
all eyes were turned to the stage, and when the old-fashioned 
pieces were felt to be inadequate. His plays, partly, no doubt, 
in consequence of his own early familiarity with acting, fulfilled 
the stage-requirements of the day, and were popular beyond all 
expectation. Several of them still keep the stage in spite of their 
rhetoric. The earliest are the best,—Oehlenschliger’s dramatic 
masterpiece being, without doubt, his first tragedy, Hakon Jarl. 
In his poems and plays alike his style is limpid, elevated, profuse ; 
his flight is sustained at a high pitch without visible excitement. 
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Iis fluent tenderness and romantic zest have been the secrets of his 
extreme popularity. Although his inspiration came from Germany, 
he is not much like a German poet, except when he is consciously 
following Gocthe ; his analogy is much rather to be found among 
the English poets, his contemporaries. Hismission towards antiquity 
reminds us of Scott, but he is, as a poet, a better artist than Scott ; 
he has sometimes touches of exquisite diction and of overwronght 
sensibility which recall Coleridge to us. In his wide ambition and 
profuseness he possessed some characteristies of Southey, althongh 
his style has far more vitality. With all his faults he was a ely, 
great writer, one of the principal pioneers of the romantic move- 
ment in Europe, and he will probably not cease to retain the posi- 
tion which he won so easily at the summit of the Scandinavian 
Parnassus. (E. W. G.) 

OELS, the chief town of a circle in Prussian Silesia, and 
the capital of à mediatized principality of its own name, 
lies in à sandy plain on the Oelsa, 18 miles to the north- 
east of Dreslau. The prince's cháteau, dating from 1558, 
contains a good library and a collection of pictures. The 
Schlosskirche was originally built about 980. The other 
buildings are unimportant. The inhabitants, numbering 
10,157 in 1880, are chiefly engaged in making shoes and 
growing vegetables for sale at Breslau. There is also a 
manufactory of agricultural implements, and a trade is 
carried on in grain and flax. 

The town of Oels was founded about 940, and appears as the 
capital of an independent principality at the beginning of the 14th 
century. The principality, with an area of 750 square miles and 
about 150,000 inhabitants, passed through various hands and was 
finally inherited by the ducal family of Brunswick in 1792. The 


present proprietor is the reigning duke of Drunswick. 
See W. Häusler, Geschichte des T'ürslenthums Oels (Dreslau, 1883). 


CENANTHIC ACID anp ETHER. | Liebig and Pelouze, 
by distilling large quantities of wine, obtained from the 
very last fractions of the distillate an oil which in a very 
high degree exhibited the generic smell common to all 
wines, —the smell which a small remnant of any kind of 
wine left in an open bottle exhibits after the “ bouquet ” 
is gone. They recognized the oil as the ethyl-ether of a 
particular acid of the composition (C;,H,,0,)H,, which 
they called “cenanthic acid." An oil similar to Liebig and 
Pelouze's cenanthic ether was isolated by Wohler from 
quince-peel. Liebig and Pelouze's results were called in 
question by Delffs, who by experiments of his own arrived 
at the result that their cenanthic acid is identical with 
pelargonie, C,H,:0,. H, which latter is known as a com- 
ponent of the volatile oll of Pelurgonium roseum. A. 
Fischer examined an *nanthic ether” manufactured by 
Lichtenberger at Hambach in the Rhenish Palatinate, and 
found it to be a mixture of the ethyl-ethers of caprylic and 
caprie acids, C,H, ,O, and C,,H,,0,, and fatty acids higher 
than caprie. The general impression amongst chemical 
wine-specialists seems to be that Liebig and Pelouze's 
cenanthic acid was a mixture of capric, caprylic, and other 
fatty acids. The notion of cnanthic acid must not be 
mixed up with that of cnanthylic acid, C:H,,0,. H, the 
acid of primary heptyl-alcohol, C.H,,O. The aldehyde 
C,H,,0, intermediate between the two, is procured by 
the destructive distillation of castor oil, and from it the 
acid is easily prepared by oxidation with dilute chromic 
acid. 

CENOMAUS was king of Olympia, where his wooden 
house was still shown in the Altis, the sacred precinct, 
when Pausanias visited it. It was fated that he should be 
slain by the husband of his daughter Hippodamia. His 
father, the god Ares-Hippios, gave him winged horses swift 
as the wind, and he promised his daughter to the man who 
could outstrip him in the chariot race; those suitors who 
were beaten died by his hand. Pelops, by the treachery 
of Myrtilus, the charioteer of CEnomaus, won the race and 
married Hippodamia. Pelops is conceived as a stranger 
from Asia Minor, and CEnomaus is obviously the repre- 
sentative of a race of Ares-worshippers who were conquered 
by, or amalgamated with, an immigrant race, who brought 
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with them the new religion of Zeus, but who kept up the 
old worship of Ares in the country where they settled. 
OESEL, one of the largest islands in the Baltic, form- 
ing with Abro, Mohn, Runo, &c., a district of the Russian 
government of Livonia, lies across the mouth of the Gulf 
of Riga, between 57° 55’ and 58° 40’ N. lat., has a length 
from south by west to north by east of about 45 miles, 
and according to Strelbitsky contains an area of 1010 
square miles. It is separated from Courland to the south 
by the Strait of Dosmesnes, from the island of Dagó to the 
north by the Séla Sound, and from the smaller island of 
Mohn on the north-east by the Little Sound. Its undulat- 
ing surface, well watered by numerous streams, and con- 
sisting mainly of clay and disintegrated limestone, is largely 
occupied by woodland and pasture, but also allows the cul- 
tivation of considerable quantities of grain, flax, hemp, and 
potatoes. The coasts are bold and steep, and, especially 
towards the north and west, form precipitous limestone 
cliffs. Like those of Shetland, the Oesel ponies are prized 
for their smallness. The population, numbering 50,566 in 
1870, is mainly Protestant in creed, and, with the exception 
of the nobility, the clergy, and some of the townsfolk, 
Esthonian by race. The chief town, Arensburg (Esthonian, 
Kurre Saare), on the south coast at the mouth of the 
Peddus, is a place of from 3000 to 4000 inhabitants, with 
two churches (a Greek and a Lutheran), two hospitals, an 
orphanage, and a trade in grain, potatoes, whisky, and fish. 
Oesel at an early period belonged to the Teutonie knights, and 
was governed by its bishops till 1561, when it passed into the hands 
of the Danes. By them it was surrendered to the Swedes by the 
peace of Brömsebro (1645), and, along with Livonia, it was united 


to Russia in 1721. Arensburg, dating as a castle from the 14th 
century, became a town in 1563. 


(ETA. See THESSALY. 

OFEN. See Bupa, vol. iv. p. 423. 

OFFENBACH, the principal manufacturing town in 
the grand duchy of Hesse-Darmstadt, lies on the left bank 
of the Main, 5 miles above Frankfort. The most inter- 
esting building in the town is the old Renaissance cháteau 
of the eounts of Isenburg, while the most conspicuous 
modern edifices are the five churches, the synagogue, the 
new residence of the Isenburg family, and the town-hall. 
The manufactures of Offenbach are of the most varied 
description, including carriages, machinery, hardwares, 
chemicals, aniline dyes, soap, perfumery, candles, chicory, 
gingerbread, tobacco and cigars, shoes, hats, felt goods, 
wax-cloth, paper, varnish, white lead, types, canvas, and 
woollen cloth. Its characteristic industry, however, is the 
manufacture of portfolios, pocket-books, albums, and other 
fancy goods in leather, which are largely exported to 
England, the United States, and other countries. The 
population in 1880 was 28,449, including 17,566 Pro- 
testants and 8782 Roman Catholics. 

The earliest mention of Offenbach is in a document of 970. In 
1486 it came into the possession of the imperial counts of Isenburg, 
and in 1816, on their mediatization, was assigned to Hesse. It 
owes its prosperity partly to the fact that it became the residence 
of the Isenburg family in 1685, but mainly to the industry of the 


French Protestant refugees who settled here at the end of the 17th 
and the beginning of the 18th century. 


OFFENBACH, Jacques (1819-1880), the inventor of 
the latest form of the modern opéra bouffe, was born at 
Cologne, of Jewish parents, 21st June 1819. His talent 
for music was developed at a very early age; and in 
1833 he was sent to Paris to study the violoncello at 
the conservatoire, where, under the care of Professor 
Vaslin, he became a fairly good performer, notwithstand- 
ing his utter want of that earnestness which alone can 
make a true artist. In 1834 he was admitted into the 
orchestra of the Opéra Comique as a “ripieno” violon- 
cellist ; and here his unrivalled tact and natural quickness 
of perception enabled him to acquire an amount of experi- 
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ence which he was not slow to turn to profitable account. 
His next appointment was that of conductor at the Théátre 
Francais, where, in 1848, he made his first success as a com- 
poser in the * Chanson de Fortunio," in Alfred de Musset’s 
play Le Chandelier. From this time forward his life be- 
came a ceaseless struggle for the attainment of popularity. 
His power of production was inexhaustible ; and, since he 
was ready to repeat himself without scruple whenever it 
answered his purpose to do so, the demand upon his ideas 
was invariably met with a rapidity which fairly astonished 
both theatrical managers and the general public. His 
first complete work, Pepito, was produced at the Opéra 
Comique in 1853. This was soon followed by a crowd of 
dramatie trifles, which daily gained in favour with Parisian 
audiences, and eventually effected a complete revolution 
in the popular taste of the period. Encouraged by these 
early suecesses, Offenbach now boldly undertook the deli- 
cate task of entirely remodelling both the form and the 
style of the light musical pieces which have so long been 
welcomed with acclamation by the frequenters of the 
smaller theatres in Paris. With this purpose in view he 
obtained a lease of the Théâtre Comte in the Passage 
Choiseul, re-opened it under the title of the Bouffes 
Parisiens, and night after night attracted crowded 
audiences by a succession of brilliant trifles which never 
failed to make their mark, though not one of them pos- 
sessed substance enough to enable it to retain its vitality 
after the appearance of its successor upon the stage. Be- 
ginning with Les Deux Aveugles and Le Violoneux, the 
series was continued with almost unexampled rapidity, 
until, in 1867—twelve years after the opening of the 
theatre—its triumph culminated in Za Grande Duchesse 
de Gérolstein, perhaps the most popular opéra bouffe that 
ever was written, not excepting even his Orphée aux Enfers, 
produced in 1858. From this time forward the success of 
Offenbach's pieces became an absolute certainty. He never 
failed. Without a trace of true genius or a thought of re- 
verence for art, he possessed a talent so brilliant and a 
facility of invention so prolific that, in place of following 
the public taste, as he had so cleverly done at the outset 
of his career, he was able to lead it whither he would; 
and the new form of opéra bouffe, which he had gradually 
endowed with as much consistency as it was capable of 
assuming, was accepted as the only one worth cultivating. 
That it should live is simply impossible. It has, indeed, 
found imitators in Lecocq and other aspirants of a younger 
generation; and some of these have attained successes 
not much less brilliant than those of Offenbach himself. 
But to be really enduring an art-form must be based 
upon some stronger principle than a mere desire for the 
attainment of popular favour; and so far is this from 
being the case with what is now universally accepted as 
the genuine opéra bouffe that it would be impossible to 
strain the point so far as to admit its connexion with 
any form of art whatever. But no artistic consideration 
dimmed the brilliancy of Offenbach’s success. His theatre 
continued to flourish, and his works found their way to 
every town in Europe in which a theatre existed, Their 
want of refinement formed no obstacle to their popularity, 
and perhaps even contributed to it. In twenty-five years 
he produced no less than sixty-nine complete dramatic 


works, some of which were in three or even in four acts. 


Among the latest of these were Le Docteur Ox, founded 
on a story by Jules Verne, and La Boite au Lait, both 
produced in 1877, and, though not among his brightest 
triumphs, sufficiently successful to show that the reign of 
his popularity has not yet come to an end. Offenbach 
died in 1880. 

OGAM. Sce CELTIC LITERATURE, vol. v. p. 306. 

OGDEN, a flourishing city of the United States, in 
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Weber county, Utah, 37 miles by rail north of Salt Lake 
City, at the confluence of the Weber and Ogden rivers. 
Tt is one of the most important railway junctions of the 
Western States; the Union Pacific, the Central Pacific, and 
the Utah Central Railroads, as well as à line which will 
ultimately joiu the Northern Pacifie at Garrison, all meet 
at this point. The ground-plan of the city is spacious, the 
drainage good, and the climate exceedingly healthy. In 
manufactures and general industry it bids fair to rival 
Salt Lake City. Conspicuous among its buildings are 
the court-house with its white cupola, and the central 
school, which is one of the best in Utah. The popula- 
tion was 3197 in 1870, and 6069 in 1880. 

OGDENSBURG, a city and port of entry of the United 
States, in St Lawrence county, New York, on the St 
Lawrence river, at the mouth of the Oswegatchie, 72 miles 
below Lake Ontario. It is an important railway junction 
(the terminus of the Ogdensburg and Lake Champlain, 
the Utica and Black River, and the Rome, Watertown, 
and Ogdensburg Railroads), and the headquarters of the 
Northern Transportation Company’s line of steamers ; and 
ferry steamers connect it with Prescott on the Canadian side 
of the river. Ogdensburg is regularly laid out, and shade- 
trecs are so numerous that it is popularly called “ Maple 
City." Among its buildings that used by the United 
States post-office and courts and the great Roman Catholic 
church of St Jean Baptiste are of some note. A very ex- 
tensive trade is carried on in timber and flour. The popu- 
lation was 7409 in 1860, 10,076 in 1870, and 10,341 in 
1880. 

The site of Ogdensburg was first occupied by the Indian settle- 
ment of La Presentation founded by Abbé Piquet for the Christian 
converts of the Five Nations. Garrisoned by the British in 1776, 
the fort continued to be held by them after the revolution till 1796 
(Jay's treaty). In 1812 it was attacked and in 1818 eaptured by a 
British force; and again in 1838, having become a rallying point 
for the Canadian malcontents under Von Sehultze, it was regularly 
besieged and taken. The village was incorporated in 1817, and 
named after Samuel Ogden, the proprietor. The eity charter dates 
from 1868. 

OGLETHORPE, James Epwarp (1696-1785), general, 
the founder of the State of Georgia, was born in London 
21st December 1696, the son of Sir Theophilus Ogle- 
thorpe of Godalming, Surrey. He entered Corpus Christi 
College, Oxford, in 1714, but in the same year joined the 
army of Prince Eugéne. Through the recommendation of 
the duke of Marlborough he became aide-de-camp to the 
prince, and he served with distinction in the campaign 
against the Turks, 1716-17, more especially at the siege 
and capture of Belgrade. After his return to England he 
was in 1722 chosen member of parliament for Hazlemere. 
He devoted much attention to the improvement of the 
circumstances of poor debtors in London prisons; and for 
the purpose of providing an asylum for persons who had 
become insolvent, and for oppressed Protestants on the 
Continent, he projected the settlement of a colony in 
America between Carolina and Florida. A full account 
of the enterprise and the subsequent relation of Oglethorpe 
to the colony will be found in the article Grorcta, vol. x. 
p. 437. In 1745 Oglethorpe was promoted to the rank of 
major-general His conduct in connexion with the Scot- 
tish rebellion of that year was the subject of inquiry by 
court-martial, but he was acquitted. In 1765 he was 
raised to the rank of general. He died at Cranham Hall, 
Essex, lst July 1785. 

OGOWAY, or OcowE (Ogooawat, Ogobar), a river of 
West Africa which falls into the Atlantic in the neigh- 
bourhood of 1° S. lat., or 400 miles north of the mouth of 
the Congo. The extent of its delta (70 to 80 miles from 
north to south), and the immense volume of water which it 
brings down when in flood, gave origin to the belief that 
it must either be a bifurcation of the Congo or one of the 
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leading arteries of the continent. The former view was 
set aside by the fact that the two rivers did not rise at the 
same season of the year; but so recently as 1876 Czerny 
advocated the identity of the Ogoway with Schwein- 
furth's famous Uelle (Welle), with Nachtigal’s Bahr-Kuta, 
and with Barth’s river of Kubanda, thus taking it right 
across to the neighbourhood of the Nile basin. It appears, 
however, that the head-streams of the Ogoway rise in the 
hilly country about 200 or 300 miles from the coast of 
the Atlantic (though the actual course of the river is 500 to 
600 miles), and its extraordinary volume is to be explained 
by their draining an extensive tract on both sides of the 
equator which is deluged with tropical rains. Savorgnan 
de Brazza claims to have reached (1882) the sources of the 
river in a rugged, sandy, and almost treeless plateau, 
which forms the watershed between its basin and that of 
the Congo, whose main stream is only 140 miles distant. 
Cutting its way athwart the gneiss and schists of the 
various ranges of the Sierra Complida, the main stream of 
the Ogoway (often called the Okanda from one of the 
tribes on its banks) is interrupted with cataracts and rapids 
(at Fare, 26 feet, and Dume, for example) till within 
a comparatively short distance from the confluence with 
its principal left-hand affluent, the Ngunie, in 0° 35’ 8. 
lat. and 10° 25’ E. long. Even in the upper part of its 
course, however, it often attains a great width, and below 
this confluence it spreads out into an average of 8000 fcet, 
at the same time showing a tendency to split into a 
number of secondary channels, some of which connect it 
on the north with the great Ajingo Lake, and on the south 
with the still larger Jonanga Lake. The northmost 
branch of the delta—the Nazareth river, which falls into 
Nazareth Bay to the north of Cape Lopez—has in the 
driest period of the year a depth of from 20 to 30 feet, 
and its water is drinkable even at flood-tide. The southern 
arms discharge into the extensive Cama or Nkomi Lagoon 
and the Rio Fernão Vaz. With the exception of the 
Ngunie, which has been ascended 40 miles as far as the 
Samba falls, the affluents of the Ogoway—the Passa, Lolo, 
Shebe, Ivindo, Ofue, &c.—are but very partially known ; 
and some of those from the north may prove to havc a 
longer course than is at present supposed. The Ogoway 
rises in March and April, and again in October and No- 
vember ; it is navigable for steamers in its low-water con- 
dition as far as the junction of the Ngunie. 

Though Bowditch called attention in 1817 to the exist- 
ence of the river, it was not till 1857-59 that its explora- 
tion was begun by Du Chaillu. It has since been made 
known by the labours of Serval and Griffon du Ballay, 
R. B. N. Walker, Aymés, the marquis de Compiégne, A. 
Marche, Oskar Lenz, and Savorgnan de Drazza. English 
and German factories were founded about 1868 at Adelina 
Longa (Adaülinaülonga) and at Franceville, a station of 
the Internatienal African Association, in 1880. 

See Petermann's Mittheil., 1872, pp. 5-10 ; 1875, pp. 121-130 ; 
1879, pp. 103-108 ; and 1883, pp. 177-184, with map ; Proc. R. G. 
Soc., 1873 (Walker's narrative); Bull. de la Soc. de Géogr., Paris, 
1877 ; Zcitsch. der Ges. f. Erdk., Berlin, 1875 and 1876 (the former 
Lenz’s narrative, the latier a résumé of the course of diseovery by 
Czerny). 

OGYGES, in the legends of Attica and Boeotia, was an 
early king in whose reign a great flood had overwhelmed 
the land. A similar legend was current in Phrygia, where 
the flood was said to have taken place in the reign of 
Nannacus. No facts are known connecting Ogyges with 
any religious cultus in Greece; and it is highly probable 
that the tale was of Oriental origin, introduced into this 
district of Greece by foreign colonists or traders. The 
Gephyrzi, who emigrated from Doeotia into Attica, and 
who are said by Herodotus to have been of Phoenician 
origin, may have brought the story of the flood with them. / 
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In the peribolos of Zeus on the banks of the Ilyssus at 
Athens a hole was shown through which the waters of the 
flood had run off, and where religious rites were regularly 
performed, but this hole was associated rather with Deu- 
calion than with Ogyges. 

OHIO, the third of the States of the American Union 
in point of wealth and population, is situated between 
38° 27' and 41° 57' N. lat. and between 80° 34’ and 84° 
49' W. long., and is bounded on the N. by Michigan and 
Lake Erie, on the E. by Pennsylvania, on the E. and &. 
by the Ohio river, which separates it from the States of 
West Virginia and Kentucky, and on the W. by Indiana. 
The greatest length from north to south is about 210 
miles, the greatest breadth from east to west about 225 
miles and the area 40,760 square miles. 

Physical Features. —The surface consists of an undulat- 
ing plain, generally ranging in elevation between 1550 
and 430 feet above sea-level, the portions below 500 
feet or above 1400 being comparatively insignificant. 
The largest connected areas of high land extend from east 
to west across the central and northern central districts. 
In some limited districts of central Ohio, especially along 
the ridge of high land just referred to, and also in a few 
thousand square miles of north-western Ohio, the natural 
drainage is somewhat sluggish, and, while the land is 
covered with its original forest growth, it inclines to 
swampy conditions; but when the forests are removed 
and the waterways opened most of it becomes arable, 
and all of it can be made so without excessive outlay 
by means of open ditches. 

'The chief feature in the topography of Ohio is the water- 
shed, which extends across the State from north-east to 
south-west, and divides its surface into two unequal slopes, 
the northern, which is much the smaller, sending its waters 
into Lake Erie and the Gulf of St Lawrence, while the 
drainage of the other is to the Gulf of Mexico by the 
Ohio river. The average height of the ridge is about 
1100 feet, but it is cut by several gaps, in which the 
elevation is reduced to about 950 feet. The relief of the 
State is chicfly due to erosive agencies. The entire drain- 
age area of such a river as, for example, the Muskingum 
or the Scioto, may be conceived as originally a plain, all 
portions of which were at approximately the same elevation 
above the sea. Across this area one main furrow has 
been drawn, deepening and widening as it advances, and 
& countless number of narrower and shallower valleys are 
tributary toit. Fragments of the old plain still remain in 
the isolated “hills” or tablelands that bound the valleys, 
and which, though often separated by intervals of miles, still 
answer to each other with perfect correspondence of altitude 
and stratification. They rise to a maximum height of 600 
feet above the river-channels in the main valleys. 

Geology.—The rocky floor is entirely composed of un- 
altered stratified rocks of Paleozoic age. Not a single 
trap dyke or volcanic vent intersects them, and not a trace 
of igneous metamorphism is shown in any portion of their 
extent. These strata are disposed in plains so nearly 
horizontal that the dip is nowhere heavy enough to be 
safely determined by a clinometer. Not only are sharp 
flexures wanting, but faults deserving the name are found 
in but a single corner of a single county. A few low folds, 
one of which is of preponderating importance, traverse the 
State and redeem its surface from geological monotony. 
The only structural irregularity is an occasional case of 
overlap, but even this is seldom of such a character as to 
interfere with the easy reading of the record. The aggre- 
gate thickness of the entire series will reach 5000 feet if 
the maximum of each stratum is taken into the account, 
but if the average measurements are used the thickness 
does not exceed 3500 feet. The main elements of the scale, 
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which extends from the Lower Silurian (upper portion) to 
the Upper Coal-measures inclusive, are given below, and 
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The Cincinnati group, which constitutes the surface rock for 
about 4000 square miles in the south-western corner of the State, 
consists of alternating layers of blue limestone and ealeareous shale, 
both of which contain great numbers of admirably-preserved fossils. 
The group is undoubtedly equivalent in part to the Hudson River 
group of the general scale, and by some geologists the name is 
counted a synonym, but it has not been proved that the Lower 
Silurian deposits of south-western Ohio ean be definitely correlated 
with the subdivisions of the series in New York. The formation 
everywhere yields a cheap and excellent supply of building stone, 
whieh is also burned into a dark lime, valued for its hydraulic 
properties. The shales contain notable quantities of alkalis and 
phosphates, and the soils into whieh they very readily weather are 
proverbial for their fertility. The water-supply of the formation is 
poor, or rather wanting, the impervious shales refusing admission 
to the rainfall. 

The Cincinnati axis, a low fold which traverses the State from 
south-west to north-east, constitutes its most influential geologi- 
eal feature. It entered Ohio from Kentucky at the close of Lower 
Silurian time, and gradually extended itself to the northward, 
until it had converted the western half of the State into dry land. 
It has left a clear record of its successive stages in the strata which 
compose it. It did not advance steadily and equally, and the ocea- 
sional relapses whieh it experienced have given rise to cases of over- 
lap. It has a low, flat summit, and, on account of the soluble and 
easily-eroded materials of which it consists, it has suffered more 
from denuding agencies than the Upper Silurian strata that enclose 
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it, and consequently is now cut down to a lower level than they. 
In other words, the axis has been converted into a basin. 

The Clinton Limestone generally rises in a terrace-like outcrop 
around the margin of the eroded Cincinnati beds, and its base is 
marked by the finest line of springs in the State. In its most 
characteristic phases it is a crystalline limestone that takes a good 
volish, In very many localities it yields small quantities of petro- 
ee which seems to be indigenous. The supply is too limited to 
be valuable. 

The Niagara group, also of ay Silurian age, is of much greater 
thickness and of proportionally greater economie and scientific 
importance than the Clinton limestone. As at the Falls, it here 
consists of a stratum of shale overlain by a massive limestone. It 
forms the surface rock for about 3000 square miles, but through 
much of this area it is concealed by heavy beds of Glacial Drift, by 
which its importance as a factor in the topography and the eco- 
nomie geology of the district is much reduced. In composition the 
limestone is almost a typical dolomite, but it is still fossiliferous, 
the fossils occurring as internal casts. It contains a large and in- 
teresting fauna. From near the base of the Niagara beds the 
“ Dayton" stone, one of the most valuable building stones of the 
State, is derived. The formation yields excellent building stones 
at other horizons also, and its upper beds furnish lime. 

The Lower Helderberg Limestone occupies even a wider area as a 
surface formation than the last-named, but is largely covered with 
Drift deposits. There are whole eounties of which it is known to 
constitute the rocky floor, in which it does not once rise to the 
surface. It is seen to the best advantage in the north of High- 
land eounty, where it yields a remarkably even-bedded building 
stone, Like the Niagara Limestone, it is à dolomite in composi- 
tion. It is poor in fossils, but the few that it contains are highly 
characteristic. 

The transition from Upper Silurian to Devonian time which is 
made in aseending to the next stratum in the scale, the Corniferous 
Limestone, is accomplished without any structural break or irregu- 
larity, but there is an abrupt lithological change, the latter stratum 
being a trne carbonate of lime, and an abundant and pronounced 
Devonian fauna appears in its very lowest beds. The Corniferous 
Limestone forms a narrow belt on each side of the axis, from 
central Ohio northward, but by the overlap of the next succeeding 
formations it is entirely lost in southern Ohio. Even where it 
constitutes the highest bedded rock it is largely obseured by Drift 
deposits. At Kelly’s Island, Sandusky, Marion, Delaware, and 
Columbus it is largely worked for building stone, lime, and fur- 
nace flux. The earliest vertebrate remains of the Ohio scale are 
found in this stratum. The box-like skull of a large ganoid fish, 
Macropetalichthys sullivanti, Newberry, occurs near the base of the 
series, and the teeth and bones of other ganoids and selachians are 
frequently met with in the higher beds. In the State quarries at 
Columbus these remains constitute a veritable bone bed, a layer 
1 to 6 inches in thickness being in large part composed of them. 

A heavy deposit of black shale, the Ohio Shale of the table, and 
the Huron shale of Newberry, directly overlies the Corniferous 
Limestone in northern and central Ohio, and extends across the 
State from north to south. It is composed of two blaek shales, the 
Cleveland and the Huron, including a blue shale, the Erie, be- 
tween them. The latter is 1200 feet thick in north-eastern Ohio, 
but rapidly wedges out as it is followed westward to the axis, 
and the Cleveland and Huron seem here to be welded into one 
mass. The black shale contains an average of 8 or 10 per cent. of 
bituminous matter, a chief source of which is found in a resinous 
disk of microscopic size that exists in the shale in immense num- 
bers, which Dawson has named Sporangites huronensis. Apart 
from this minute form the shale is almost barren of fossils, but a 
few have been diseovered in it, mostly at the centres of the great 
concretions which it contains. The gigantic placoderm, Diniehthys 
herzeri, Newberry, was first found in these coneretions. Though 
dating back almost to the first appearance of fishes, Newberry has 
shown that its nearest relationship is with the Lepidosiren of the 
present day, whieh zoologists unite in counting as the highest 
of the entire class. The shale is undoubtedly the source of the 
natural gas and petroleum of north-eastern Ohio. 

The Waverly group, which occupies about 7000 square miles of 
the surface of the State, is in all respects an important formation. 
It consists of the Dedford shale, the Derea grit, the Derea shale, 
the Cuyahoga shale, and the Logan group. The Berea grit has 
unusual geological interest. Its outcrop is a shore-line across the 
entire State, and it marks with perfect distinetness the eastern 
limit of the Cincinnati axis at this date. It is everywhere a quarry 
stone. The Berea stone and the Amherst stone of northern Ohio 
and the original Waverly stone of the lower Scioto valley belong 
to this horizon. In strength, durability, beauty, and the economy 
with which they can be worked, they stand at the head of the 
building stones of the State, the valne of the annual products of 
these quarries exceeding $1,000,000. The stone is distributed as 
far east as the seaboard, and as far west as Duluth. Some of it 
has even found market in England. The Berea grit is the reservoir 
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of the gas and oil distilled from the underlying shales, and it is 
also the great source of salt water for Ohio. Another building 
stone of great exeellenee and beauty comes from the base of the 
Cuyahoga shale in southern Ohio,— the Buena Vista stone of the 
Ohio valley.! 

The Carboniferous Conglomerate and the Coal-measures have an 
aggregate thickness of at least 1500 feet, and cover more than 
10,000 square miles of the surface of Ohio. The beds of coal, iron- 
ore, fire-clay, limestone, and cement rock that they contain render 
insiguificant the contributions made by all other formations to the 
mineral wealth of the State. The Lower Coal-measures, whieh are 
here made to include the Conglomerate group of coals of Pennsyl- 
vania, contain the seams of coal enumerated below, which are dis- 
tributed through 500 to 800 feet of strata. The names of the seams 
that are used in the Pennsylvania scale are adopted here. 


13. Upper Freeport coal ........ TM Me Brookville T coa. e ele 6 

12. Lower Freeport ,,  ...... 10 | 5 Tionesta ff) coooooocoaasad 5 

11. (Upper Kittanning) ,, ...... 4: Upper Mercer je sels s.ssicase ue 4 

10. Middle Kittanning ,, ...... 9 | 8. Lower Mercer,, ............-- 3 
9, Lower Kittanning ,, ...... 2. GUuakehtoWwn js0ccscccesec seas 2 
8. Clarion Upper » i v the Sheron conl cM E 1 
7. Clarion Lower " gor n 


All these coals belong to the bituminous division. Thus far 
they are almost entirely worked in level free mines, and very 
little is taken from scams less than 3 feet in general thickuess. 
The average thickness in'the important fields is 5 feet, and the 
maximum (a small area of a single district) 13 feet. All of the 
seams enumerated above are worked, but they have very unequal 
values. The Middle Ritama seam is by far the first. The 
Upper Freeport ranks next in value. The Sharon coal is the most 
valuable in proportion to its arca, furnishing, in fact, the standard 
of comparison for the open-burning coals of the entire Alleghany 
field. Both it and the Middle Kittanning seam are used in the 
raw state in the manufacture of iron, a fact which sufficiently 
attests their purity and general excellence. In the remaining divi- 
sions of the Coal-measures there are 10 or 12 additional seams that 
are of workable thickness at some of the localities in which they 
occur, but, with one notable exception, these seams are less steady 
and reliable than those of the lower measures. The exception is 
the Pittsburg coal, which is, all things considered, the most im- 
portant seam of the entire coal-field to which it belongs. It is 
especially valued as a gas coal, and for the production of steam. 
Its northern outcrop passes through nine counties, with an approxi- 
mate length of 175 miles, not counting the sinuosities. The area 
commonly assigned to it in Ohio exceeds 3000 square miles, but 
the seam has been proved for only a small fraction of the area 
claimed. In the production of bituminous coal in the United 
States Ohio ranked third in 1880, the output for that year being 
about 6,000,000 tons, but the production is rapidly increasing, 
and the State inspector of mines reckoned the output in 1882 at 
8,000,000 tons. 

Iron ore is worked at many horizons in the Coal-measures, in 
seams ranging from 6 inches to 19 feet in thickness. The char- 
coal iron of the Hanging Rock district of southern Ohio is chiefly 
applied to the highest uses, as the manufacture of car- wheels and 
castings for agricultural and other machinery. Of the 99 fur- 
nace-stacks that now stand in Ohio, almost all depend in part, and 
about half depend entirely, on native ore. The amount mined 
annually exceeds 500,000 tons. In iron and steel industries Ohio 
ranks next to Pennsylvania, the value of the annual product being 
$35,000,000. The clays of the Coal-measures are the basis of a 
large and rapidly growing manufacture of stone and earthen ware. 
Ohio now produces one-third of the total product of the United 
States. In connexion with the salt production, which is large, 
about half of the bromine of the world is produced in Ohio. The 
brine of the Tuscarawas valley yields nearly 1 1b of bromine to 1 
barrel of salt. 

Three-fourths of Ohio are covered with the various deposits of 
the Drift period, which consists of “till” or boulder clay, and of 
the stratified sands and elays of the later stages of the period. These 
deposits sometimes have a thiekness of 300 feet,—their average in 
north-western Ohio being not less than 50, and in central Ohio not 
less than 25 feet. In the regions which they cover they exereise a 
controlling influence upon the relief, drainage, soils, and water- 
supply. They have filled the valleys of earlier drainage systems, 
and in many cases have obliterated all traces of their existence. 
The till is filled with boulders of northern origin derived from the 
highlands of Canada and from intervening districts. Blocks of 
large size are sometimes found, some of them showing 2000 cubic 
feet above ground. In many instances they can be referred by their 
mineralogical characters to particular localities, or even to particu- 
lar ledges, from a score of miles to 400 miles distant. The stratified 
Drift contains vast accumulations of sand, gravel, and clay, all of 
great economic value. Brick clays of good quality are everywhere 
accessible. The terminal moraine that forms the boundary of the 


1 In the total value of quarry produets Ohio ranks first among the States, 
more than $2,500,000 being reported in the census of 1880. 
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Glacial deposits is not in all cases as conspicuous as in the States 
to the east of Ohio, but even where it is least distinct soil aud 
vegetation unite to mark the limit of glacial advance very plainly. 
The moraine passes through the counties of Columbiana, Stark, 
Wayne, Richland, Holmes, Licking, Fairfield, Ross, Highland, 
Adams, and Brown, as recently determined by Professor G. F. 
Wright. 

Soils, Forests.—The division of the State into a drift- 
covered and driftless region coincides with the most im- 
portant division of the soils. Below the line of the ter- 
minal moraine these are “native,” or, in other words, they 
are derived from the rocks that underlie them, or that rise 
above them in the boundaries of the valleys and uplands. 
They consequently share the varying constitution of these 
rocks, and are characterized by considerable inequality and 
by abrupt changes, All are fairly productive, and some, 
especially those derived from the abundant and easily- 
soluble limestones of the Upper Coal-measures, are not 
surpassed in fertility by any soils of the State. Large 
tracts of these excellent native soils are found in Delmont, 
Monroe, Noble, and Morgan counties. Among the thinner 
and less productive soils, which occupy but a small area, 
are those derived from the Devonian shales. They are, 
however, well adapted to forest and fruit production. 
The chestnut and the chestnut oak, both valuable timber 
trees, are partial to them, and vineyards and orchards thrive 
remarkably. The native soils of the Waverly group and of 
the Lower Coal-measures agree in general characters. They 
are especially adapted to forest growth, reaching the highest 
standard in quality of timber product. When these lands 
are brought under the exhaustive tillage that has mainly 
prevailed in Ohio thus far, they do not hold out well, but 
the farmer who raises cattle and sheep, keeps to a rotation 
between grass and small grains, and does not neglect fruit 
can do well upon them. The cheap lands of Ohio are 
fonnd in this belt. "The other great division of the soils 
of Ohio—viz., the Drift soils—are by far the most import- 
ant, alike from their greater area and their intrinsic excel- 
lence. Formed by the commingling of the Glacial waste 
of all the formations to the north of them, over which the 
ice has passed, they always possess considerable variety of 
composition, but still in many cases they are strongly 
coloured by the formation underneath them. When any 
stratum of uniform composition has a broad outcrop across 
the line of Glacial advance, the Drift beds that cover its 
southern portions will be found to have been derived in 
large part from the formation itself, and will thus resemble 
native or sedentary soils. Western Ohio is underlain with 
Silurian limestones, and the Drift is consequently limestone 
Drift. The soil is so thoroughly that of limestone land 
that tobacco, a crop which rarely leaves native limestone 
soils, is grown successfully in several counties of western 
Ohio, 100 miles or more north of the terminal moraine. 
The native forests of the Drift regions were, without 
exception, hard-wood forests, the leading species being 
oaks, maples, hickories, the walnut, beech, and elm. The 
walnut, sugar maple, and white hickory are limited to 
warm, well-drained limestone land ; the white oak charac- 
terizes the upland clays, while the red maple, the elm, and 
several of the oaks stand for the regions of sluggish 
drainage. This noble growth is rapidly disappearing, but 
several million acres still remain. 

Climate.—There is a difference of at least 40° Fahr. be- 
tween the average summer and winter temperatures. A 
central east-and-west belt of the State is bounded by the 
aunual isotherms of 51* and 52^, the average winter tem- 
perature being 30° and the average summer temperature 
73°. Southern Ohio has a mean annual temperature of 
54°, and northern Ohio 49°. The annual range is not less 
than 100°, and sometimes 130°, the extreme of summer heat 
reaching 100° in the shade, while “cold waves ” in winter 
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may depress the mercury to 30° below zero. Extreme 
changes are liable to occur in the course of a few hours, 
especially in winter, when the return trades are violently 
displaced by north-west winds. In such cases the tem- 
perature sometimes falls 60° Fahr. in twenty-four hours ; 
changes of 20° or 30° in a day are not unusual. Still the 
climate proves itself excellently adapted to the finer growths 
of vegetation, while its effects on human life and on the 
domestic animals favour a symmetrical development and 
a high degree of vigour. The rainfall varies between an 
average of 46 inches in the Ohio valley and an average of 32 
inches on the shore of Lake Erie (spring 10 to 12 inches, 
summer 10 to 14 inches, autumn 8 to 10 inches, winter 
7 to 10 inches). The annual range is considerable. In 
some years there is an insufficient supply and in some there 
is a troublesome excess, but disastrous droughts on the 
large scale are unknown, and disastrous floods are rare.! 
The vast body of water in Lake Erie favourably modifies 
the climate of the northern margin of the State. The 
belt immediately adjoining is famous for the fruits that it 
produces, Extensive vineyards and orchards have been 
planted along the shore and on the islands adjacent, and 
have proved very successful, The Catawba wine here 
grown ranks first among the native wines of eastern North 
America. Melons of excellent quality are raised in almost 
every section of the State. The peach is the least certain 
of all the fruits that are largely cultivated ; there is rarely, 
however, a complete failure on the uplands of southern 
Ohio. The winters of Ohio are very variable. Snow 
seldom remains for thirty days at a time over the State at 
large, but an ice crop rarely fails in northern Ohio, and 
not oftener than once in three or four years in other por- 
tions of the State. In the southern counties cattle, sheep, 
and horses often thrive on pasture grounds through the 
entire winter. 

Population.—The following table gives the population 
from 1840 to 1880 :— 


| Density | 


POPULATION, 

per sq. 

Total. | Males. | Females. | mile. 

1840 | 1,519,467 | 734,100 | 735,967 | 37:8 
1850 | 1,980,329 | 1,016,808 963,591 | 48:6 
1860 | 2,339,511 | 1,190,162 | 1,149,949 | 57-4 
1870 | 2,665,260 | 1,337,550 | 1,827,710 | 65°3 
1880 | 3,198,062 | 1,613,936 | 1,584,126 | 78:5 


In 1880 the coloured population numbered 24 per cent. 
of the whole, and the foreign-born 124 per cent. (from 
Germany 6 per cent., and from the United Kingdom 42 
per cent.). 

Agriculture.—This is the leading industry, employing in 
1880 397,495 persons, or about two-fifths of the total 
number reported as engaged in occupations of all sorts. 
In 1881 nearly 50,000,000 bushels of wheat and nearly 
112,000,000 bushels of Indian corn were produced, the 
total production of cereals in the State for that year being 
188,933,067 bushels, an average of sixty bushels to each 
inhabitant. The reported orchard products of the year 
would furnish ten bushels of fruit to each inhabitant, 
and the dairy products an average of 26 ib. The domes- 
tie animals reach a total of 10,000,000. In number and 
quality of thorough-bred cattle Ohio is scarcely second to 
any State; in the average of its herds it ranks second to 
unprecedented in its former recorded history. In February 1883 the 
water rose to a height of 66 feet 4 inches, and in February 1884 to 
71 feet 03 inch above the channel bar at Cincinnati, the last rise being 
nearly 7 feet in exeess of the highest mark reeorded previous to 1883. 
These great floods covered the sites of large and prosperous towns, 
swept away hundreds of dwellings, and inflicted deplorable losses on 
the residents in the great valley. 
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Illinois alone. The sheep-growing counties are supplied 
with the best breeds of sheep, and the wool of south-eastern 
Ohio has long been famous for unusual strength of fibre. 
The annual production of wool exceeds 20,000,000 ib, 
Ohio holding the first rank in this respect among the 
States of the Union. In the origination of agricultural 
machinery Ohio has taken a leading part, and in the 
present manufacture it easily holds the first rank, the 
value of the annual product exceeding $15,500,000, or 
one-fourth of the entire product of the United States. The 
average yield of wheat in the State has been doubled 
within the last ten years through the use of artificial 
fertilizers and improved methods of cultivation. An 
efficient system of crop reports is carried on by a State 
board of agriculture, and thorough control of the artificial 
manures sold in the State is maintained by constantly 
repeated chemical analyses A State meteorological 
bureau also renders special service to the agricultural 
interest. 

Manufactures, Towns and Cities.—The manufactured 
products of the State, according to the census of 1880, 
have more than twice the value of the farm products, 
reaching an aggregate of nearly $350,000,000. As a 
necessary result of the recent development of mining and 
manufacturing in Ohio, its cities and villages are gaining 
rapidly in population and wealth. Cincinnati, the largest 
city of the State and the eighth in the Union, had a popu- 
lation of 255,139 by the census of 1880. The same census 
credits it with about 30 per cent. of the manufactures of 
the State, but the reports of its chamber of commerce 
give it a much greater total than the census tables. Cleve- 
land, the second city of Ohio and the eleventh of the 
United States, had 160,146 inhabitants, Columbus, the 
State capital, 51,647, and Toledo 50,137. Dayton (38,678) 
and Springfield (20,730) in south-western Ohio, Youngs- 
town (15,435), Akron (16,512), and Canton (12,258) in 
the north-eastern quarter of the State, and Zanesville 
(18,113) in the central district are all thriving and ener- 
getic cities, 


fovernment and Administration.—All legislative power is vested 
in a general assembly consisting of a senate and house of representa- 
tives. Senators and representatives are elected biennially. The 
executive department consists of a governor, a lieutenant-governor, 
a secretary of state, a treasurer, and an attorney-general, all elected 
for a term of two years, with an auditor, elected for four years. The 
supreme executive power is vested in the governor, who is com- 
mander-in-chief of the militia, and may grant reprieves and partons. 
The lientenant-governor is president of the senate. There is also 
elected triennially a State commissioner of common schools. For the 
control and superintendence of all public works a board of public 
works is created, consisting of three members, each elected for 
three years. There are appointed by the governor, by and with the 
consent of the senate, a commissioner of railroads and telegraphs 
for two years, a superintendent of insurance for three years, an 
inspector of mines for four years, a commissioner of statistics of 
labour for two years ; also a supervisor of publie printing, a State 
librarian, an inspector of leaf tobacco, and a State inspector of oils 
for two years cach, and three commissioners of fisheries for three 
years each. To investigate the whole system of publie charities 
and the correctional and penal institutions of the State, eight per- 
sons, four from each of the leading political parties, are appointed 
by the governor for four years each to constitute a board of State 
charities. The judicial power is vested iu a supreme court, district 
courts, common pleas courts, probate courts, and justices of the peace; 
and the legislature may create courts inferior to the supreme court 
in one or more counties. The supreme court consists of five judges, 
elected for five Years each. There are nine common pleas districts 
with three judges each, holding office for five years ; cach district is 
divided into three parts, with one judge (and more if the legisla- 
ture so provide) for each part. The district court is composed of 
the judges of the common pleas district together with one of the 
supreme court judges, any three forming a quorum. The original 
jurisdiction of the district court is concurrent with that of the 
supreme court ; each county has a probate court for probate and 
testamentary matters. Townships are supplied with justices of the 
peace. All judges and justices are elected by the people. Clerks 
of the courts are elected by the people also. The State is divided 


737 


into two United States districts, a northern and a southern. Each 
district is divided into an eastern and western division. All elec- 


tions are by ballot, and every sane male citizen, twenty-one years 
old and a resident of the State for one year next preceding elec- 
tion, may vote. Education is provided for by taxation and funds 
arising from the sale of publielands. The insane, blind, and deaf 
and dumb are supported by the State. A sinking fund, sufficient 
for discharging annually the interest of the public debt and not 
less than $100,000 of the principal thereof, is provided from the 
roceeds of the publie works, sale of canal, school, and ministerial 
ands, and taxation. The State at present is represented in the 
Congress of the United States by two senators and twenty-one 
representatives. The legislature of the State is empowered to lay 
off new or change existing counties. The electors in each county 
elect three commissioners, for three years each, who constitute the 
county board. They have the care of the county property, fix 
the taxes, regulate roads, and provide for idiots, lunaties, and 
paupers. The other officers are three infirmary directors, an auditor, 
a secretary of the commissioners, a recorder, a surveyor, a clerk of 
the court of common pleas, who is also clerk of the district court, 
each elected for three years ; also a treasurer, a sheriff, a coroner, 
and a prosecuting attorney, each elected for two years. In a county 
that has in it a city of over 180,000 population there is a board of 
control, consisting of five members, each elected for three years, 
which has a final action and jurisdiction in all matters involving 
expenditure of money. Each county must contain at least 400 
square miles of territory. Counties are subdivided into townships, 
the power to do which resides in the county commissioners. Each 
township must contain at least 22 square miles, and be at least one 
election precinct. The officers are three trustees, a clerk, a treasurer, 
such constables as the trustees may designate, and an assessor, 
elected annually. The trustees oversee elections, provide for the 
repairing of roads, make regulations preventing the spread of 
diseases, provide for cemeteries and libraries if the voters deter- 
mine to have them, and afford relief to the poor. 

Education.—The Continental Congress in 1785, in an ordinance 
for the survey of the lands north-west of the Ohio, reserved lot 
number 16 in every township, equivalent to one-thirty-sixth of the 
township, for the support of public schools. These provisions did 
not apply to the Virginia military and Connecticut reserves, equal 
in area to about one-fourth of the entire State, nor to the United 
States military reservation, embracing nearly 4000 square miles. 
The convention that framed the State constitution in 1802 requested 
and obtained of Congress a concession of one-thirty-sixth of the 
lands in the Virginia and United States military reservations, and a 
like proportion for education in the Connecticut reserve, —a portion 
of the latter, however, being set apart in the United States militavy 
reservation, the remainder from the public lands in the north- 
western part of the State (1834). Prior to 1827 the only revenues 
obtained from such lands were of the nature of rents, and were 
wholly inadequate. In the year named a law was passed providing 
for the sale of the school lands, other laws also being enacted for 
the establishment of a fund for the support of common schools. 
The result of the sales is somewhat disappointing, since the en- 
tire proceeds realized up to 15th November 1882 amount to but 
$3,686,511°56. This is known as the common school irreducible 
fund. The State carly undertook to supplement the revenue thus 
acquired by a general tax; the present law provides for a tax of 
one mill on the dollar. Opportunity for special levies was given 
as early as 1821 to district officers. At present the law authorizes 
every board of education to determine the amount of tax to be 
levied as a contingent fund for all school expenses, not ws 
seven mills on the dollar. As early as 1827 the legislature adopted 
the policy of making offenders against the laws contribute to the 
support of the schools by appropriating fines .collected to the 
school funds. This policy still continues. The receipts for school 
purposes in 1882 execed $12,000,000 :— 

ur (1 DL NT qu $1,589,263:51 


Interest on irreducible fund, 1881 .............. 229,692 ‘71 
From rents and interest due for sale of lands.... 20,739:23 
BPaälanceon hand, 1881 . <1. e e EE 8,472,577 04 
From interest and rent of lands, 1882 250,431 "94 
Local taxes, 1882 .....-- esanen eunen 6,168,036*89 
Sale of bonds, 15820: NE §10,646°S1 


Of 1,081,321 young persons of school age 751,101 are enrolled 
and 483,232 are in daily attendance. The school sessions average 
3] weeks in the year, and 24,135 teachers are employed; the 
illiterates above ten years of age form only 4 per cent. of the total 
population. The total expenses for the common schools in 1882 
were $8,820,914*95. 

Higher education was not neglected by the first settlers of the 
State. In the Ohio Company's pie two entire townships 
were granted, upon which the Ohio university was established. 
In the Symmes's purchase a township of land was granted, which 
when located served as the foundation for the Miami university. 
There are now 62 such institutions for learning in the State, em- 
ploying 457 teachers, having 11,314 students, receiving $411,309 
and expending $405,573, with a property valued at $6,203,691. 

XVII. — 93 
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Of these, 25 are enabled by their charters to confer collegiate 
degrees. Among the oldest and most prominent of the colleges 
are Antioch, Denison, Kenyon, Marietta, Oberlin, Ohio Wesleyan, 
Otterbein, St Xavier's, Western Reserve, and Wittenberg ; of those 
more recently founded three deserve special mention, viz., the 
university of Cincinnati, the Case School of Applied Science at 
Cleveland, and the Ohio State university at Columbus. The first 
two are founded upon private munificence, and each is entering 
upon a career of great promise. The third, established upon a gift 
of public lands from the general Government, is specially charged 
with instruction in the sciences relating to agriculture and the 
mechanic arts, and is also required to include military training. In 
addition, therefore, to the ordinary courses of an American college, 
this institution is obliged to provide full facilities in applied science, 
and the State makes use of its faculty and equipment for all its 
official scientific work. The chemical work of the State Board of 
Agriculture and also of the State Geological Survey is performed 
here. The Agricultural Experiment Station and the State Meteoro- 
logical Bureau are both at the university. 

Finance.—The receipts of the Ohio treasury for 1882 were 
$6, 270,896°22, and the disbursements $5,630,219:29. The funded 
State debt at 15th November 1882 was $4,901,665, all at 4 per 
cent., and the irreducible debt (trust) was $4,393,014:71, making a 
total State debt of $9,294,679°71, while the municipal and local 
debts amount to $45,766,351:22, making a total public debt of 
$55,061,080°93. The value of the realty was $1,116,681,655, and 
;»ersonalty $518,229,079, or a total valuation of $1,634,910,734. 

he State tax paid was $4,735,748, while the total tax was 
$30,618,785. Banks numbered 413, with a capital stock of 
$38, 452,855°30 ; 189 were national, with a stock of $31,464,000, 
valued at $1,133,792-40. There were 6189 miles of railway,— 
receipts $46,759,399, expenditure $32,063,654. 

History.—Ohio was discovered by La Salle, probably as early as 
1670, and the French took formal possession of the whole north- 
west in 1671. In 1749 all English settlers were warned by the 
French commandant at Detroit to retire from the region north of 
the Ohio. The settlements had been made under the third charter 
granted by King James I. to Virginia (12th March 1611), which 
ceded to the colony all of the present State of Ohio lying south 
of 41° N. lat., and that granted by Charles II. to Connecticut 
(23d April 1662), which ceded to the colony all the territory of the 
present State lying north of 41° N. lat. The conflicting claims 
were set at rest by the treaty of Paris in 1763, by which France 
surrendered to Great Britain all her lands in the north and west 
as far as the Mississippi. During the progress of the American 
Revolution, and while the States were struggling to form a union 
on the basis of the artieles of confederation submitted for ratifica- 
tion in 1777, a controversy arose as to the rightful ownership of 
unoccupied lands. The States appealed to their charters, as did 
Virginia and Connecticut, for their title to the lands north-west of 
the Ohio. The opposing States claimed that the unoccupied lands, 
though charter lands, should be surrendered for the common bene- 
fit, to become the property of the new union. The controversy 
was settled in some cases, as in that of New York, by the abandon- 
ment of all claims by thc State; in others, among them Virginia 
and Connecticut, compromises were entered into by which the 
States made large reservations in the acts of surrender. Virginia 
reserved for military bounty lands about 3,710,000 acres, lying 
between the Scioto and Little Miami rivers, and bounded on the 
south by the Ohio river. Connecticut reserved as a foundation 
for her school fund a tract extending 120 miles westward of the 
Pennsylvania line, bounded on the south by 41? N. lat., and by 
the Connecticut line on the north. The land area extended to 
about 3,667,000 acres. In 1800 Connecticut surrendered all juris- 
dictional right over these lands to the United States. 

Among the last and most important acts of the Congress of the 
old confederation was its passing the ordinance of 1787, providing a 

overnment for the territory north-west of the Ohio. The ordinance 
is a remarkable document in many particulars, and especially for 
the clause in its sixth article, which reads: ‘‘There shall be neither 
slavery nor involuntary servitude in said territory, otherwise than 
in the punishment of crimes, whereof the party shall have been 
duly convicted,”—a clause which, after appearing in many State 
documents, at last became the property of the nation when it 
was adopted as the thirteenth amendment of the constitution 
of the United States. The passing of the ordinance was closely 
connected with the purchase of a million and a half of acres upon 
the Ohio, and in the Muskingum valley, by the Ohio Company. 
On 9th July 1788 General St Clair, the governor, and his associates, 
Judges Parsons, Varnum, and Symmes, formally established the 
government of the Territory at Marietta, the newly-formed settle- 
ment of the company, situated on the Ohio at the mouth of the 
Muskingum, and named after Marie Antoinette. The next con- 
siderable purchase of land was made by Judge Symmes, who secured 
upwards of 311,000 acres on the Ohio, between the Great and Little 
Miami rivers. The site of Cincinnati was purchased from Judge 
Symmes by Mathias Denman of New Jersey, whose surveys 
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marked out in the winter of 1788-89 the town that has since grown 
to be the leading city of the State. Two expeditions sent against 
hostile Indians at the head-waters of the Miamis in 1790 and 1791 
resulted in such disastrous failure that the settlers began to despair 
of protection. However, in 1794 General Wayne won a decisive 
victory over the united tribes near the rapids of the Maumee, and 
at the treaty of Greenville, contracted a year later with eleven 
chiefs, secured peace. As a result, the rapid immigration which 
followed enabled the residents of the Territory to avail themselves 
of the provisions of the ordinance in organizing a representative 
government for the Territory by electing a legislature, which held 
its first session in Cincinnati 24th September 1799. By authority 
of Congress a convention which met at Chillicothe in November 
1802 drafted and on the 29th day of the month signed and ratified 
for the people the first constitution of Ohio. Several stipulations 
relative to school lands were made by the convention in the consti- 
tution submitted to Congress, which were conceded, and the State 
was admitted 19th February 1803s the fourth under the constitution 
of the United States, and the seventeenth in the roll of the States. 
Chillicothe, which in 1800 had been made the seat of government 
for the North-West Territory, continued to be the capital of the 
State until 1810, when the Government removed to Zanesville for 
two years. Returning to Chillicothe, it chose Columbus in 1816 as 
the permanent capital of the State. 

In 1821 a movement for internal improvements was inaugurated, 
which culminated in the construction of a canal from the Ohio to 
Lake Erie through the valleys of the Scioto and the Muskingum, and 
another from Cincinnati to Dayton. Fortunately the movement 
for common schools began at the same period. The canals set free 
the locked-up produce of the interior, and the State entered upon 
a new life. The completion of the Cumberland road in 1825, as 
far as Wheeling on the Ohio, gave the State an outlet to the sea- 
board. While the canals were yet incomplete the construction of 
railroads was undertaken. The Mad River and Lake Erie Railroad 
from Dayton to Sandusky was the first, being chartered in 1832 
and actively begun in 1835. In 1852 three through lines had been 
opened across the State ; and its whole social and economic history 
thenceforward assumed a new character. Since 1840 Ohio has been 
the third State in the Union in point of population. 

The present constitution of the State is the result of a revision 
of that of 1802 by a convention which assembled in Columbus 6th 
May 1850, and sat during part of its session at Cincinnati. It 
completed its work 10th March 1851, and the people ratified the 
revised constitution 17th June 1851. A second convention of 
revision was assembled in Columbus 14th May 1873, which, like its 
predecessor, sat also in Cincinnati. "The constitution submitted, 
practically a new one, was rejected by the people at the October 
election of 1874. (E. 0.—J. T. S.) 


OHIO RIVER. See Mississrppt, vol. xvi. p. 518. 

OHM, Gzona Simon (1781-1854), was born at Erlangen 
in 1781 and educated at the university there. He became 
professor of mathematics in the Jesuits' college at Cologne 
in 1817 and in the polytechnie school of Nuremberg in 
1833, and in 1852 professor of experimental physics in the 
university of Munich. He died 6th July 1854. 

His writings are numerous, but, with one important 
exception, not of the first order. The exception is his 
pamphlet published in Berlin in 1827, with the title Die 
galvanische Kette mathematisch bearbeitet. This work, the 
germs of which had appeared during the two preceding 
years in the journals of Schweigger and Poggendorff, has 
exerted most important inflnence on the whole development 
of the theory and applications of current electricity. Now- 
adays ‘‘ Ohm's Law,” as it is called, in which all that is most 
valuable in the pamphlet is summarized, is as universally 
known as anything in physics. It may be doubted whether 
Ohm’s investigation could have been made but for the 
magnificent work of Fourier on the Conduction of Heat. 
In fact, the equation for the propagation of electricity 
formed on Ohm’s principles is identical with that of 
Fourier for the propagation of heat; and if, in Fourier’s 
solution of any problem of heat-conduction, we change the 
word “temperature” to “potential” and write “electric 
current” instead of “flux of heat,” we have the solution of 
a corresponding problem of electric conduction. The basis 
of Fourier’s work, without which even his splendid mathe- 
matical powers would have been of no avail, was his clear 
conception and definition of conductivity. But this involves 
an assumption, undoubtedly true for small temperature- 
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gradients, but still an assumption, viz., that, all else being 
the same, the flux of heat is strictly proportional to the 
gradient of temperature. An exactly similar assumption 
is made in the statement of Ohm’s law, t.e., that, other 
things being alike, the strength of the current is at each 
point proportional to the gradient of potential. It happens, 
however, that with our modern methods it is much more 
easy to test the accuracy of the assumption in the case of 
electricity than in that of heat; and it has accordingly 
been shown by Maxwell and Chrystal that Ohm's law is 
true, within the limits of experimental error, even when 
the currents are so powerful as almost to fuse the conduct- 
ing wire. The value of Ohm's work was but imperfectly 
recognized until it was stamped by the award of the Cop- 
ley medal of the Royal Society in 1841. 

OIL-CAKE. The solid compressed mass remaining after 
the expression of oil from the many oil-yielding seeds, nuts, 
&c., forms a material of considerable commercial importance. 
It retains after the most perfect treatment by pressure no 
inconsiderable portion of oil, with practically the whole of 
the albuminous matter, sugar, mucilage, and the starchy 
components of the seeds, &c., thus forming in most cases a 
concentrated nutritious food for cattle and sheep, specially 
valuable for fattening store animals for the market. The 
only commercial cakes which are unfit for animal food are 
such as contain purgative or other active principles, as, for 
example, the cakes of castor-oil seed, croton seed, purging- 
nut seed, and mustard seed. The most valuable and at 
the same time the most abundantly produced feeding-cake is 
that obtained from ordinary LrNsEED (g.v.). Next in value 
is the cake yielded by rape seed, but its wholesomeness is 
frequently marred by the presence of a large proportion of 
acrid mustard seed ; the best is that yielded by the German 
green rape seed (Brassica rapa oleifera). Cotton-seed cake 
is also a feeding stuff of considerable importance. It 
is prepared in two forms, either as decorticated cake, in 
which the husks of the cotton seed are removed previous 
to the expression of the oil, or as undecorticated cake, 
which may contain as much as 40 to 50 per cent. of 
indigestible woody husk. Among other cakes useful for 
feeding purposes may be enumerated ground-nut cake 
from Arachis hypogea, palm-kernel cake from the seeds 
of the oil palm, sesame or til cake from the seed of Sesa- 
mum orientale, and hemp cake from the seed of Cannabis 
sativa, The following table indicates the average composi- 
tion of a few of the principal commercial cakes. 
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Oil-cake should be thoroughly dried by exposure before 
being packed or stored, otherwise it is apt to heat, and turn 
sour and mouldy, in which condition it becomes injurious 
to cattle. The cake also made from rancid seed is fre- 
quently deleterious, and so disagreeable in taste as to be 
refused by animals. Oil-cakes of high value are subject 
to adulteration; and compounds of varying composition 
are prepared and sold under commercial brands simply as 
feeding cake or mixed cake with no indication of their 
component materials. These are usually largely intermixed 
with bran, husks, ground rice, and, maize siftings, &c. 
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OIL CITY, a city of the United States, in Venango 
county, Pennsylvania, at the junction of Oil Creek with 
the Allegheny river, lies 132 miles north-north-east of Pitts- 
burg by the Allegheny Valley Railroad, in the heart of the 
Venango petroleum district, and possesses the principal oil 
exchange of the world, the transactions in 1883 amounting 
to 1,129,199,500 barrels, valued at $1,209,654,064. The 
business part of the city is on the low ground north of 
the river, the residences occupying the south side and the 
high bluffs on the north side. Besides manufactories con- 
nected with the oil industry, the city has machine-shops, 
foundries, flour-mills, and breweries. Founded in 1860, 
and partially destroyed by flood in 1865 and by flood and 
fire in 1866, Oil City was incorporated as a city in 1871. 
Its population was 7315 in 1880, and now (1884) is esti- 
mated at 10,000. 

OILS. The term oil is a generic expression under which 
are included several extensive series of bodies of diverse 
chemical character and physical properties. In its most 
comprehensive ordinary acceptation the word embraces the 
hard solid odourless waxes, tallows, and fats, the viscid 
fluid fixed oils, the odorous essential oils, and the solid, 
fluid, and volatile hydrocarbons obtained in nature or by 
destructive distillation. Further, in former days, when 
substances were principally classified by obvious physical 
characteristics, the word applied to various substances 
which, beyond an oily consistency, possess no other pro- 
perties in common with ordinary oils. Thus we have still 
in common use for sulphuric acid the term “oil of vitriol,” 
a substance which, it need hardly be said, is widely different 
from any oll. Leaving out of account bodies of this nature, 
the remaining diverse bodies have in common the char- 
acters that they are compounds consisting principally, in 
some cases exclusively, of carbon and hydrogen, that they 
are mostly insoluble in water, and that they are all readily 
inflammable. The mineral hydrocarbons obtained either 
in nature or by destructive distillation do not come within 
the range of this article (see NAPHTHA, PARAFFIN, PETRO- 
LEUM), which is restricted to the series of neutral bodies 
formed naturally within animal or vegetable organisms. 
These bodies are divided into two well-defined groups—- 
the fixed oils and fats, and the essential or volatile oils. 


FIXED OILs. 


The fixed or fatty oils, although varying considerably 
in external appearance, form in reality a well-defined and 
homogeneous group of substances having great similarity 
of chemical composition. They appear to be essential con- 
stituents of the most highly-organized forms of animal 
and vegetable life, being found in plants chiefly in the 
seed, and in animals chiefly enclosed in the cellular tissue 
and in special body cavities, but some proportion of fatty 
matter is found in almost all tissues and organs. Although 
oils and fats are universally distributed and perform most 
important functions in animal and vegetable life, those 
used for technical purposes are not drawn from any very 
great number of sources; and many bodies might be uti- 
lized for the production of oil which at present are not so 
employed. er 

As found in commerce, oils possess a faint characteristic 
taste, a slight odour, and some amount of colour, generally 
brownish yellow. These characteristics, however, are due 
to certain impurities; in a really pure condition most oils 
have scarcely any characteristic taste, odour, colour, or 
physiological influence. In a few cases only they have 
special properties which appear to be inseparable char- 
acteristics, such as the purgative principle of castor oil, 
croton oil, and some others. At the ordinary tempera- 
tures most vegetable oils are fluid, but a few, produced 
especially by tropical plants, such as palm oil, cocoa butter, 
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Chinese tallow, &c., are solid fats. Animal fats are for the 
most part solid, the oils of marine animals and neat’s-foot 
oil being important exceptions. The various solid fats 
differ greatly in consistency, and the hardness of individual 
samples is largely affected by the nature of the food and 
by the health of the animal yielding them, and by some 
other circumstances. The relative fluidity or solidity of the 
various oils and fats depends on the proportions of the 
three principal constituents of all oils—olein, stearin, and 
palmitin. The fluid oils contain olein in larger proportion, 
that body being itself liquid at ordinary temperatures, 
while solid stearin and palmitin predominate in the hard 
fats. The viscosity of the finid oils also ranges between 
wide limits. The rate of flow of an oil, which is a matter 
of considerable importance in several industrial applica- 
tions, is estimated by comparison with the standard rate at 
which water of the same temperature flows through an 
aperture of fixed dimensions. The most viscid of the 
fluid oils is castor oil, which at a temperature of 15° C. is 
more than two hundred times thicker or more slow-flowing 
than water. Olive oil at the same temperature is more 
than twenty times thicker, and linseed and hemp oils, 
though among the most limpid of fixed oils, still flow about 
ten times as slowly as water. 

Oils communicate to paper and like substances a stain 
which remains an irremovable translucent grease spot. 
They are almost entirely insoluble in water, and, except- 
ing croton and castor oils, in cold alcohol, but in boiling 
alcohol they dissolve more freely, and they are perfectly 
soluble in ether, bisulphide of carbon, chloroform, benzol, 
and light petroleum spirit, In their pure condition they are 
neutral bodies, but, on their becoming rancid, free fattyacids 
are developed which give them an acid reaction. Exposed 
to air they absorb oxygen freely, and the class containing 
linoleic acid, known as drying oils, of which linseed oil 
is the type, thereby harden into a solid translucent semi- 
elastic caoutchouc-like body, a property of the utmost value 
in the arts. When they are exposed in thin layers over a 
great surface the absorption of oxygen proceeds with such 
energy that heat is evolved sufficient to produce spontane- 
ous combustion, a circumstance frequently exemplified in 
the heating and igniting of heaps of oily cotton waste. The 
non-drying oils also on exposure to air thicken and become 
greasy ; they acquire the peculiar disagreeable smell and 
acrid taste known as rancidity, owing to a kind of fer- 
mentation being set up in them through the agency of 
impurities, whereby the fixed fatty acids they contain are 
decomposed, and odorous volatile fatty acids formed by 
oxidation at their expense. 

The specific gravity of all oils is lower than that of 
water, ranging from :900 in the case of cocoa butter to 970, 
the specific gravity of castor oil. Most fluid oils have 
a specific gravity between ‘915 and :930. The specific 
gravity of oils varies with the temperature far more than 
is the case with water. It is found that for each degree 
Centigrade rise of temperature whale oil increases in volume 
l per 1000, rape oil 0:89, and olive oil 0°83. 

When a solid fat is heated slowly till it melts and is 
allowed gradually to cool, it remains fluid till it falls con- 
siderably under the temperature at which it melted, and 
at the moment of solidification there is a sensible increase 
in its temperature. Butter, for example, melts at 30° to 
31*:5 C., but does not resolidify till it falls to 19° or 20° C. 
These phenomena have been investigated in the case of the 
pure fats stearin and palmitin by Duffy (Chem. Soc. Qu. J., 
v. 197), who finds that these bodies undergo with great 
readiness three isomeric modifications, each having a dis- 
tinct melting point widely apart from each other (stearin 
from beef giving 51°, 63°, and 67^), the solidifying point 
being slightly under the lowest of the three. The freezing 
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point of the ordinary fluid oils ranges down to from — 27° 
to — 28° C. for hemp oil, nut oil, and linseed oil, while 
olive oil solidifies at +2° to 4° C. Fluid oils heated to 
from 280° to 300° C., and solid fats to from 300° to 325° 
C., undergo destructive distillation, resolving into a mixture 
of rich inflammable gases and a peculiarly irritating acrid 
vapour, acrolein. 

Oils and fats are compounds of carbon, hydrogen, and 
oxygen, in proportions ranging, as a rule, for carbon be- 
tween 76 and 80 per cent., hydrogen from 11 to 13 per 
cent., and oxygen from 10 to 12 per cent. Their proximate 
constitution was first demonstrated by Chevreul, who in- 
deed, in the great series of classieal researches embodied in 


his Recherches sur les corps gras d'origine animale (1823), 
established the modern chemistry of oils. i 

The phenomena of saponification, as exemplified on a great scale 
in the important industry of soap-making, furnished the key for 
discovering the intimate constitution of oils. Oils and fats treated 
with alkalis, alkaline earths, and basic metallic oxides in presence 
of water undergo decomposition and enter new combinations. A 
soap is formed by the union of the alkaline body with acid con- 
stituents of the oil, known as fatty acids, and the sweet body, 
EEG is liberated. The saponification of stearin with sodic 

ydrate, for example, may be thus represented :— 


E Ht 
Gp ^ | 0,498? | oz 08H80 Y o. Cotte” bo, 


Sodie Stearate of 
hydrate. sedium (soap). 


By heating oil with steam under a pressure of from 10 to 12 
atmospheres, or with water superheated to about 220° C., the oil is 
decomposed into free fatty acid and glycerin. Thus, again taking 
the simple fat stearin, we have :— 


(OHOn ) o, +30 =30Ha0 ) 0 4 G1] 0, 
Water. 


Stearin. 

In the above reactions it will be observed that three molecules of 
water are required for the formation of free stearic acid and glycerin 
from one molecule of stearin, and to that extent the resulting pro- 
ducts are heavier than the original. Reading the equation in the 
inverse manner we find the formation of stearin takes place by the 
substitution of the three acid residues of stearic acid C,4H4;0 for the 
three hydroxyls H.O in the molecule of glycerin. No fat or oil is 
found in nature consisting of a single chemical fat such as stearin 
alone. All are mixtures of at least two and for the most part three 
or-more simple fats or glycerides of fatty acids closely allied in nature 
and constitution. These glycerides or combinations of glycerin 
and fatty acids are in their chemical relations ethers. Glycerin 
itself is a triatomic alcohol, and bears to the fatty acids and re- 
sulting ethers the same relation which a basic substance bears to 
an acid and to the salt which results from their combination. In 
all natural fats glycerin combines, as in stearin, by having substi- 
tuted for its three replaceable hydrogen atoms three equivalents 
of fatty acids, whence the natural simple fats are all triacid com- 


pounds — tristearin | O, tripalmitin Tea | Os 
GH, 


palmitin, and olein, &c. (For further information as to the con- 
stitution of glycerides see GLYCERIN, vol. x. p. 697.) The three 
simple fats above named form by far the largest and most important 
constituents of all oils and fats, the only others which bulk noS 
being the glycerides of linoleic acid in drying oils, and of physetoleic 
acid characteristic of marine oils. The number of fatty acids found 
combined with glycerin in oils is, however, very considerable. They 
constitute members of homologous series, the first or stearic series 
of which possess the common formula O,H,,0, Belonging to it 
are the following :— 


Stearin. Glycerin. 


Stearic acid. Glycerin. 


triolein Op &c., though commonly called stearin, 


Boiling and | Substances in which chiefly | 

| Melting point. found. | 
A COHC oque. Co Hy Og | 118° C. Butter fat. 
JING e res C4 Hg O2 | 156° C. Butter fat. — 
Caproic ........ 6 H1202 | 194^ C. Cocoa-nut oil, butter fat. | 
Caprylic ........ Cg H1602 232° Cocoa-nut oil, bntter fat. | 
CEDIC e .. m 10H20: | Melt. pt. 39" | Cocoa-nut oil, butter fat. | 
TAT oo sae 12H2402 m 43°-6 | Cocoa-nut oil, bayberry oil. 
Myristie ........; C14H2802 3 53°°8 | Oil of mace, &c. 
Palmitie ........ | Cr6Hg0 » 62 | Lard, palm oil, &c. 
Sentio «eee Cy gt 3605 B 69**2 | Tallow, &c. $ 
Arachidie ...... | Ogol14905 m 75° | Ground nut oil. 
I6) ills ooo Gao |. €23114402 2 75° | Ben oil. , 
CETO s.s CH 5402 "5 78° | Beeswax. 
Melissie ........ ^ Cgollg9O2 n 88° | Beeswax, 
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Another, the oleic series, contains two atoms less of hydrogen 
than the allied stearic series, having the general formula C, H,, .,0,. 
To it belong the following :— 


Boiling and | Substances in which chiefly 


Melting point. found. 
Crotonic ........ C, Hg Os» | Boil. pt. 72" | Croton oil. 
Hypog:eic or CjgH3902 | Melt. pt. 34° | Earth-nut oil and whale oils. 
Physetoleic 
Oleic. ..2ene eee CigH3,02 acd Most fats and fluid oils. 
Brassie me eL Cag 4502 an 33° | Rape and mustard oils. 


To these there remain to be added, not members of either series, 
two important fatty acids, linoleic acid, Cj 4H 4,0,, characteristic of 
linseed oil and other drying oils, and ricinoleic acid C,,H3,03, the 
chief product of the saponification of castor oil. Among saponifiable 
bodies the true waxes are distinguished from other ad fats by 
containing no glycerin. They are principally ethers of the higher 
monatomie solid alcohols—cetylie and cerylic alcohol, &c. Thus 
spermaceti, the solid wax obtained from the head matter of the 
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vegetable waxes—e.g., Japanese wax—coutain some proportion of 
glycerides. 


sperm whale, is a cetyl palmitate 


Extraction of Oil. 


The ordinary method for separating vegetable oils and 
fats from the nuts, seeds, &c., of which they form con- 
stituent parts is by pressure, with or without the assistance 
of heat. They are also obtained by the agency of solvents, 
principally by the use of bisulphide of carbon and the 
light petroleum spirit benzin, these being methods of pro- 
duction of comparatively recent introduction. Animal 
oils and fats are principally isolated by simple melting or 
“rendering” by heat. The degrees of heat and pressure 
necessary for separating the several fats vary very much 
with the fluidity of the oils themselves, the proportion in 
which they are present in the substances, and the nature 
and consistence of the associated materials. Sperm oil is 
indeed obtained direct in its fluid condition from the head 
of the sperm whale. Virgin olive oil is obtained with the 
gentlest pressure, and palm oil and several other vegetable 
fats and waxes are liberated by the agency of boiling water. 

'egetable Oil Pressing.—Pliny describes in detail the 
apparatus and processes used for obtaining olive oil among 
his Roman contemporaries, by which it appears that they 
derived a knowledge of the screw press from the Greeks, 
and applied it to the pressure of oil from pulped olives. 
In the East, where vegetable oil forms a most important 
article for food and for other personal and domestic 
purposes, various ingenious applications of lever presses 
and of combined lever and wedge presses have been in use 
from the earliest times. The Chinese employ the same 
series of operations which are followed in the most advanced 
oil mills of modern times, viz., bruising and reducing the 
seeds to meal under an edge-stone, heating the meal in an 
open pan, and pressing out the oil in a wedge press in 
which the wedges are driven home by hand hammers. The 
apparatus used in Europe in modern times for the extrac- 
tion of oil by pressure consists of forms of the screw press, 
the Dutch or stamper press, and the hydraulic press. With 
the screw press, even of the most improved form, the 
amount of pressure practically obtainable is limited from 
the failure of its parts under the severe inelastic strain 
which can be put on it. It is on this account only used in 
the pressure of olives and of animal fats, where the power 
necessary is not great. The Dutch or stamper press, 
which has played an important part in the oil industry, 
was invented, as its name indicates, in Holland in the 
17th century. The invention of the hydraulic press in 1795 
effected the greatest revolution in the oil industry, bringing 
a new, easily controlled, and almost unlimited source of 
power into play, and on the great scale that apparatus has 
practically superseded all other means of pressing. 


The sequence of operations in treating oil-seeds for the separation 
of their contained oils is ordinarily as follows :—(1) the crushing and 
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grinding of the seed or other substance, (2) heating the oleaginous 
meal so prepared, and (3) expression of the oil by mechanical power. 

Grinding.—As a preliminary operation oil-seeds are fret from 
dust, sand, and other impurities by sifting in an inclined revolving 
cylinder or screening machine, covered with woven wire having 
meshes varying aecording to the size and nature of the seed operated 
upon. In earlier times the seeds were pounded to meal by means 
of stamper mills. These consisted of a series of heavy wooden 
Stampers or pestles made to rise and fall by the action of cams or 
wypers fixed on a revolving shaft, a pair of such stampers falling 
alternately with heavy force into an egg-shaped mortar about two- 
thirds filled with seed. As the process proceeded the material 
became heated, and from time to time had to be sprinkled with 
water. Stampers are now seen only in small old-fashioned establish- 
ments. In a modern oil-mill the screened seed is passed throngh 
crushing rollers to bruise or open the husk. The erushing rollers 
consist of a pair of east-iron P m horizontally mounted, commonly 
of unequal size, the larger being 4 feet in diameter, while the 
smaller is about 1 foot. The larger roller is revolved by power and 
the smaller moves by simple friction against the other. Between 
these rollers the seed is fed by a hopper, and in passing through it 
is bruised and broken and so prepared for the thorough grinding it 
receives under the revolving edge-stones to which it next passes. 
These are a pair of circular stones having a diameter of about 7 feet. 
with a thickness at their running edge of 16 inches, each weighing 
from 24 to 34 tons. They are made of very compact limestone, 
granite, or fine-grained sandstone, and are mounted on a vertical 
driving shaft, to which they are attached by a horizontal axle pass- 
ing through their centre. They revolve on a bed of similar hard 
compact stone, and the compound rubbing and bruising effect of 
their rotary motion quickly reduces the bruised seeds to a fine 
meal. The stones are provided with sweepers, which in their 
revolution bring the material pressed out towards the side again 
into their path, and there is a separate sweeper for clearing out the 
finished meal from the bed of the machine by way of a slide or 
door provided in the side. The edge-stones revolve about twenty 
times per minute, and a charge of seed which is slightly moistened 
during the process is sufficiently ground on an average in about 
twenty-five minutes. 

Heating. —In dealing with certain oils which are easily separated, 
and especially with oils used in cookery and otherwise consumed, 
where it is desirable to preserve the pleasant, bland, and faint fruity 
or nutty taste, the ground oleaginous meal is taken direct to the 
press and pressed for cold-drawn or virgin oil. The cake from such 
cold pressing, as it still retains a large proportion of oil, is subse- 
quently broken up, reduced to meal, and heated ; after which it is 
again subjected to pressure to obtain a further flow of oil. Ordin- 
arily, however, the ineal is artificially heated previous to any pressure, 
and it depends greatly on the nature of the seed and the individual 
manufacturer's method of working whether the material is fully 
pressed at first or twice submitted to the operation. The warming 
of the seed meal renders the contained oil more fluid and conse- 
quently more readily separable with moderate pressure. It also 
enables the oil-presser to obtain a larger proportion of the contained 
oil, coagulates and holds back the albuminous constituents of the 
seeds, and similarly dries and retains mucilaginous matter. On 
the other hand, oil from heated meal usually is more highly coloured 
and harsher to the taste than cold-drawn oil; and the quality is 
seriously deteriorated if by chance the heat applied should execed 
at most 80° C. The heat is applied either in open shallow iron 
kettles or pans heated over a direct fire or through a sand -bath ; 
but preferably, and now generally, the meal is “heated by steam 
cirenlating freely between the casings of a jacketed or double-walled 
pan or pans. Mechanical stirrers are kept in continuous rotation 
within the pan, to ensure a uniform warming effect throughout the 
mass. A highly-approved and convenient form of heating apparatus 
consists of à datle steam kettle, one pan being placed above the 
other, each steam-jacketed and provided with mechanieal stirrers. 
In this machine the heating action is continuous. The meal is first 
heated for ten or fifteen minutes in the upper pan, which is closed 
over with a sheet-iron cover, after which a slide in the bottom of 
the pan is opened and the charge is shot down into the lower pan, 
where it is raised to the full heat, while the upper pan is again re- 
charged and worked up. When fully heated in the lower pan the 
charge is swept out at a door in the side of the pan by the action 
of the mechanical stirrers, and falling into a funnel is passed in 
measured quantities direct into bags, and without delay prepared 
for and placed in the press. The kettles are of a capacity sufficient 
to heat seed for charging three single presses at each operation. A 
form of heating kettle is also now in use in whieh the object is 
effected by direct injection of steam into the mass, whereby the 
meal is not only heated but a beneficial amount of moisture is 
distributed throughont the material. In mills of the most recent 
construction such steam kettles are used in connexion with an im- 
proved form of crushing rollers,—employment of edge-mills being 
dispensed with. "These rollers consist of a series of four or five chilled 
iron or steel cylinders mounted in vertical order like the bowls of 
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a calender. The seeds pass in succession between the first and 
second rollers in the series, then between the second and third, 
and so on till they are delivered by the lowest, sufficiently bruised, 
crushed, and ground. 

Pressing.—With the least possible delay the meal is transferred 
from the heating kettles, so that the oil may be pressed out while 
the material still retains its heat. Measured quantities, say 10 to 
12 tb of meal, are filled into woollen bags of strong, thick texture, 
sufficiently open and porous to allow free flow of the expressed oil, 
yet having consistency enough to resist rupture by the enormous 
pressure to which it is subjected. Each bags further placed within 
* hairs," thick mats of horse-hair bound with leather. In some 
methods of working press-cloths— not bags—are used ; and the con- 
struction of recent presses is such as to dispense altogether with the 
use of bags or other coverings. The essentials of proper oil-pressing 
are a slowly accumulating pressure, so that the liberated oil may 
have time to flow out and escape, a pressure that increases in pro- 
portion as the resistance of the materials increases, and that main- 
tains itself as the volume of material decreases through the escape 
of the oil. These essentials the Dutch or stamper press and the 
hydraulic press fulfil perfectly, and the prevalence of hydraulic 
pressure over the other and older method is only due to the greater 
convenience and ultimate economy of the power. Previous to the 
early years of the present century the Dutch press was almost ex- 
clusively employed in Europe for pressing oil-seeds. lt consists of 
two principal ed an oblong rectangular box with an arrangement 
of plates, blocks, and wedges, and over it a framework with heavy 
stampers, the fall of which produces the pressure. The press box 
is made either of cast-iron or, according to the older method, of 
strongly-bound oaken planks. At each extremity of the box there 
is placed a bag of oil-meal between two perforated iron plates, under 
which are a perforated bottom and channels for conducting away the 
expressed oil. Next are inserted filling-up pieces of wood, two of 
which—the speering-blocks—are oblique or bevelled on one face, 
forming ways for the two wedges which press against them.  De- 
tween the speering-blocks, and separated also by a filling piece, are 
inserted the two wedges, one being the ordinary or driving wedge 
by which the pressure is applied to the seed-bags, and the other an 
inverted or spring he which is only driven down to loosen and 
free the various parts when the pressing operation is complete. The 
stamper which drives home the ordinary wedge is a heavy log of 
wood abont 16 feet long by 8inches square, and it falls about fif- 
teen times a minute through a maximum distance of 22 inches by 
the action of a pair of cams or wypers fixed on a revolving shaft. 
As soon as the pressure is complete the stamper suspended over 
the inverted wedge is brought into action, it by a single heavy 
blow knocking the wedge out of its key-like position it frees the 
various parts of the apparatus for the removal of the pressed cakes. 
In a double stamper press about 12 cwt. of finished cake is made 
per day. Since the introduction of the Bramah press, numerous 
modifications have been invented with the special object of improv- 
ing its convenience as an oil-press. The various forms devised for 
oil-extracting may be comprehended under standing or vertical 
i and horizontal or lying presses, with specially-modified seed- 

oxes and press plates in each instance. The most primitive form 
of upright press, and one which still recommends itself for simplicity 
where great pressures are not essential, is a drum or box press, so 
called because on the platen are placed two circular metal tubs, one 
within the other, the inner perforated throughout for the escape of 
the oil. At the top of the press is secured a strong metal plate or 
table the same diameter as the inner box, and the seed is pressed 
by the working up of the ram carrying the box against the surface 
of thistable. Within the perforated box the seed-bags are deposited 
with metal plates between them. Experience, however, has demon- 
strated that the best presses are those provided with separate trays 
or seed-boxes for each bag, and the ordinary oil-press of the present 
day is fitted with four seed-boxes, and presses four separate cakes at 
one working. A convenient form is the double oil-press of Blundell, 
which admits of continuous working, one division being under 
pressure, while the other division is being emptied and recharged. 
The final pene applied in ordinary practice on the seed-trays in 
an hydraulic press is equal to a weight of about 300 tons. This 
weight is allowed to remain on for seven minutes, and the whole 
operation of charging, pressing, and emptying a press may be finished 
in ten minutes. A Blundell double press is capable of working off 
about 5 ewt. of seed per hour. A form of press of the most recent 
and improved construction, called the ‘‘ pack press,” dispenses with 
bags, seed-boxes, and hair-mats. Consolidated cakes of seed enclosed 
in press-cloths to the number of sixteen for one charge are simply 
placed between corrugated plates. To enable the press to be charged 
with sufficient rapidity, and to allow the large number of bags to 
occupy as small a vertical space as practicable when placed in the 
press, a moulding or form machine, such as was invented by 
John Bennie of Glasgow and patented in October 1880, or a similar 
machine, worked on a modified principle, patented by Francis Virtue, 
is employed. In these machines, by mechanical contrivances, the 
measured quantity of heated meal is placed in a trapeziform tray 


enclosed in a cloth and submitted to a pressure which reduces the 
thickness of the mass from about 3 inches to a little more than 
1 inch and forms it into a solid cake, in which state it packs in 
small space in the press. The whole time occupied in filling and 
forming a cake and placing it in the press is not more than a 
quarter of a minute, and a set of three pack presses in a day of ten 
hours will work off nearly 9 tons of seed, yielding in the case of 
linseed about 108 cwt. of cake, and 54 cwt. of oil. It is claimed for 
the pack press that it extracts a much larger proportion of oil than 
that worked with seed-boxes. 

Horizontal presses are not much in favour in the United Kingdom, 
but in many Contin tu] mills where two pressings are the rule a 
set of horizontal presses are kept for the first operation. 

The oil, during the process of pressure, works its way from the 
centre to the edge of the cake, whence it exudes, For this reason 
an oblong form is the most favourable for the easy separation of 
the oil, and the trapeziform shape oil-cakes usually present has been 
selected on account of the wedge-like steadiness the mass has 
under pressure, and the readiness with which the entire cake frees 
itself once it is moved the smallest distance from the thin end of 
the box or tray in which it is pressed. The edges to which the oil 
is pressed almost invariably retain a considerable proportion of oil. 
They are pared off, and the parings are returned to the edge-stones 
to be ground up and again pressed with fresh meal. The oil from 
the presses flows into the receiver tanks placed under the level-of 
the floor, from which it is pumped into the storage tanks, where 
it is permitted to settle and clarify. After mechanical impurities 
and water, &c., have separated themselves, the oil is in some cases 
ready for the market, but for the most part it has to undergo a 
process of refining. 

Extraction by Solvents. —The only method of obtaining vegetable 
oils which has come into practical competition with pressing 1s that 
in which the solvents bisulphide of carbon (CS,), the light spirit of 
petroleum, and common ether are used. In ordinary pressing 
about 10 per cent. of oil remains in the finished cake, while by 
means of solvents practically the whole of the oil E be separated. 
Solvents might therefore be used for extracting that remaining 
n as of oil from any oil-cake were such desirable, or they can 

e employed for treating fresh unpressed seed. Asa matter of fact, 
it is desirable to leave a proportion of oil in the cake which is used 
for feeding purposes, because its food value depends to no small 
extent on or oil it contains, and the perfect separation of oil in 
the solvent process is à drawback, on account of the poverty in 
fatty matter of the exhausted meal. 

Extraction by the agency of bisulphide of carbon was first intro- 
duced in 1843 by Jesse Fisher of Birmingham. Twelve years later 
a patent was secured by E. Deiss of Brunswick, but for several years 
afterwards the process made little advance. The colour of the oil 
produced was high, and its taste sharp ; it retained traces of sulphur, 
which showed fetieo Vos disagreeably in the smell of soaps made 
from it, and in the blackening of paints in which it was used ; and 
the meal left by the process was so tainted with evil-smelling car- 
bon bisulphide that cattle would not taste it. These drawbacks 
have now been perfectly surmounted, and the process appears likely 
to come into extended use on the Continent. 

The seed for treatment with bisulphide of carbon is prepared as 
for pressing, except that it is not reduced to a fine meal, which 
would prevent the percolation of the solvent freely through the 
mass. It is only bruised and placed in a series of four or five up- 
right cylinders, which are hermetically closed and Je A with a 
complicated arrangement of pipes leading to and from each other 
in various ways,—all being controlled by stop-cocks. Into the 
first cylinder À bisulphide of carbon is admitted from an overhead 
reservoir, till the whole mass is saturated with the fluid. After 
allowing the bisulphide to act on the contents of the cylinder for 
about fifteen minutes, communication between cylinders A and B 
is opened, the fluid from A passss into B, and a fresh supply of 
bisulphide comes from the reservoir into A. Again, after the lapse 
of fifteen minutes, the pipe leading into cylinder C is opened, and 
the fluid contents of B enter C. B is filled from A, which again 
is replenished from the reservoir. The extraction thus goes on, 
pure bisulphide of carbon always entering the weakest, most nearly 
exhausted cylinder, and passing on with gradually increasing per- 
centage of oil to cylinders having more and more oil in their con- 
tents, till at the end, in the most recently charged cylinder the 
bisulphide is fully saturated with oil and passes off to the distil- 
ling apparatus, where the oil and the bisulphide are separated. 
When the contents of a cylinder have been fully extracted that 
vessel is isolated from the others, the remaining bisulphide of car- 
bon is forced out by the admission of compressed air, and there- 
after steam is run through the exhausted meal till not a trace of 
the solvent remains. The bisulphide, boiling at 46° C., is easily 
separated from the oil by simple distillation, and the last traces of 
the sulphur compound are removed by blowing steam through the 
oil in the distilling apparatus. Careful provision is made for the 
prevention of escape and for the recovery and proper storing of 
the bisulphide of carbon in use. 
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In addition to the use of bisulphide of carbon claimed under 
his patent of 1855 (English patent 1856), E. Deiss enumerates as 
solvents chloroform, ether, and benzin or benzol. In 1863 an 
English patent was secured by Messrs Richardson, Lundy, and 
Irvine for obtaining oil from crushed seeds, or from refuse pressed 
cake, by the solvent action of “volatile hydrocarbons from petro- 
leum, earth oils, asphaltum oil, coal oil, or shale oil, such hydro- 
carbons being required to be volatile under 212° Fahr." Since that 
time the development of the American petroleum industry and 
improvements in the apparatus employed have raised this system 
of extraction to the rank of a competing practical method of oil 
production. The most approved apparatus for this method of ex- 
traction at present in use is that of Vohl. In the separation of oil 
from oil-seeds by means of light petroleum spirit heat is required. 
Vohl uses a light petroleum spirit boiling at not more than 60° C., 
which he calls canadol, and by a very ingenious arrangement of ex- 
tractors, boiling and collecting kettle, and condenser, all brought 
into connexion by a system of pipes, he percolates the crushed 
seed in the extractor cylinders with heated canadol, which passes 
down into the kettle laden with extracted oil. Here the volatile 
canadol is distilled off by steam heat, and passes into the condenser, 
whence it again goes into the extractors, still further exhausting 
the seed and carrying an additional portion of fixed oil into the 
kettle. In this way the original charge of canadol keeps circulat- 
ing till it completely exhausts the charge of seed in the extractors. 
The canadol is then distilled off from the fixed oil collected in the 
kettle, the condensed spirit going this time into a separate receiver, 
and finally the oil is perfectly freed from canadol by having steam 
blown through it. As pure petroleum spirit extracts neither 
resinous nor gummy matters from the oil-seed, and moreover takes 
up little or no colouring matter, the oil obtained by this solvent 
is remarkably pure, and the process is quite adapted for extracting 
even the oils used for food and for pharmaceutical purposes. "The 
extraction of oils by means of ether, although presenting many 
advantages, has never been successfully undertaken on a com- 
mercial scale, chiefly through the apparently insurmountable waste 
of the costly menstruum. 

Refining.—The refining of vegetable oils is generally carried on 
as a separate industry. <A kind of clarification of an expressed oil 
takes place by simple settling in oil-tanks, but the action is too 
tedious and the result too imperfect for practical purposes. The 
all but universal method of oil-refining now practised was invented 
and patented by Charles Gower in 1792. It consists of treating 
the oll with a small percentage of sulphuric acid, which, owing to 
the avidity with which it takes up water, acts on the suspended 
impurities by depriving them of the water they contain, and then 
earbonizes the substances themselves, which precipitate in dark- 
coloured flocky masses. "Toa certain extent also the acid influences 
the oil itself, liberating fatty acids and combining with the freed 

lycerin ; and these new products remain dissolved in the oil. It 
1s thus of great importance to use no more than that proportion 
of sulphuric acid which is capable of separating the impurities. 
The ordinary operations of refining are briefly as follows. The oil 
is placed in a large tank, within which is a coil of pipe for heating 
by steam. When the oil is sufficiently hot, sulphuric acid is slowly 
added to the extent of from 4 to 14 per cent. of commercial acid, 
according to the nature and impurities of the oil. After the con- 
tents of the tank have been in vigorous agitation for about an 
hour, it is left at rest for about five honrs to allow the charred 
impurities to collect and precipitate. The oil is then conveyed 
into a washing vat, where it is mixed with about 20 per cent. of 
boiling water, with the addition of a little soda, and kept briskly 
stirred for an hour. From this the mixture passes to clearing 
tanks, in which the oil is allowed to rest about a weck in order to 
thoroughly separate the remaining water. The addition of about 
5 per cent. of common salt, by increasing the specific gravity of the 
water, considerably hastens this separation. Finally the oil is 
passed through a filter composed of alternate layers of tow, dried 
moss, canvas, and similar porous substances. Numerous modifica- 
tions of the above sequence and other processes of refining have 
been introduced, and more or less adopted. One of the best 
distinct processes is that of Bareswil, which consists in heating the 
oil and adding to it 2 to3 per cent. of caustic soda. Thereby a 
corresponding proportion of soap is formed, which, rising to the 
surface as a strong frothing scum, brings with it the impurities 
which are rendered insoluble. The scum is subsequently allowed 
to precipitate, in doing which it perfectly clarifies the oil. The 
coagulum so formed is used as a mer Rudolph von Wagner 
proposed the use of concentrated chloride of zinc, instead of sul- 
phurie acid, in refining ; and various other mineral acids as well 
as salts and tannin have also been suggested and tried. "The most 
recent process of refining, and certainly the simplest and most ex- 
peditious if experience demonstrates its sufficiency, is that intro- 
duced by Mayer of the Hernalser Actien-Oelfabrik. It consists 
simply in submitting oil direct from the press to the action of a 
centrifugal machine. Thereby the albuminoid, mucilaginous, and 
other impurities are driven against the sides of the drum, on which 
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they deposit as a solid coating, leaving the oil pure and clear. The 
effect is, of course, due to the difference in density between the oil 
and its suspended impurities. 

Animal Fat Rendering. —The animal fats, butter only excepted, 
are liberated from the cells in which the fatty matter is enclosed by 
the agency of heat alone. The heat applied melts the fat, and by 
thereby causing its expansion as well as by acting on the moisture 
in the tissue it bursts the cell membrane and allows the liquid fat 
to flow together. The process is a noxious and disagreeable one 
owing to the intolerable stench given off by the putrefying animal 
matter while under the influence of heat ; and it is practically im- 
possible to have the fatty matter heated on a large scale in its pure 
and sweet condition. It becomes an object of importance, therefore, 
to prevent the escape of such disagreeable fumes into the air, and 
the apparatus used is principally modified with that view. The 
simplest method of tallow-rendering consists in cutting the fatty 
matter by hand or machine into small fragments, which are placed 
in à copper vessel, with a small quantit of water, over an open fire. 
While the fire is applied the mass is kept stirring, and gradually 
the oil exudes and collects as the membraneous matter— greaves 
or cracklings—becomes shrunken and shrivelled. "The fat 1s then 
ladled out of the boiler and strained through a sieve or filter, and 
the greaves, ped in a hair or woollen bag, are submitted to press- 
ure, by which a further portion of tallow is separated. The pressed 
greaves are useful for dog's food or for feeding swine, &c., or they 
may be still a source of tallow, which can be obtained by treating 
them with bisulphide of carbon or with petroleum spirit. An im- 
proved method of rendering tallow consists in crushing the suet 
under a - of edge-stones, whereby the cells are ruptured, and 
heating the product over an open fire with about one-fifth part of 
water acidified with from two to seven parts of strong sulphuric 
acid added in the boiler. The means, however, of most effectually 
separating animal fat and at the same time avoiding the pollution 
of the air consists in the use of air-tight cylinders or kettles heated 
by steam. According to certain methods of working, superheated 
steam is forced into the kettle and acts direct on the shred suet, &c. ; 
in other cases the steam circulates in a coiled pipe within the vessel ; 
and a third way consists in the use of steam-jacketed rendering 
vessels. Strained tallow, however prepared, is further purified or 
refined before using by melting and thorough washing with hot 
water, after which it is allowed to cool slowly, so as to throw down 
impurities with the separating water. The same effect is also pro- 
duced by blowing steam through molten tallow (comp. LARD, vol. 
Xiv. p. 312). 


Classification and Enumeration of Oils and Fats. 


There is no strictly systematic plan upon which oils and 
fats can be satisfactorily classified and arranged. The 
scheme which follows brings the various commercial pro- 
ducts into convenient groups, the distinctions of which 
are of prominent importance. 

L Fluid Oils. 
a. Non-drying or greasy oils, containing chiefly olein. 
b. Drying oils, containing linolein. 
e. Fish or train oils, containing physetolein. 
II. Fats and Waxes. 
a. Solid glycerides, principally palmitin and stearin. 
b. Non-glycerides or waxes. 

In a pure condition the non-drying oils undergo little 
change through the influence of the atmosphere, but by 
degrees a process of slow fermentation is set up by the 
agency of the natural impurities they contain, developing 
an offensive rancid smell, and rendering the oils thick and 
greasy. Even in very thin layers, however, they never dry. 
Under the influence of nitrous acid and mercuric nitrate 
the olein of non-drying oils undergoes a molecular change 
into elaidin, and the oil becomes solid. Castor oil, the 
characteristic glyceride of which is ricinolein, occupies an 
intermediate position between drying and non-drying oils. 
The influence of nitrous acid on ricinolein changes the 
molecular constitution of the body forming ricinclaidin, 
with simultaneous solidification, as in the case of olein. 
The drying oils are those which contain as principal con- 
stituents linolein or analogous glycerides. They absorb 
oxygen from the atmosphere with much rapidity, giving 
off at the same time carbonic acid and water, whereby the 
composition of the oil is modified, the proportion of oxygen 
much increased, and the physical properties of the oils 
changed. They do not solidify under the influence of 
nitrous acid. The fish oils do not dry on exposure to the 
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air, but they thicken and present physical features inter- 
mediate between drying and non-drying oils. 

The following list embraces the whole of the oils, fats, 
and waxes ordinarily met with in commerce. Such of 
them as are of considerable importance are indicated by 
an asterisk, and notices of these will follow or be found 
under their own headings, or under the name of the pro- 
ducing material. The oils, &c., of local, Aimited, or other- 
wise minor importance are marked with an obelisk. 


1, Non-Dryina OILS. 


OILS 


4, VEGETABLE Fats. 


Yield|. 
Souree. per ed 


Name of Oil. Principal Use. 


tDika butter | Irvingia Darteri ....| 00-65 | 0-820 | Food; candles; Soap. 
T. Food. 


tJavaalinond | Canarium commune..| 40 
oil 
*Chinese ve- | Stillingia sebifera ....| 20-30 | 0°918 | Candles ; soap. 
getable tal- 
low 
Pekea butter | Pekea butyrosa ...... o9 ss Food. 
Soap-tree oil | Sapindusemarginatus| 30 E. Soap-making. 
Carapa oil ..| Carapa guyanensis ..| 60-70 E: Soap; medicine. 
Piney tallow | Vateria indica ...... 85 0:9150 | Candles. 
Horngo tal- | Hopea macrophylla .. dn onan 
ow 
*Cocoa butter | Theobroma Cacao ....) .. 
tCokum but- | Garcinia indica...... 10 
er 
tChaulmoo- | Gynocardia odorata ..| 50 Medicine. 
gra oil 


*Oil of mace | Myristica moschata ..| 20-23 | 0-990 | Medicine; perfumery. 

TOtoba butter! Myristica Otoba...... eb T 

Eh n tal- | Myristica Becuhyba .. 
ow 


*Shea butter 


Medicine ; candles. 


Yield " 
c ; Specifie — 
Name of Oil. Source. per : Principal Use. 
cent, Gravity. 
*Ground-nut | Arachis hypogea ....| 38-50 | 0°918 | Food; soap. 
«Bene ever Moringa pterygo- | 30-35 | 0°912 | Perfumery; personal. 
sperma 
*Almond ...|4mygdalus communis | 45-55 | 0-915 "- 
üPesneheo Amygdalus persica ..| 39-85 | 0:016 Perfumery; medicine. 
tPium-kernel | Prunus domestica ....| 25-80 | 090127 
Ern e Prunus Cerasus...... 25:30 | 0:923 | Food; burning; soap. 
ne 
tApple-seed | Pyrus Malus ..... »« «| 12-15 Food ; burning. 
tQuince......| Cydonia vulgaris ....| 15 v Food. 
TCashew ....| Anacardium occiden- | 40-50 | 0:916 | Food. 


*Ghee butter | Bassia butyracea .... 

Taha but- | Bassin latifolia ...... 
er 

tBayberry oil | Laurus nobilis ...... 

tAvocado oil | Persea gratissima .... 


Bassia Parkii........ 40 | 0:058 


Candles ; medieine. 
m Food ; medicine, 
35-40 | 0:972 | Soap; candles, 


Veterinary medicine. 
Soap. 


tale 


| tSpindle-tree Euonymus europeus | 28-29 | 0°938 | Burning; surgery. 


tHorse-chest-| Zsculus — Hippocas-| 6-8 | 0°927 | Medicine. 

nut tanum 
*Cotton-seed | Gossypium sp. ...... 15-20 | 0:9306 | Soap and lubricant. 
Tea-seed ....| Camellia theifera ....| 30-35 | 0°927 | General use in China. 


Brazil-nut ..| Bertholletia cxcelsa ..| 60-67 | 0°9185 | Food. 


Mes al. | Terminalia Catappa..| 28 | 0'913 | Food. 
mon 
XCOlZ we... Brassica campestris ..| 35-45 | 0°9150 | Lighting. 
BRAE eer Brassica campestris, | 30-40 | 0°9139 | Lightingand lubricant. 
var. Napus 
*Mustard ....| Brassica sp. ........| 15-25| 0°917 | Soap-making. 
Radish-seed | Raphanus sativus ....| 45-50} 0°917 | Food. 
dec or | Sesamum orientale ..| 50-56 | 09235 | Food ; soap-making. 
ingelly 
*Olive ...... Olea europaa ...... 30-50 | 0°91 Food ; burning, &c. 
Beech-nut ..| Fagus sylvatica ...... | 20 | 0:9225 | Food; burning. 
Hazel-nut ..| Corylus Avellana ....| 50-60 | 0°9243 | Food ; perfumery ; 
burning. 
Maize ......| Zea Mays (germ) ....| 15 | 0°9215 | Burning; wool; oiling. 
tCyperns-root| Cyperus esculentus ..| 20 | 0°924 | Food. 
*Castor...... Ricinus communis ..| 50-60 | 09667 ge aa gael soap ; lubri- 
cant. 
*Croton......| Croton Tiglium ...... 80-40 | 0:942 | Medicine. 
Purging-nut | Jatropha Curcas ....1 30-40 | 0°915 | Medicine; soap; lubri- 
6 F cant. 
Animal Oils— 
, *Neat’s - foot gabe ++ | 0:915 
Sheep's .... non am 0:9175 | > Fine machinery oil. 
PIOS E E ne oe ae 0:013 
| ee? copmgaoc Yellow of eggs ...... 10-13 
2. Dryixa OILS. 
*Candle-nut | Alegrites triloba ....{ 55-60 | 0°940 | Burning; paint; soap. 
Wood ...... Aleurites cordata ....| 35-41 E Varnish and paint. 
{Grape-seed..| Vitis vinifera ...... 10-20 | 0°9202 | Food; burning; soap. 
*Linseed ....| Linum usitatissimum | 20-33 | 0°9350 | Paint; varnish; lino- 
Jeum, &e. 
Punk Cucurbita Pepo ...... 20-25 | 0:9231 | Food; burning 
see 
Koeme...... Telfairia pedata ....| 33 Hd Food. 
*German se-| Camelina sativa .... 25-98 | 00228 | Burning ; soap 
same 


1Cress-seed Lepidium sativum....' 50-60 | 0924 | Burning; soap. 
*Poppy ......| Papaversomniferum.. 50-60 | 0:9250 | Food ; paints; soap. 


TMexican Argemone mexicana .. 25-30 | 0:019 | Burning; medicine. 
poppy j 
tWeld-seed ..| Reseda Luteola ...... | 30 | 0:9058 | Burning; paints. 
tBelladonna | Atropa Belladonna ..| .. 0:925 | Food ; burning. 
a e O- Nicotiana Tabacum .. 30-32 | 0:9232 | Burning. 
See 
*Sunflower ..| Helianthus annuus | 28-30 | 0:0260 | Food; paints; soap. 
*Madia ......| Wadia saliva ........ | 35-40 | 09286 | Burning; soap; lubri- 
cant. 
ANEC eua Guizotia oleifera ....' 40-45 | 09242 | Soap ; lubricant. 
*Bafllower....| Carthamus tinctorius | 30-35 G6 Food ; burning. 
*Hemp ......| Cannabis sativa...... 30-35 | 0:9276 | Lubrieant; varnish. 
TONIC cartes ©: Juglens regia ........ 40-50 | 0:9250 | Food ; oil-painting. 
1Pine-tree....| Pinus sylvestris...... 25-30 | 0:9312 | Paints and varnishes. 
tRed spine Pinus ANU LES ees s: 25-30 | 0:9288 | Paints and varnishes. 
see 
3. TRAIN AND FisH OILS. 
Walrus ....! Trichecus rosmarus .. 


0:9250 | peus lubricant ; 


SO x AS Various species...... currying leather, &c. 


*Porpoise.... Delphinus phocena .. 0:9220 BUNIN. ; z 
v ‘ MS : z urning ; lubricant; 
Bottle-nose b. Miei globi- 0°9180 fibre dressing, &c. 
*Sperm...... Physeter maero- E 0:910 | Lubricant. 
cephalus 
*Whale ......' Various species...... ar T Burning; lubricant, &c. 
E600 9c... d Livers of Gadus qmor-| .. 0:925 
rhua, &c. | Medicinal; eurrying 
Shark ...... Livers of Squalus,) .. 0:875 leather. 
various species 
DISH eed Various fish ........! Burning ; lubricant. 


= ! | 


*Palm oil ....| Eleis guineensis .... " 0:915 
*Palm-seed ofl} Elis guineensis ....| 45-60 | 0:952 
*Cocoa-nut oil} Cocos nucifera ...... Ae o5 


Soap and eandles. 
Soap and candles. 
Soap and candles, 


5. ANIMAL Fats, 


AUT emacs ' Sus scrofa M De 0:940 | Food; candles; lubri- 
cant. 
Ilorse fat ..| Equus caballus ...... T. s Currying ; lubricant. 
*Butter...... Milk of Ruminants..' .. E Food. 
*Tallow (ox)..| Bos taurus .......... Mr 0:920 | Soap a candles; lubri- 
| cant. 
Beef marrow | Bos taurus .......... NES T Pomade. 
*Tallow (BR GDA coteGODE |o... | 0'913 | Food; soap; candles. 
(sheep) .. | | 
Goose fat ..| Anas anser.......... as Pomade. 
6. WAXES 
a. Vegetable— 
*Japanese Rhus succedanea .... 1:006 | Candles. 
wax 
Oeuba wax..| Myristica Ocuba 0:920 | Candles. 
Cow-tree wax Galactodendron amer- ae Candles. 
tcanum 
Myrtle-berry, Myrica cerifera ...... | 20-25 | 1'005 | Candles. 
wax 
Carnahuba | Corypha cerifera ....| .. 0:995 | Candles. 
wax 
Palm -tree | Ceroxylon andicola ..| .. | 0:995 | Candles, 
wax 
b. Animal— 
*Beeswax ....| Apis mellifera, &e. ..| 0:068 | Candles, &e. 
*Insect wax ..| Coccus ceriferus...... | .. | 0970 | Candles, &e. 
*Spermaceti..| Physeter macro- | T 0:943 | Candles; surgery. 
cephalus | 


Oil Testing.—The presence of mineral oils in any fixed oil is 
easily detected by the process of saponification, as well as by a 
peculiar fluorescence they impart to the mixture. In the saponi- 
fication test the oil is made into a soap, with either soda or potash, 
the product mixed with sand, and the whole treated with light 
solvent petroleum spirit, which extracts the mineral oil The in- 
crease in quantity of solution over the solvent used is the measure 
of the proportion of adulterants in the oil. Smell, taste, specifie 
gravity, and viscosity, all to a certain extent give indications of 
the nature of an oil. The elaidin proof—that is, the solidification 
or non-solidification of an oil under the influence of nitrous acid, 
and the length of time required for solidifying when such a change 
ensues—is a valuable indication of the nature of an oil ; and similar 
trustworthy conclusions may be drawn by observing the heat de- 
veloped by mixing one part of sulphuric acid with three parts of 
the oil to be tested, a test first suggested by Maumené, and elabo- 
rated by Fehling. The colour reactions which result from treat- 
ment with acids of different strengths, mixed acids and alkalis, 
&c., are the most important tests. The following tabular statement 
of several such tests is extracted from Schaedler’s Technologie der 
Fette und Oele (Berlin, 1883). The first column shows the colour 
reactions produced by nitric acid of sp. gr. 1:18 to 1:20 on equal 
proportions of oil ; the second the effect of fuming nitric acid of sp. 
gr. 1°40 to 1:45 on four or five times the amount of oil; the third 
the colour reaction from the use of sulphuric acid of sp. gr. 1°60 to 
1:70 ; and the fourth the effect of a diluted mixture of nitric acid 
and sulphuric acid on equal volume of oils. In the fifth column 
is given in hours the time a non-drying oil takes to solidify under 
the influence of nitrous acid, after which comes the appearance of 
emulsions formed by treatment with alkaline leys of 1:33 sp. gr. 
The last two columns are devoted to the effects produced by a solu- 
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tion of chloride of zinc and of hydrochloric acid with the addition 
of about 2 per cent. of sugar. 


| = á F E Le e A = 28 
ô $ Los 4 5x S 8 S 5F 
& 4 aa 2 Be |S S za 
E S aE S E 2 SE | 
[5 2 = 2 H Án is) E 5 = a 
E E AE = 25 3 a = ic | 
& | 1 ES X URS [uo 
1 m ZG ^ & aie 
Almond |Reddish |Reddish Olive Reddish Grey White. IOA, 
yellow | green white | 
Castor |Yellow- |Yellow Red Yellow | 6-7 |White ..|White.. Orange 
ish yellow | 
Cod- Blood {Violet |Red Red Brown 
liver colour brown | 
Cotton Orange Purple Red ....| 20-24 Violet ..|Brown Orange 
seed brown | 
Ground |Reddish |Red [Brown.. Reddish|24-30 Flesh |Brown Yellow 
nut yellow| yellow yellow eolour 
Hemp. .|Greenish/Dark [Green .. Black- Greenish Green Yellow- 
yellow| brown ens yellow, yellow, ish | 
| green 
Linseed |Cadini- |Purple |Green ..|Green Yellow Yellow | 
um yel- brown brown 
low | 
Madia.. Ruddy [Dirty  |Dirty Yellow - us 
| brown| green | brown| ish 
Mus-  |Yellow- |Cherry |Greenish Reddish| 20 |Yetlow- |Brown- 
tard ish red brown| yellow ish ish 
» (white) à a een 
Olive ..|Pale Dirty  |Greenish Greenish) 1-2 |White ..|Pale Orange | 
| green | brown rose | 
| Poppy .. {Yellow Green [Brick Yellow- ..  |Clear 
red brown! red ish brown 
Rape Brown |Green /Reddish| 20 |White ..|Yellow- |Brown 
(refined) red brown, yellow - i 
‘Sesame |Yellow |Reddish Green .. Green ..|20-24 Whitish Violet.. 
f red brown 
Whale Dark  |Dark Dirty Red .... Reddish 
brown brown | brown | | 


Conmerce.—As regards the United Kingdom it may be said in 
general terms that Hull is the centre of the linseed and other seed 
oil trade, Liverpool the headquarters of that in bu oil and palm- 
nut oil. Tallow and lard and sperm, train, and fish oils are dealt 
in principally in Dundee, London, and Greenock. In the Mediter- 
ranean Marseilles and Trieste are oil-trading centres of great im- 
portance, and Hamburg, Rotterdam, Antwerp, and Copenhagen are 
busy oil marts in northern Europe. Sperm oil, lard, and animal 
oils come to British markets most largely from the United States, 
tallow from South America and Russia, castor oil frem the East 
Indies and Italy, olive oil from Italy, the south of France, and 
Mediterranean ports generally. Palm oil is received exclusively from 
the west coast of Africa, and cocoa-nut oil from the East Indies and 
Ceylon. Of seeds imported as sources of oil, linseed is principally 
derived from the East Indies and Russia, cotton seed from Egypt, 
and rape from Russia and the East Indies. The following table, 
from the Board of Trade Returns, gives the imports and exports of 
oils and fats into the United Kingdom for 1882 :— 


IMPORTS. EXPORTS. 


Value. Quantities. Value. 


Quantities. 


1. OILs AND Fats. 


Fish, train or blubber 14,303 tuns | £420,466 1,624 tuns | £49,082 
Sperm or head matter 1,642 tuns 111,197 119 tuns 9,053 
Animal 67,877 ewts. 157,617 9,988 ewts. 25,714 
CASON. eaa eee 163,970 ewts. 264,551 24,288 ewts. 40,057 
Cocoa-nut 133,782 ewts. 210,054 134,368 ewts.| 205,788 
Olive 23,450 tuns 947,154 3,668 tuns 166,693 
Palin 813,870 ewts, | 1,240,866 428,162 ewts.| 642,203 
Seea e e 14,507 tuns 476,807 1,162 tuns 37,279 
Unenumerated...... sa 116,229 T 20,175 
o oó GAO DC TE 667,153 ewts. | 1,866,360 49,682 ewts.| 127,258 | 
Tallow and stearin 1,116,581 ewts. | 2,252,517 218,852 ewts. | 428,460 | 
Wax e E eo 35,538 ewts. 129,926 16,441 ewts. 55,074 
Butter and butterine | 2,169,717 ewts. | 11,350,909 85,249 ewts. | 478,963 | 
Oil (not essential or 14,041,900 galls. | 1,444,071 
medicinal) Produee of the United 
Grease, tallow, and Kingdom. 239,710 ewts.| 372,229 
animal fat 
2. O1t SEEDS, &c. 
Linseed sce E 2,433,132 qrs. 5,245,513 6,050 qrs. 13,179 
Rape... ccc ees 548,806 qrs. 1,032,829 41,782 qrs. 100,895 
Cotton ...... alerts 209,689 tons | 1,562,852 64 tons 543 | 
Nuts and kernels 57,962 tons 726,428 27,606 tons 330,877 
Oil \ unenumer- 120,963 qrs. 262,029 90,280 qrs. 201,543 
ate 
Oil-seed cake ...... 190,427 tons ' 1,460,378 2,246 tons 14,732 


Subjoined are notices of various oils and fats of considerable com- 
mercial importance to which special articles are not devoted in 
other parts of this work. In several cases notices of oils will be 
found under special headings, incorporated with descriptions of 
other products of the plants and animals whence they are obtained. 
Here drying and non-drying oils are dealt with together in alpha- 
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betical order, after which vegetable fats and animal oils and fats 
are noticed in groups. 

1. Liquid Vegetable Oils.—Almond oil, the produce of both the 
sweet and the bitter almond, is a pale straw-coloured oil, having a 
pleasant nutty taste and semetimes—when pressed from bitter 
almonds—an odour of the essential oil of bitter almonds. The oil 
consists almost entirely of olein, remains fluid to —15? C., and 
solidifies at 20°C. It is used in food, and in medicine is employed 
as a demulcent and mild laxative ; but the readiness with which it 
becomes rancid interferes with its free use in these capacities. It 
produces a fine firm soap, and is also largely used by perfumers. The 
oil is much adulterated with the allied peach-kernel oil, and sesame 
oil, nut oil, &c. It is chiefly expressed in England from almonds 
imported from the Mediterranean and the East Indies. Peach-kernel 
oil (from Amygdalus persica), Apricot oil (from Prunus armeniaca), 
Plum oil (from P. domestica), and Cherry oil (from the kernels of 
species of Cerasus) are a series of oils allied both in sources and 
properties frequently mixed with or sold as almond oil. Ben oil 
1s obtained from the seeds of Moringa pterygosperma and M. aptera, 
trees native of Egypt, Syria, and the East Indies, and cultivated 
in America. The oil, cold-drawn, is clear, bland, and odoeurless, 
with little tendency to rancidity, but the product of final hot press- 
ing is coloured, and hasa bitter taste and purgative properties. The 
oil contains, in addition te palmitin, stearin, and olein, the glycerides 
of behenic acid C,,H,,0,, and myristic acid C,,H40, Ben oil 
is used by perfumers for obtaining essential oils by enfleurage, as a 
hair oil and ointment, as a salad oil in the West Indies, and as a 
lubricant for watches and small machinery. It is, however, princi- 
pally consumed in the regions of its production. Candle-nut oil is 
obtained from the nuts of Aleurites triloba, a tree native of the South 
Sea Islands, but grown alse generally throughout tropical countries. 
The nuts are about the size of a horse-chestnut, with kernels which 
yield as much as from 60 to 66 per cent. of oil. "The name given 
to these fruits is due to the fact that they are used in the Sandwich 
Islands, spitted on a stick, as lamps or candles, in which condition 
they burn with a clear steady light. The oil, cold-pressed, is a clear, 
almost colourless, rather viscid fluid, with a pleasant taste and smell, 
and medicinal properties akin to those of castor oil. Hot-pressed, 
it has a brown colour and a rather disagreeable odour and taste. It 
contains glycerides of linoleic acid and myristic acid in addition to 
these of palmitic acid and oleic acid, and possesses strong drying 
properties which make it useful for varnishes, and otherwise as a 
substitute for linseed oil; it is also an excellent illuminant and a 
valuable soap-making material On account of the cheapness of 
linseed oil, and the superior value of linseed cake, candle-nut oil 
does not find a very extensive market in Europe, but it is the basis 
of an industry of some importance in the South Sea Islands, whence 
a large quantity of the oil is annually exported to the west coast of 
America. The nuts of Aleurites cordata yield Wood oil, a power- 
fully drying oil, of much importance in China and Japan for use 
as a natural varnish and in medicine. It does not enter into 
Western commerce. Cotton-secd oil, obtained from the decerticated 
seed of the varieties of cultivated cotton, is now, on account of the 
enormons extent of its production, one of the most important of 
the fluid vegetable oils. Its preparation is quite a recent industry, 
dating only from 1852, when the first importation of the material 
was made from Egypt. Since that period the trade has developed 
with extraordinary rapidity. Egyptian seed, containing about 25 

er cent. of oil, is chiefly pressed in European countries (England, 

France, Germany); the American seed pressed in the United 
States shows not more than 20 per cent. of oil. The oil as expressed 
has a dark-brown turbid appearance, owing to the presence of a 
resin with albuminous impurities, and in the early days of the 
industry much difficulty was experienced in refining the product 
sufficiently for commercial purposes. It is now purified by as far 
as possible coagulating and separating the impurities by treatment 
with boiling water and steam. After the coagulum so formed has 
en. and been separated, the oil is treated with weak alka- 
ine ley, briskly agitated, and allowed to settle, when the coloured 
resinous matter goes to the bottom; over that comes a proportion 
of saponified oil, and the clear refined oil forms the upper portion. 
The refined oil has a clear straw-yellow coleur, a faint earthy 
odour, and a pleasant nut-like flavour. It consists entirely of a 
mixtnre of palmitin and olein, the former beginning to solidify 
and separate out between 12° C. and 6° C. There is no doubt that 
cotton-seed oil is very extensively and generally used to adulterate 
other and more costly oils, especially olive oil. It also is largely 
used in soap-making, and it constitutes a principal ingredient in 
compound lubricating oils. The quantity of cotton seed available 
for pressing annually is estimated to be not less than 800,000 tons, 
from which about 120,000 tons of oil and 250,000 tens of oil-cake 
may be produced. German Sesame or Cameline oilis precured from 
the small yellow or ruddy seeds of the cruciferous plant called Gold 
of Pleasnre, Camelina sativa (Myagrum sativum, Linn.). The oil 
has a golden-yellow colour, a distinctive smell, and a somewhat 
sharp taste. In addition to other glycerides it contains that of 
erncasic acid, and of some analogue of linoleic acid. The oil dries 
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only slowly on exposure to the air, and its chief applications are 
found in soap-making and for burning in lamps. It is principally 
produced and consumed in Germany and Russia. Grape-seed oil 
is used in the south of Germany and north of Italy for food and 
for burning in lamps. The seeds yield from 10 to 20 per cent. of 
a pleasant brownish-yellow very fluid oil, which dries very slowly 
on exposure to the air. Ground-wut oil (sce Ground NUT) is an 
excellent edible oil, largely used as a substitute for olive oil, and 
to no small extent passing into consumption either separately or 
mixed with olive oil under the name of the latter. The inferior 
hot-pressed qualities are employed in soap-making, being a principal 
staple of the soap industry of Marseilles, into which city not less 
than from 700,000 to 800,000 tons of the nuts are annually im- 
ported from West Africa. Madia oil is obtained from the fruit of 
Madia sativa, a plant native of Chili, but introduced into Europe 
within this century on account of its oil-yielding properties. The 
seeds contain from 35 to 40 per cent. of a dark-yellow oil, of peculiar 
smell and mild taste, which has a tendency to become rancid. It 
has only faint drying properties, and occupies a place intermediate 
between drying and non-drying oils. When cold-pressed, madia 
oil may be used for food purposes, but it is principally consumed 
in lamps, or employed as a lubricant and in soap-making. Maize 
oil is a product of the seed-germs, which, in tle preparation of 
maize meal and stareh and fermented and distilled liquors from 
maize, have to be removed as carrying in them a disagreeable acrid 
substance. The germ contains about 15 per cent. of a clear golden- 
yellow oil, useful for burning, or oiling wool, and for lubricating 
machinery. Niger oil is the produce of the seeds (properly achenes 
of Guizotia oleifera, a plant native of the east coast of Africa, but 
cultivated throughout India and to some extent in Germany. The 
fruits, which are small, tooth-like in form, and shining black in 
colour, contain from 40 to 45 per cent. of oil, which first came into 
the English market about 1851. The oil is limpid, clear, pale- 
yellow in colour, with a pleasant nutty mild flavour. It possesses 
little drying property, and is not fitted for use either in paints or 
yarnishes. It is much used in India—in the Deccan especially— 
as a substitute for ghee with the poorer sections of the population, 
and in other parts of the country both as a culinary oil and for 
burning. In Western countries niger oil is principally employed 
in soap-making and as a lubricant. Nut oil is the produce in 
Europe of the nuts of the walnut tree, Juglans regia, and in America 
a similar oil is obtained from hickory nuts, Carya alba. The Euro- 
pean walnut kernels yield from 40 to 50 per cent. of a fine limpid 
oil, whieh when cold-pressed is almost colourless, with a sweet 
nutty taste and pleasant odour, but the ho oil has a greenish- 
yellow colour and a rather sharp taste. Nut oil consists in large 
proportion of linolein, with olein and the glycerides of myristic 
and laurie acid. It is one of the most fluid of all oils, and, as it 
possesses with colourlessness strong drying properties, it is much 
valued by artists for oil-painting ; it also yields a fine transparent 
yarnish. In the hilly districts of northern India and Persia—the 
native regions of the walnut—the oil is used for culinary purposes 
and for lighting. Several closely-allied nuts, both in Europe and 
in America, yield oil similar in quality to that of the walnut. 
Para-nut or Brazil-mut oil, yielded by the kernels of Bertholletia 
excelsa, is employed in South America as a food-oil and for soap- 
making. To a limited extent it is also pressed in England and 
Germany from nuts which become unfit for table use. The oil be- 
comes rapidly rancid. Sapucaia oil, yielded by Leeythis ollaria, 
also a South-American tree, allied to the Bertholletia, is analogous 
in properties and uses. Pine oils are got from the seeds of various 
species of pine and fir trees containing some proportion of resinous 
matter; they have a turpentine odour and possess powerful drying 
properties. They are useful for mixing painters’ colours, for making 
varnishes, and for burning in lamps. Poppy oil is yielded by 
the seeds of the opium poppy (see Optum). In the valley of the 
Ganges, the great region of opium culture, the poppy seed is con- 
sumed as an article of food by the native population, and is their 
principal source of oil. The exceedingly minute seeds contain as 
much as 60 per cent. of a fine transparent, nearly colourless limpid 
oil, of pleasant taste and faint characteristic odour. The qualities 
obtained by cold and hot pressing respectively are distinguished 
from each other, the former being an esteemed salad oil, while the 
latter, of yellow colour, sharp taste, and linseed-oil-like odour, is 
used for soap-making, &c. Poppy oil consists principally of the 
glyceride of linoleic acid, linolein, and has therefore powerful 
drying properties, on which account it is much used by artists. To 
some extent the finer qualities are used for adulterating olive oil. 
Purging-nut oil is obtained from the sceds of Jatropha Curcas, a 
small tree native of India, but cultivated in tropical countries. It 
is a violent purgative, and contains, like castor oil, ricinoleie acid. 
It is comparatively limpid and odourless, and forms an excellent 
lamp oil. It is also used in the soap trade and as a lubricant. 
Safflower oil is yielded by the seeds (achenes) of the composite 
plant Carthamus tinctorius, which contain from 30 to 35 per 
cent. of a light-yellow clear limpid oil. It is extensively used in 
Egypt, the East Indies, and China (where the plant is cultivated as 
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a source of the dye-stuff safflower), its principal applications being 
for culinary purposes and burning, and also as an ointment in para- 
lytic affections and ulcers. A thick sticky charred oil is obtained 
from the seed in India by a process partly of burning and partly 
of distillation. The dark fluid so obtained is used by the native 
agriculturist for greasing leather-work exposed to the action of water. 
Sesame or Gingeliy oil, one of the most highly esteemed of vege- 
table oils, is the produce of Sesamun orientale. The plant is grown 
especially in India as an annual; it ripens in about three months, 
and two crops are reaped yearly. The seeds are very small, weigh- 
ing not more than one-tenth of a grain, and they vary in colour from 
a dirty white through brown to nearly black. "They are highly 
oleaginous, containing as much as from 50 to 56 per cent. of a clear 
limpid oil of a pale-yellow colour, inodorous, bland and sweet of 
taste, and not liable to rancidity. It consists of about three parts 
of olein to one part of stearin and palmitin, with a small propor- 
tion of the glyceride of myristic acid ; and it does not solidify till 
it reaches 5° C. Both seed and oil are of much importance in the 
East Indies and China as food substances. The seed itself is used 
directly as food ; the oil comes next to cocoa-nut fat in tho variety 
and extent of its applications for food, personal use, and soap- 
making ; and the pressed cake is even an article of food among 
the poorer classes. As a salad oil the cold-pressed qualities are in 
every respect equal to the finest olive oil, its mild piquancy of taste 
causing it to be preferred by many. Indeed sesame oil may be 
used with advantage for every purpose to which olive oil is applied, 
excepting, probably, the Turkey-red dyeing, and it is in extensive 
consumption in food, lighting, soap-making, and as a lubricant. 
The oil is the subject of much adulteration, especially with the 
cheaper ground-nut oil. It can by itself, or as an adulterant of 
olive oil, be readily recognized by a peculiar green coloration it 
takes when shaken up with mixed eal unc and nitric acids, a 
reaction peculiar to sesame oil. Sesame seed is principally crushed 
at Marseilles and Trieste, to which ports it comes partly from the 
Levant, but more largely from the East Indies and Java. The 
quantity of seed imported into France alone yearly is not less than 
from 70,000 to 80,020 tons. Sunflower oil is a clear pale-yellow 
limpid oil, with scarcely any smell and a mild pleasant character- 
istic taste, obtained from the so-called seeds (achenes) of the sun- 
flower plant, Helianthus annuus, which yield when freed from their 
husk mn 30 per cent. of the oil. It contains glycerides of acids 
allied to linoleic acid, and possessing certain drying properties. 
It is of much importance in the east of Russia as an article of food, 
the sunflower being extensively cultivated in the government of 
Saratoff solely for its oil seed. Tea-sced oil is a commercial pro- 
duct in China, where it is used for food, lighting, and soap-making. 
It is said to yield a fine hard soap. The oil contains 75 per cent. 
of olein and 25 parts of stearin, has a ycllow colour, and is destitute 
of taste and smell. 

2. Vegetable Fats.—Among the numerous solid oils of the vege- 
table kingdom only a very few occupy a place of great importance 
in Western commerce. Those NE old a foremost position—palm 
oil, palm-nut oil, and cocoa-nut oil—are referred to under their 
proper headings. Of the others the following enter more or less 
into general commerce. Dika butter is a solid fat yielded by the 
drupes of Jrvingia Barteri, a tree native of the Gaboon coast of 
Africa. "The kernels are bruised and pounded into a cake, which is 
used by the natives for food as dika bread, and they contain more. 
than 60 per cent. of solid oil, which can be separated either by boil- 
ing or by pressure with heat. It consists principally of glycerides 
of lauric and myristic acids, with only a little palmitin. Dika fat 
is used in soap and candle making. Chinese tallow is a white hard 
fat formed on the surface of the seeds of the tallow tree, Stillingia 
sebifera, native of China, but introduced into the North-West 
Provinces of India. The tallow is in China separated by steaming 
the seeds till they become soft, beating with stone mallets, and 
straining the mass through hot sieves. The fat melts at 44°°5 C., 
and consists principally of palmitin with only a little olein. 
Chinese tallow has long been valued in China for making candles 
used in Buddhist worship, and it is now an article in English 
commerce, being imported for candle and soap making. The sceds 
themselves, after separation of the fat, yield an oil fluid at ordinary 
temperatures. Carapa (or Crab-wood) oil is a soft white fat obtained 
from the seeds of Carapa guyanensis, a trec native of Brazil and 
Guiana and of the west coast of Africa. A similar fat is also ex- 
pressed from the sceds of the allied C. moluccensis, from the coasts 
of India and Ceylon. The fat has a slightly aromatic odour and a 
powerfully bitter taste, said to be due to the presence of strychnine. 
It is imported into the European markets for soap-making, and in 
its native regions it possesses a great reputation as an ointment in 
rheumatic affections. » Piney tallow is a hard solid fat obtained from 
the seeds of the Indian copal tree, Vateria indica. The substance 
has a feeble but pleasant smell, and a slightly yellow colour; it melts 
at 36°°5 C., and consists of three parts palmitin and one part olein. 
Itis prized for candle-making on aecount of the pleasant odour 
given off by the glowing wick. Cokum butter is a solid white or 
greenish-yellow, pleasant-smelling, rather friable fat obtained from 
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the seeds of Gareinia indica, a tree native of western India. It 
contains, besides stearin and olein, the glyceride of myristie acid, 
and various free fatty acids of the volatile class. It is prineipally 
used in India to adulterate ghee, and for various medicinal uses ; 
but it is deseribed as forming an excellent substitute for spermaceti 
and to be applicable for soap-making. The seeds of Garcinia pictoria 
and other allied species yield a similar fat. Oil of mace is the solid 
oil obtained from the NUTMEG (q.v.). Shea butter, the fat of the sceds 
of the tropical African tree Bassia Parkii, is at ordinary tempera- 
tures of a buttery consisteney, with a dirty or greenish-white colour 
and a pleasant aromatic odour and taste. It consists principally 
of stearin and olein, and isan important article of food in the basin 
of the Niger and the adjoining regions. In European commeree 
it is employed for soap and candle making and in the preparation 
of pomades. Ghee or Indian butter, the solid fat obtained from 
the seeds of Bassia butyracea, an allied tree native of the sub- 
Himalayan ranges of northern India, is a most important food 
substanee among the natives of the North-West Provinces, possess- 
ing a delicate white colour, the consistency of lard, and a pleasant 
odour and taste. In the hot climate of India it will keep many 
months without acquiring bad odour or taste, on which account 
it is highly valued not only for food but also as an ointment, 
when perfumed, by the wealthier classes. It makes excellent soap 
and candles. Mahwa butter, obtained from the seeds of Bassia 
latifolia, a tree cultivated generally throughout India, is used as a 
substitute for or as an adulterant of ghee. It possesses a greenish- 
yellow tinge, and becomes rancid more readily than genuine ghee, 
The fat is imported into England for soap and candle making. 
The seeds of Bassia longifolia and B. elliptica, natives of India, 
yield similar fats. Bayberry oil is the fat obtained from the seeds 
of the common bay or sweet laurel. It possesses a buttery granular 
consistence, a yellowish-green colour, a strong aromatie flavour, 
and a sharp bitter taste, due to the presence of an aromaatie oil. 
It is pressed from the seeds principally in the south of Europe, 
Switzerland, and Holland, and finds its chief application in 
veterinary practice. Avocado oil is the produce of the fruit of the 
avocado pear tree, Persea gratissima, an edible fruit, native of the 
West Indies, but transported to other tropical regions. The fat 
consists of 30 per cent. of olein and 70 per cent. of lauro-stearin 
and palmitin, and is largely used in America for soap-making. In 
addition to the cocoa-nut palm and the oil palm, a large number 
of trees belonging to the same order, Palmacce, yield useful fats, 
whieh, however, are little known in ordinary commerce. 

8. Animal Oils.—The only liquid animal oil of considerable 
importanee other than the marine oils is Neat’s-foot oil, a prepara- 
iion from the feet of the common ox. For obtaining it the feet 
are split up and boiled in water over an open fire, or, preferably, 
treated with superheated steam in a closed cylinder. The oil is 
skimmed from the surface of the decoction, and after some time it 
deposits a thick greasy fat, from which the liquid portion is sepa- 
rated. Neat’s-foot oil has a brownish colour and a mild animal 
taste and odour, and does not readily become raneid. It is very 
valuable for watchmakers’ purposes, and for oiling fine machinery 
generally, and is in great demand in connexion with the tools and 
machines of engineers. It is much adulterated, generally with fish 
oils. A large quantity of ox-foot oil is prepared in and exported 
from the River Plate region in South America. Sheep’s-foot oil 
and Horse-foot oil are made to a limited extent, and sold as neat's- 
foot oil Egg oil is obtained as a by-product of the preparation of 
egg albumen from the yolk or yellow of hens’ and ducks’ eggs. It is 
extraeted either by pressure or by ether from the hard-boiled yolks, 
aud has a fine brownish-yellow colour and a mild taste, except 
when extraeted by ether, which brings with it a disagreeable fatty 
constituent. It is now being used to a considerable extent in place 
of olive oil in the manufacture of chamois or shamoy leather. The 
Seal oil of commerce is obtained from the bodies of nearly thirty 
species of SEAL (g.v.). The blubber or fat consists of a layer of 
variable thickness lying between the skin and the museular tissue. 
Skin and blubber are first removed together from the carcases of 
the animals, and when the produets are landed the fat is removed 
irom the skin and reduced to oil, either by slow maceration and 
exudation in large vats or by rendering with steam. When heaped 
up in great wooden vats the mere pressure of the mass causes a 
flow at first of a fine clear oil, which 1s saved as a separate commer- 
cial quality known as ** pale seal.” Fermentation and putrefaction 
meantime progress in the mass, which begins to give off an almost 


unbearable stench, and the exuding oil gradually assumes a dark- - 


brown colour, with a disagreeable animal odour and taste, By 
degrees the exudation of oil ceases, and finally the remaining oil is 
obtained by boiling up the mass with fatty muscular scraps, the 
product of which also forms a separate class of seal oil. The oil 
rendered by the action of steam eae on the fat has the advantage 
of being promptly obtained, free from the disagreeable odour of the 
greater portion of the seal oil obtained in open vats. According 
to its quality seal oil varies in specific gravity from 0:915 to 0:930; 
at a temperature of 5° C. a proportion of stearin solidifies out, and 
at —2* to -3° C. it entirely solidifies. In ehemieal composition it 
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consists principally of a glyceride of physetoleic acid with propor- 
tions of the glycerides of stearic acid, palmitic acid, a little oleic 
acid, and traces of some of the volatile acids. The oil is only very 
slightly soluble in alcohol, a cireumstance which affords a means 
of detecting adulterations. It is used for the various purposes 
to which the allied whale oils are applied ; regarding these sce 
WHALE. Shark oil, obtained from the liver of various species of 
shark, is analogous in properties and applications to Cop- Liver 
Orr (g.v.). Shark oil is distinguished from all others by its low 
specifie gravity, which ranges from 0:870 to 0°880. It contains, 
but in different proportions, the same constituents as cod-liver oil ; 
particularly it is rich in iodine ; and it possesses a peculiar, highly- 
disagreeable odour and a very acrid taste. Under the name of 
Fish oil may be embraced the oil obtainable by boiling from the 
refuse of various fish as well as from the entire fish which may for 
any reason be unfit or not applicable for human food. Such oils 
have a fishy odour and taste, a brownish eolour, and a specific gra- 
vity ranging from 0:925 to 0:930, The most important of these 
products is Menhaden oil, obtained from the MENNADEN (q.v.) on 
the west coast of North Ameriea. 

4. Animal Fats.—The few solid animal fats which enter into 
commerce are articles of sueh importanee that they have special 
articles devoted to them (see LARD, vol. xiv. p. 312, and TALLOW), 
or of so little consequenee that they do not demand speeial notice. 
Bear’s grease, beef marrow, and goose fat are highly valued for use 
in pomades for the hair, but comparatively little of what passes 
under these names is obtained from the sources to whieh they are 
attributed. 

5. IVaxes.—The waxes of both animal and vegetable kingdoms 
will be dealt with under the heading Wax. 


ESSENTIAL OILS. 


The essential or volatile oils constitute a very extensive 
class of bodies which possess in a concentrated form the 
odour characteristic of the plants or vegetable substances 
whence they are obtained. The oils are usually contained 
in special cells, glands, cavities, or canals within the plants, 
either in a separate condition or intermixed with resinous 
substances, and in the latter case the mixtures form oleo- 
resins, balsams, or resins, according as the product is viscid 
or solid and hard. A few do not exist ready formed in 
the plants whence they are obtained, but result from 
chemical change of inodorous principles, —examples of 
this class being oil of bitter almonds and essential oil of 
mustard.  Essen^^! oils are for the most part insoluble, 
or only with difficulty and sparingly soluble, in water; 
but in alcohol, ether, the fatty oils, and mineral oils they 
dissolve freely. They ignite with great ease, and burn 
with a fierce smoky flame, depositing a large amount of 
carbon. In many important respects they differ from the 
fatty oils: they are not oleaginous to the touch, and make 
no permanznt grease spot; they distil at various tempera- 
tures unchanged; they have an aromatic smell and hot 
burning taste; and in chemical constitution they present 
no relationship to the fats and oils. 

Crude essential oils are at ordinary temperatures nearly 
all limpid liquids, but some are viscid; and the essential 
oil or otto of roses is solid. Many on exposure to low 
temperatures separate into two portions, one solid, called 
* stearoptene,” the other liquid, called “elaoptene.” The 
essential oils possess high refractive power. Their influ- 
ence on the plane of polarized light is various: some rotate 
to the right, others give left-handed rotation, while with 
several no effect is visible. In their fresh condition many 
are colourless, but some are yellow or brown, others be- 
come brown by exposure, and in exceptional instances oils 
are green or blue in colour They are all powerfully 
acted on by oxygen, which affects their colour, consistency, 
odour, and constitution. In specific gravity they range 
from about 0-850 to 1:142, most of them being specifically 
lighter than water, and averaging 0°90. In chemical con- 
stitution the essential oils are diverse, but they are invari- 
ably rich in carbon. They consist, first and principally, 
of hydrocarbons, associated with which generally are, 
secondly, oxygenated compounds, sometimes the product 
of oxidation of the hydrocarbons, although in many 
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instances there is no obvious relation between the bodies. 
A third class of essential oils, limited in number, consists 
of those into the composition of which sulphur enters. 
Of the hydrocarbons which constitute the principal pro- 
portion of essential oils terpene, C,,H,,, is the most im- 
portant. Terpene is the chief constituent of the various 
kinds of oil of turpentine ; and a hydrocarbon of precisely 
the same composition is contained in the oils of bergamot, 
orange, and other species of Citrus, and in a great number 
of other essential oils. But although agreeing in chemical 
formula these terpenes differ considerably in physical pro- 
perties, such as specific gravity, boiling point, and rotatory 
influence on the plane of polarization. Under the name 
of terpenes are also included two series of hydrocarbons, 
polymeric with the C,,H,, series, having respectively the 
formule C,,H,, and C,,H,,. The former of these, C,,H.,, 
is of comparatively frequent occurrence, being found in 
the essential oils of cloves, cubebs, patchouli, and several 
others. The terpenes of formula C,,H,, by their oxida- 
tion in presence of water, give off indirectly peroxide of 
hydrogen, H,O,, and yield cymene, C,,H,,, a hydrocarbon 
found naturally in the essential oils of cumin, thyme, and 
some others. The property of evolving peroxide of hydro- 
gen, possessed by cymene in common with terpene, explains 
the well-known oxidizing and antiseptic influence of com- 
mon turpentine oil, and has been turned to account in the 
preparation called “sanitas,” a disinfectant and antisep- 
tic agent, consisting of an aqueous solution of oxidized 
turpentine oil prepared by blowing air into a mixture 
of turpentine oil and water. The oxygenated bodies in 
essential oils when formed by direct oxidation of the hydro- 
carbon generally have feebly acid properties developing 
through viscid oleo-resins and balsams into solid resins. 
The oxygenated compounds are very varied in their consti- 
tution, some being of the nature of acids or aldehydes, 
while others exhibit the characters of alcohols or of ethers. 
The most characteristic oxygenated compounds in essential 
oils are camphors, the type of which is common or Japan 
camphor, C,,H,,O. Compounds isomeric with common 
camphor occur in the volatile oil of Pyrethrum parthenium, 
wormwood, mint, and other labiate plants, and in chamomile 
and galbanum. Camphors isomeric with Borneo camphor, 
C,)H,,O, are found in coriander oil, cajeput oil, and Indian 
geranium oil. Isomeric camphors having the formula 
C,,H4,0 form the menthol of peppermint and the euca- 
lyptol of HLucalyptus Globulus, and patchouli camphor has 
the composition C,,H,.O. The other oxygenated bodies in 
crude essential oils mostly ally themselves with compounds 
of the aromatic series, so called on account of the large 
proportion of its members that are represented by natural 
products obtained in essential oils, balsams, and resins. 
The essential oils which contain sulphur, of which the allyl 
sulphide, C,H,,S, or oil of garlic is a type, have generally 
a pungent, penetrating, and disagreeable odour. 

The essential oils are obtained from their sourees in four principal 
ways, —by distillation, by expression, by enfleurage or absorption, 
and by maceration. The process of distillation is the most important, 
and is applicable to a large number of substances owing to the ease 
with which essential oils distil unchanged. Their general insolu- 
bility in water is turned to account in the process, the odoriferous 
materials being placed in a simple still with a small quantity of 
water, the steam from which carries over with it the vapour of the 
essential oil. In distilling from certain bodies it is necessary to 
cohobate or return into the still the first distillate, and that opera- 
tion may require to be repeated more than once before the raw 
material is quite exhausted. Again, in dealing with some substances, 
solutions of common salt or of chloride of caleium must be used 
in place of pure water, and these, by raising the boiling point, send 
over the vapour more richly laden with essential oil. After con- 
densation and resting a sufficient time, the distillate separates into 
two portions, the oil floating or sinking aecording to its specitic 
gravity. The process of expression is applicable to the obtaining 


of the essential oils which reside in the rind of the orange, lemon, 
and other citric fruits. ZEnflewrage is a method by which the odours 
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of several substances are dealt with. The aroma in such cases is 
present toa small extent, and is too tender and liable to loss and 
deterioration to permit of being separated by way of distillation. The 
process consists of exposing the flowers in contact with pnrified lard 
or with fine olive oil in suitable frames, whereby the fatty substances 
take up and become impregnated with the essential oil. The pro- 
cess is principally employed in preparing pomades and perfumed 
oils (see PERFUMERY), as is also the analogous method of maceration, 
which consists in extracting the aromatie principles by macerating 
the raw materials in heated oil or molten fat, whereby the essentia 
oils dissolve out into the fat. By subsequently digesting the im- 
pregnated fats and oils prepared either by enfleurage or maceration 
with spirit 60° over proof the essential oils are obtained as alcoholic 
essences, in which form they are much used for perfumery and flavour- 
ing purposes, &c. Aleoholic solutions of essential oils prepared by 
macerating the raw materials in alcohol also form a part of the 
tinetures of pharmacy. 

Essential oils have a wide range of uses, of which the principal 
are their various applications in perfumery. Next to that in many 
ways they play an important part in connexion with food. The 
value of flavouring herbs, condiments, and spices is due in largest 
measure to the essential oils they contain ; and, further, the com- 
mercial value of tea, coffee, wine, and other beverages is largely 
dependent on the delicate aroma which they owe to minute quan- 
tities of such oils. For the flavouring of liqueurs, of aerated 
beverages, and of other drinks essential oils are extensively used, 
and their employment is not less considerable in the manufacture 
of confectionery and in the preparation of many dietetie articles. 
In the cheaper kinds of confeetionery a large quantity of artificial 
oils called fruit essences are now employed, although the flavours 
as such are distinetly erude, and the wholesomeness of the prepara- 
tions is more than doubtful. The acetate of amyl gives an imitation 
jargonelle-pear flavour ; valerate of amyl yields apple flavour; a mix- 
ture of butyrate of ethyl and butyrate of propyl gives thie so-called 
pine-apple flavour. Formic ether has a peach-like odour, and is 
used for flavouring factitious rum, and there are numerous other 
artificial compounds used in flavouring and in perfumery. Many 
of the essential oils form most important medicinal agents. In 
the arts the cheaper oils, such as oil of turpentine, are used in the 
manufacture of varnishes; the reducing influence of the oil of 
cloves is utilized in the silvering of mirror glass; and oils of tur- 
pentine, lavender, and spike are used as vehicles for painting, more 
particularly for the painting of pottery and glass. 

The essentials oils are subjeet to extensive adulteration. The 
presence of fatty oil is easily detected by the formation of a per- 
manent grease spot on paper on which the suspeeted mixture is 
dropped. The admixture of fixed oil may also be demonstrated by 
distillation, when the volatile portion goes over, leaving the fatty 
oil, or by treatment of the suspected sample with strong spirit, 
which dissolves out the essential oil, and leaves the fatty oil as a 
separate layer. The presence of spirit of wine in an essential oil 
may be readily Bord by shaking up a specimen of the oil with 
a measured quantity of water in a graduated glass. If the oil is 
pure there will be little or no change in the volume of the water 
layer after the complete separation of the oil and water by repose ; 
but if, on the other hand, the oil has been mixed with spirit, the 
water will have extracted the spirit and decreased the apparent 
amount of essential oil, and increased the watery layer in propor- 
tion to the extent of the falsification. In dealing with very small 
samples a test by sight is obviously inapplicable, and in such cases 
the existence of aleohol in the watery solution may be demonstrated 
by the molybdenum test. This consists of treating a drop or two of 
water separated from the oil under examination with a solution of 
molybdie acid in ten parts of sulphuric acid. If the water contains 
alcohol, a characteristic intense blue reaction at once exhibits 
itself. The behaviour of essential oils towards alcohol is also made 
the basis of a test of their purity. The test is effected by mixing 
the essential oil with two volumes of absolute aleohol, and there- 
after observing the volume of diluted aleohol sp. gr. 0:889 required 
to render the clear solution opalescent. The falsifieation of a costly 
essential oil with one of inferior value is a fraud which can only 
be detected with much diffieulty. In practice a fair estimate of 
the purity of an essential oil and of its individual character may 
be made by some experience of its smell as rubbed on the hands ; 
colour, boiling point, specific gravity, and other physical properties 
may also be usefully observed in aiding to form an estimate of 
the genuineness and value of a sample. Colour tests with various 
reagents are also used for the identification of the various essential 
oils. Among these are Fróhde's test (a solution of molybdate of 
sodium in sulphuric acid), sulphuric acid itself, fuming mitric acid, 
aleoholie solution of hydrochloric acid and picric acid, &c. 

In the following list the essential oils ordinarily met with in 
commerce, with their sources, general applications whether in 
medieine, in perfumery, in the arts, or as flavouring materials, 
and some of "des physical properties, are tabulated. The specific 
gravities and power of turning the plane of polarization, given for 
a column 10 inches long, are extracted from Dr Gladstone’s paper 
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on Essential Oils (Jour. Chem. Soc., new ser., vol. ji., 1864). Such 
of the oils as are of sufficient importance are separately noticed in 
their proper places. 


Rotation P 
Name of Oil. Source, Sp. gr foren eel rond 
long. 
Aniseed ..... «| Pimpinella anisatum| 0:9552 -r Med., flavouring. 
Australian sas- | Atherosperma mos- | 1:0425 + Tr Medicine. 
safras chata 
Bay gestae Taurus nobilis ,...| ‘8808S - 60 Med. 
Bergamot...... Citrus Bevgamia ....| '8525 + 23° Med., perf., flay. 
Bireh-bark ....| Betula alba ........ *9005 + 38° re 
Bitter ahnonds | Amygdalus commu- 3n Do Med., flav. 
" nis, Var. amara 
Buehu leaves ..' Barosma species.... s Med. 
Cajeput........ Melaleuca Cajuputi 9203 » Med. 
Calamus ...... Acorus Calamus ....| :9388 + 43°°5 ses 
Caraway ...... Carum Carui ...... 8845 + 63° Med., flav. 
Cardamoms.... Amomum species "t Š Med., flav. 
Casearilla...... Croton Eluteria . 8956 | + 26° m 
Cassia srt Cinnamomum Cassia| 1:0297 0° Med., perf., flav. 
Cedar e m Juniperus virgini-| 9622 + 3 Perf. 
ana 
Cediat i c Citrus medica ...... 8584 +156° Perf. 
Chamomile .... Matricaria Chamo- E Med. 
milla 
Citronella...... Andropogon Nardus| $908 - 4p Perf. 
| Cloves ........ Caryophyllus aroma- | 1:0475 - p Med., perf., flav., 
ticus arts. 
Copaiba ma.. Copaifera officinalis 878 dé Med. 
Coriander...... Coriandrum sativum | ‘8775 + 21°? | Med., flav. 
Piper Cubeba ...... “9414 = Med. 
Cumiuum Cyminum 55 5b Med., flav. 
Anethum graveolens | 6922 +2006° Med., flav. 
Sambucus nigra ....| -8584 + 14°5 Beo 
Claviceps purpurea, be ci Med. 
. Eucalyptus species..| °8812 -136° Me, flav., arts. 
. Feniculum vulgare 53 Med., flav. 
. Allium sativum .... i Med. 
Zingiber officinale .. 6c s Med., flav. 
Indian geranium Andropogon Schomn- | 9043 - € Med., perf. 
anthus r 
Jasmine ...... Jasminum species .. T E 
Juniper | eer Juniperus conimunis : be Med. 
Lavender...... Lavandula vera ....| 8903 - 20° Med., arts. 
! Lemon esses Citrus Limonum ....| 8498 +164° Med., perf., flav. 
| Lemon-grass .. Andropogon citratus| °8932 - Y? es 
limes ace Citrus Limetta...... zs es Med., flav. 
Marjoram...... Origanum Majorana ats Be Med., flav. 
Melaleuea . Melaleuca ericifolia 9030 + 26° Med. 
MONE ECT Mentha viridis ....| °9342 -116° Med., flay. 
Mustard ...... Brassica nigra... .... ud Se Med. 
Myrrl eR Dalsamodendron 1:0189 -136* Med. 
Myrrha 
Eu enaodocg Myrtus communis . :8911 + 21° Med. 
NWeroll e Citrus vulgaris ....| "8789 + 15° Med., perf., flav. 
Nutmeg ...... Myristica moschata "8826 + 44° Med., flav. 
Orange-peel.... Citrus vulgaris ....| °8509 + 32°? |Med., perf., flav. 
Orange-peel |o Sere *8864 --216* ee 
(Florence) 
Parsley........ |! Apium Petroselinum] 9926 - 9 Flav. 
Patehouli......! Pogostemon Patchouli) *9554 o5 Perf. 
Pennyroyal....' Mentha Pulegium .. Br Do Med. 
Peppermint....! Mentha Piperita ....| °902S - 72° Med., perf., flav. 
Petitgrain ....| Citrus vulgaris ....| '8765 | + 26° Perf. 
Pimento ...... Eugenia Pimenta ..| 1:03 T Med., flav. 
Rose A... deer Rosa damascena ....| -:8912 - T Med., perf., flav. 
Rosemary ....! se cio officin- | ‘9080 Ta Med., perf. 
alis 
Rosewood ..  Convolvulus  scopa-| ‘9064 - 16 Perf. 
| rius 
Rire eyes M Ruta graveolens .... Med. 
PSA. ce ee Salvia officinalis .... de e: Med., flav. 
; Sandalwood .. Santalum album ....| ‘9750 - 50° Med., perf. 
; Sassafras ...... Sassafras officinalis | 1:090 b Med., perf., flav. 
PAVI Se sede Juniperus Sabina .. E. Med. 
Spearmint .... Mentha viridis .. '914 Med., perf., flav. 
Spikers eaen esea Lavandula Spica 5 Med., arts. 
Star anise...... | JHllicium anisatum .. 5o Med., flav. 
| "hyme .. e. Thymus vulgaris....| :8813 oc Med., perf. 
Turpentine ....| Pinus speeies ...... ‘S727 - 79° Med., arts. 
Valerian ...... Valeriana officinalis oe o9 Med. 
Verbena mon | Aloysia citriodora ..| °8S12 - 6 | Perf. 
| Vetivert em Andropogon muri-| 1:007 a Perf. 
| catus 
Wintergreen ..| Gaultheria procum- | 1:1423 + 3° | Med. 
ens 
Wormwood ....| drtemisia Absinth-| °9122 Med., flav. 


tum 


Apart from the oil of turpentine, commerce in essential oils is 
limited as regards bulk, although the value of the various articles 
is considerable. The cultivation of plants for their odoriferous 
principles and the extraction of essential oils are characteristic 
industries of Grasse, Nice, and Cannes, in the south of France. 
About Mitcham in Surrey, and in Herefordshire and Bedfordshire, 
several plants, principally lavender and other labiates, are largely 
cultivated as sources of essential oils ; but the localities whence the 
greater bulk of oils are drawn are widespread and as numerous as 
are the materials themselves. (J. PA.) 

OISE, a department of northern France, three-fourths of 


which belonged to lle-de-France, and the rest to Picardy, 
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is situated between 49° 4' and 49° 46' N. lat. and 1° 40' 
and 3° 10' E. long., and is bounded on the N. by Somme, 
on the E. by Aisne, on the S. by Seine-et-Marne and Seine- 
et-Oise, and on the W. by Eure and Seine-Inférieure. Its 
greatest length is 75 miles from north-west to south- 
east, whilst its breadth from north to south varies from 
30 to 44 miles. The department is a moderately elevated 
plateau with pleasant valleys and fine forests, such as those 
of Compiégne, Ermenonville, Chantilly, and Hallatte, all 
in the south. It belongs almost entirely to the basin of 
the Seine, —the Somme and the Bresle, which flow into the 
English Channel, draining but a small area. The most 
important river is the Oise, which flows through a broad 
and fertile valley from north-east to south-west, past the 
towns of Noyon, Compiégne, Pont St Maxence, and Creil. 
On its right it receives the Bréche and the Thérain, and 
on its left the Aisne, which brings down a larger volume 
of water.than the Oise itself, the Authonne, remarkable 
for the clearness and copiousness of the springs from which 
it rises, and the Nonette, which irrigates the valley of 
Senlis and Chantilly. The Oureq, a tributary of the Marne, 
in the south-east, and the Epte, a tributary of the Seine, 
in the west, also in part belong to the department. These 
streams are separated by ranges of slight elevation or by 
isolated hills, the highest point (770 feet) being in the 
ridge of Bray, which stretches from Dieppe to Précy-sur- 
Oise. The lowest point is at the mouth of the Oise, only 
66 feet above sea-level. Although the rainfall is under 
the average of France, several of the valleys are, owing to 
their nearness to the sea and the large extent of forests, 
moist and marshy. The climate is very variable, but the 
range of temperature is moderate. The population was 
404,555 in 1881. 


The area of Oise is 2260 square miles, of which four-fifths are 
arable, one-sixth woods, and one-twentieth pasture-lands. There 
are 54,000 horses, 5000 asses or mules, 111,000 head of cattle, 
517,000 sheep (yielding in 1878 3,700,000 Ib of wool), 44,000 pigs, 
7000 goats, and 29,000 beehives. In 1882 the produce amounted 
to 911,335 quarters of wheat, 123,460 of rye, 1,031,700 of oats, with 
large quantities of beetroot, potatoes, and fodder, besides barley, 
meslin, buckwheat, eolza, hemp, flax, &c. Vegetables, fruits, and 
milk are supplied to Paris; and wine and cider (6,646,919 gallons 
in 1882) are made, the latter being the drink principally consumed 
in the department. Industrial pursuits engage more than 160,000 
of the population. A number are employed in quarrying building 
stone, in digging potters clay and sand for plos and in 
eutting turf. There are 697 steam and several hydraulic mills. 
The forges of Montataire near Creil employ 2000 workmen ; but 
agricultural implements, metal utensils, optical glasses, paper, 

asteboard, and various kinds of toys and small wares in bone, 
iorn, mother-of-pearl, and ivory are made in the small workshops 
which are common everywhere. Chantilly employs 2000 women 
in making the lace for which it is famous. Beauvais, the chief 
town, besides its clock-making industry, has a national carpet 
factory, which rivals that of Gobclins at Paris. There are iu the 
department forty-five woollen-mills with 54,000 spindles, and nine 
cotton-mills with 28,000; and the making of canvas, woollen 
fabrics, blankets, hosiery, boots and shoes, revolvers, &c., is also 
carried on, as well as boatbuilding. Sugar is extensively made 
from beetroot, and the manufactures of pottery, porcelain, and 
glass are also considerable. Commerce is greatly facilitated by the 
Oise and the Aisne, and by the lateral canal of the former. There 
are more than 400 miles of railway ; and the roads are numerous 
and good. Oise contains four arrondissements— Beauvais, Clermont, 
Compiégne, Senlis—37 cantons, and 701 communes. It constitutes 
the diocese of Beanvais. The principal towns are Beauvais (popu- 
lation 17,516), Compiégne (13,567), Senlis (6870), Clermont (5628), 
Noyon (5780), Creil (7099), an important railway centre, with 
earthenware manufactures, and Montataire (5385). 

OKEN, Lorenz (1779-1851). Under this name the 
great naturalist of the transcendental or deductive school 
is commonly known; but his real name was Lorenz 
Ockenfuss, under which he was baptized at Bohlsbach, 
Baden, being born in that small Swabian village on the 
Ist of August 1779. As Ockenfuss he was entered at 
the natural history and medical classes in the university 


of Würzburg, whence he proceeded to that of Gottingen, 
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where he became a privat-docent, and abridged his name 
to Oken. As Lorenz Oken he published in 1802 his 
small work entitled Grundriss der Naturphilosophie, der 
Theorie der Sinne, und der darauf gegründeten Classification 
der Thiere, the first of the series of works which placed 
him at the head of the “natur-philosophie” or physio- 
philosophical school of Germany. In it he extended to 
physical science the philosophical principles which Kant 
had applied to mental and moral science. Oken had, 
however, in this application been preceded by Fichte, 
who, acknowledging that the materials for a universal 
science had been discovered by Kant, declared that nothing 
more was needed than a systematic co-ordination of these 
materials ; and this task Fichte undertook in his famous 
Doctrine of Science (Wissenschaftslehre), the aim of which 
was to construct a priori all knowledge. In this attempt, 
however, Fichte did little more than indicate the path ; it 
was reserved for Schelling fairly to enter upon it, and for 
Oken, following him, to explore its mazes yet farther, and 
to produce a systematic plan of the country so surveyed. 

In the Grundriss der Naturphilosophie of 1802 Oken 
sketched the outlines of the scheme he afterwards devoted 
himself to perfect. The position he advanced in that re- 
markable work, and to which he ever after professed ad- 
herence, is this,—''that the animal classes are virtually 
nothing else than a representation of the sense-organs, and 
that they must be arranged in accordance with them." 
Agreeably with this idea, Oken contends that there are 
only five animal classes :—(1) the Dermatozoa, or Inverte- 
brates; (2) the Glossozoa, or Fishes, as being those animals 
in which a true tongue makes, for the first time, its appear- 
ance; (3) the Rhinozoa, or Reptiles, wherein the nose opens 
for the first time into the mouth and inhales air; (4) the 
Otozoa, or Birds, in which the ear for the first time opens 
externally ; and (5) the Ophthalmozoa, or Mammals, in 
which all the organs of sense are present and complete, 
the eyes being movable and covered with two lids. 

In 1805 Oken made another characteristic advance in 
the application of the @ prior? principle, by a book on 
generation (Die Zeugung, Frankfort), wherein he main- 
tained the proposition that “all organic beings originate 
from and consist of vesicles or cells. These vesicles, when 
singly detached and regarded in their original process of 
production, are the infusorial mass or protoplasma (ur- 
schleim) whence all larger organisms fashion themselves or 
are evolved. Their production is therefore nothing else 
than a regular agglomeration of Znfusoria,— not, of course, 
of species already elaborated or perfect, but of.mucous 
vesicles or points in general, which first form themselves 
by their union or combination into particular species." 
This doctrine is strikingly analogous to the generalized 
results of the ablest microscopical observations on the de- 
velopment of animal and vegetable tissues which have been 
prosecuted of late years. 

One year after the production of this remarkable treatise, 
Oken advanced another step in the development of his 
system, and in a volume published in 1806, in which 
Kieser assisted him, entitled Beitrdge zur vergleichenden 
Zoologie, Anatomie, und Physiologie, he demonstrated that 
the intestines originate from the umbilical vesicle, and that 
this corresponds to the vitellus or yolk-bag. Caspar Fried- 
rich Wolff had previously proved this fact in the chick 
(Theoria Generationis, 1774), but he did not see its applica- 
tion as evidence of a general law. Oken showed the im- 
portance of the discovery as an illustration of his system. 
In the same work Oken described and recalled attention 
to the corpora Wolfiana, or “ primordial kidneys,” as they 
are now termed and recognized. 

The reputation of the young privat-docent of Göttingen 
had meanwhile reached the ear of Goethe, and in 1807 
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Oken was invited to fill the office of professor extraordi- 
narius of the medical sciences in the university of Jena. 
He accepted the call, and selected for the subject of his 
inaugural discourse his ideas on the “Signification of the 
Bones of the Skull," based upon a discovery he had made 
in the previous year. This famous lecture was delivered 
in the presence of Goethe, as privy-councillor and rector 
of the university, and was published in the same year, 
with the title, Ueber die Bedeutung der Schádelknochen. 

With regard to the origin of the idea, Oken narrates in 
his Zsis that, walking one autumn day in 1806 in the 
Harz forest, he stumbled upon the blanched skull of a 
deer, pieked up the partially dislocated bones, and con- 
templated them for à while, when the truth flashed across 
his mind, and he exclaimed, “It is a vertebral column!” 
At a meeting of the German naturalists held at Jena 
some years afterwards Professor Kieser gave an account of 
Oken's discovery in the presence of the grand-duke, which 
account is printed in the Tageblatt, or “ proceedings,” of 
that meeting. The professor states that Oken communi- 
cated to him his discovery when journeying in 1806 to 
the island of Wangeroog. On their return to Göttingen 
Oken explained his ideas by reference to the skull of a 
turtle in Kieser's collection, which he disarticulated for 
that purpose with his own hands. “It is with the greatest 
pleasure,” writes Kieser, “that I am able to show here the 
same skull, after having it thirty years in my collection. 
The single bones of the skull are marked by Oken’s own 
handwriting, which may be so easily known." There was 
& cause, as we shall presently see, for this circumstantial 
testimony. 

Oken, having delivered and printed his introductory lec- 
ture in 1807, informs us (/sis, No. 7) that he presented 
copies to Goethe and to other members of the grand-duke's 
Government. ‘Goethe was so pleased with my discovery 
as to invite me to stay with him during the Easter week of 
1808 in his house at Weimar, which invitation I accepted." 

The range of Oken's lectures at Jena was a wide one, 
and they were highly esteemed. They embraced the sub- 
jects of natural philosophy, general natural history, zoology, 
comparative anatomy, the physiology of man, of animals, 
and of plants. The spirit with which he grappled with the 
vast scope of science is characteristically illustrated in his 
essay Ueber das Universum als Fortsetzung des Sinnensys- 
tems, 1808. In this work he lays it down that “ organism 
is none other than a combination of all the universe’s 
activities within a single individual body.” This doctrine 
led him to the conviction that “world and organism are 
one in kind, and do not stand merely in harmony with 
each other.” 

In the same year he published his Lrste Ideen zur 
Theorie des Lichts, &c., in which he advanced the propo- 
sition that “light could be nothing but a polar tension of 
the ether, evoked by a central body in antagonism with 
the planets, and heat was none other than a motion of this 
ether,"—a sort of vague anticipation of the doctrine of the 
** correlation of physical forces." 

In 1809 Oken extended his system to the mineral world, 
arranging the ores, not according to the metals, but agree- 
ably to their combinations with oxygen, acids, and sulphur. 
In 1810 he summed up his views on organic and inorganic 
natures into one compendious system. The first edition of 
the Lehrbuch der Naturphilosophie appeared in that and the 
following years, in which he sought to bring his different 
doctrines into mutual connexion, and to “show that the 
mineral vegetable, and animal kingdoms are not to be 
arranged arbitrarily in accordance with single and isolated 
characters, but to be based upon the cardinal organs or 
anatomical systems, from which a firmly established number 


of classes would necessarily be evolved ; that each class, 
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moreover, takes its starting-point from below, and conse- 
quently that all of them pass parallel to each other ;” and 
that, *as in chemistry, where the combinations follow a 
definite numerical law, so also in anatomy the organs, in 
physiology the functions, and in natural history the classes, 
families, and even genera of minerals, plants, and animals 
present a similar arithmetical ratio.” 

The Lehrbuch procured for Oken the title of Hofrath, 
or court-councillor. In 1812 he was appointed ordinary 
professor of the natural sciences. 

In 1816 he commenced the publication of his well-known 
periodical, entitled Isis, eine encyclopddische Zeitschrift, 
vorzüglich fiir Naturgeschichte, vergleichende Anatomie, und 
Physiologie. In this journal appeared essays and notices 
not only on the natural sciences but on other subjects 
of interest ; poetry, and even comments on the politics of 
other German states, were occasionally admitted. This led 
to representations and remonstrances from the Governments 
criticized or impugned, and the court of Weimar called upon 
Oken either to suppress the Zsís or resign his professor- 
ship. He chose the latter alternative. The publication of 
the sis at Weimar was prohibited. Oken made arrange- 
ments for its issue at Rudolstadt, and this continued unin- 
terruptedly until the year 1848. 

The independent spirit manifested by Oken excited his 
courtly enemies to harsher measures. An accusation was 
preferred against him as a member of a forbidden “secret 
democratic society"; he stood his trial and was acquitted. 
He thereupon retired for a while into private life, occupying 
himself with the editorship of the Zsis and with a series of 
natural-history manuals in which he considered that he 
had arranged for the first time the genera and species 
in accordance with the only true or physio-philosophical 
principles, stating briefly everything of vital importance 
respecting them, and maintaining that it was the first 
attempt to frame a truly scientific history of nature. 

In 1821 Oken promulgated in his Jszs the first idea of 
the annual general meetings of the German naturalists 
and medical practitioners, which happy idea was realized 
in the following year, when the first meeting was held at 
Leipsie. They have been continued ever since in Germany ; 
and similar annual scientific gatherings have been origin- 
ated in other countries. The British Association for the 
Advancement of Science was at the outset avowedly organ- 
ized after the German or Okenian model. 

In 1828 Oken resumed his original humble duties as 
privat-docent in the newly-established university of 
Munich, and soon afterwards he was appointed ordinary 
professor in the same university. In 1832, on the proposal 
by the Bavarian Government to transfer him to a professor- 
ship in a provincial university of the state, he resigned 
his appointments and left the kingdom. 

Switzerland has the honour of affording the final place 
of refuge, with means of an independent pursuit of science, 
to this philosophic and patriotic naturalist. Oken was 
appointed in 1833 to the professorship of natural history in 
the then recently-established university of Zurich. There 
he continued to reside, fulfilling his professional duties and 
promoting the progress of his favourite sciences, until his 
death in the seventy-second year of his age (11th August 
1851). 

All Oken's writings are eminently deductive illustrations of a 
foregone and assumed principle, which, with other philosophers of 
the transcendental school, he deemed equal to the explanation of 
all the mysteries of nature. According to him, the head was a 
repetition of the trunk—a kind of second trunk, with its limbs 
and other appendages ; this sum of his observations and comparisons 
—few of which he ever gave in detail—ought always to be borne 
in mind in comparing the share taken by Oken in homological 
anatomy with the progress made by other cultivators of that philo- 


sophical branch of the science. 
Lhe idea of the analogy between the skull, or parts of the skull, 
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and the vertebral column had been previously propounded and 
ventilated in their lectures by Autenreith and Kielmeyer, and in 
the writings of J. P. Frank. By Oken it was applied chiefly in 
illustration of the mystical system of Sehelling—the **all-in-all " 
and ‘‘all-in-every-part.” From the earliest to the latest of Oken’s 
writings on the subject, ‘the head is a repetition of the whole trunk 
with all its systems : the brain is the spinal eord ; the eranium 
is the vertebral eolumn ; the mouth is intestine and abdomen ; 
the nose is the lungs and thorax ; the jaws are the limbs ; and the 
teeth the claws or nails." Spix, in his folio Cephalogenesis (1818), 
richly illustrated comparative craniology, but presented the facts 
under the saine transcendental guise; and Cuvier ably availed him- 
self of the extravagances of these disciples of Schelling to cast ridi- 
cule on the whole inquiry into those higher relations of parts to the 
archetype which Professor Owen has called ‘‘general homologies.” 

The vertebral theory of the skull had practically disappeared 
from anatomical seience when the labours of Cuvier drew to their 
close. In Owen’s Archetype and Homologies of the Vertebrate Skele- 
ton the idea was not only revived but worked out for the first time 
inductively, and the theory rightly stated, as follows :—** The head 
is not a virtual equivalent of the trunk, but is only a portion, t.e., 
certain modified segments, of the whole body. The jaws are the 
‘hemal arches’ of the first two segments; they are not limbs of 
the head” (p. 176). 

Vaguely and strangely, however, as Oken had blended the idea 
with his æ priori conception of the nature of the head, the chance 
of appropriating it seems to have overcome the moral sense of 
Goethe,— unless indeed the poet deceived himself. Comparative 
osteology had early attracted Goethe’s attention. In 1786 ho 
published at Jena his essay Ueber den Zwischenkieferknochen des 
Menschen und der Thiere, showing that the intermaxillary bone 
existed in man as well as in brutes, But not a word in this essay 
gives the remotest hint of his having then possessed the idea of the 
vertebral analogies of the skull. In 1820, in his Morphologie, he 
first publiely stated that thirty years before the date of that publi- 
eation he had discovered the seeret relationship between the verte- 
bre and the bones of the head, and that he had always continued 
to meditate on this subject. The cirenmstances under which the 
poet, in 1820, narrates having become inspired with the original 
idea are suspiciously analogous to those described by Oken in 1807, 
as producing the same effect on his mind. A bleached skull is 
accidentally discovered in both instances : in Oken’s it was that of 
a deer in the Harz forest ; in Goethe’s it was that of a sheep picked 
up on the shores of the Lido, at Venice. 

It may be assumed that Oken, when a privat-docent at Gottingen 
in 1806, knew nothing of this unpublished idea or discovery of 
Goethe, and that Goethe first became aware that Oken had the idea 
of the vertebral relations of the skull when he listened to the intro- 
ductory discourse in which the young professor, invited by the 
poet to Jena, selected this very idea for its subject. It is incredible 
that Oken, had he adopted the idea from Goethe, or been aware of 
an anticipation by him, should have omitted to aeknowledge the 
source—should not rather have eagerly embraced so appropriate 
an opportunity of doiug graceful homage to the originality and 
genius of his patron. 

The anatomist having lectured for an hour plainly unconscious 
of any such anticipation, it seems hardly less ineredible that the 
poet should not have mentioned to the young lecturer his previous 
conception of the vertebro-cranial theory, and the singular coinci- 
dence of the accidental eireumstance which he subsequently alleged 
to have produced that diseovery. On the contrary, Goethe permits 
Oken to publish his famous lecture, with the same unconseions- 
ness of any antieipation as when he delivered it ; and Oken, in the 
same state of belief, transmits a copy to Goethe, who thereupon 
honours the professor with special marks of attention aud an invita- 
tion to his house. No hint of any claim of the host is given to 
the guest ; no word of reclamation in any shape appears for some 
years. In Goethe’s Tages- und Jahres- Hefte, he refers to two friends, 
Reimer and Voigt, as being cognizant in 1807 of his theory. Why 
did not one or other of these make known to Oken that he had 
been so anticipated? ‘‘I told my friends to keep quiet," writes 
Goethe in 1825! Spix, in the meanwhile, in 1815, contributes 
his share to the development of Oken's idea in his Cephalogenesis. 
Ulrich follows in 1816 with his Schildkrotenschddel ; next appears 
the contribution, in 1818, by Bojanus, to the vertebral theory of 
the skull, amplified in the Paragon to that anatomist's adinirable 
Anatome Testudinis Europwz (1821). And now for the first time, 
in 1818, Dojanus, visiting some friends at Weimar, there hears the 
rumour that his friend Oken had been antieipated by the great 
poet. He communicates it to Oken, who, like an honest man, at 
once published the statement made by Goethe’s friends in the Jsis 
of that year, offering no reflexion on the poet, but restricting him- 
self to a detailed and interesting account of the cirenmstances 
under which he himself had been led independently to make his 
discovery, when wandering in 1806 through the Harz. It was 
enough for him thus to vindicate his own claims ; he abstains from 
any comment reflecting on Goethe, and maintained the same blame- 
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less silence when Goethe ventured for the first time to claim for 
himself, in 1820, the merit of having entertained the same idea, or 
made the discovery, thirty years previously. 

The German naturalists held their annual meeting at Jena in 
1836, and there Kieser publicly bore testimony, from personal know- 
ledge, to the circumstances and dates of Oken's discovery. How- 
ever, in the edition of Hegel's works by Michelet, Berlin, 1842, 
there appeared the following paragraph :—'* The type-bone is the 
dorsal vertebra, provided inwards with a hole and outwards with 
processes, every bone being only a modification of it. "This idea 
originated with Goethe, who worked it out in a treatise written in 
1785, and published it in his Morphologie, 1820, p. 162. Oken, to 
whom the treatise was communicated, has pretended that the idea 
was his own property, and has reaped the honour of it.” This accusa- 
tion again called out Oken, who thoroughly refuted it in an able, 
circumstantial, and temperate statement, in part vii of the Jszs, 
1847. Goethe’s osteological essay of 1785, the only onc he printed 
in that century, is ona different subject. In the Morphologie of 
1820-24 Goethe distinctly declares that he had never published his 
ideas on the vertebral theory of the skull. He could not, therefore, 
have sent any such essay to Oken before the year 1807. Oken, in 
reference to his previous endurance of Goethe's pretensions, states 
that, ** being well aware that his fellow-labourers in natural science 
thoroughly appreciated the true state of the case, he confided in 

uiet silence in their judgment. Meckel, Spix, Ulrich, Bojanus, 

arus, Cuvier, Geoffroy St Hilaire, Albers, Straus-Durckheim, 
Owen, Kieser, and Lichtenstein had recorded their judgment in 
his favour and against Goethe. But upon the appearance of the 
new assault in Michelet's edition of Hegel he could no longer 
remain silent." 

Oken's bold axiom that heat is but a mode of motion of light, 
and the idea broached in his essay on generation (1805) that ‘‘all 
the parts of higher animals are made up of an aggregate of Infusoria 
or animated globular monads," are both of the same order as his 
proposition of the head being a repetition of the trunk, with its 
vertebra and limbs. Science would have profited no more from 
the one idea without the subsequent experimental discoveries of 
Oersted and Faraday, or from the other without the microscopical 
observations of Brown, Schleiden, and Schwann, than from the 
third notion without the inductive demonstration of the segmental 
constitution of the skull by Owen. It is questionable, indced, 
whether in either case the discoverers of the trne theories were 
excited to their labours, or in any way influenced, by the æ priori 
guesses of Oken ; more probable is it that the requisite researches 
and genuine deductions therefrom were the results of the correlated 
fitness of the stage of the science and the gifts of its true cultivators 
at such particular stage. 

Oken’s real claims to the support and gratitude of naturalists 
rest on his appreciation of the true relations of natural history to 
intellectual progress, of its superior teachings to the mere utilitarian 
applications of observed facts, of its intrinsic dignity as a science. 

The following is a list of Oken's principal works :—Grundriss der Natur- 
philosophie, der Theorie der Sinne, und der darauf gegründeten Classification der 
Thiere (1802); Die Zeugung (1805); Abriss der Biologie (1805); Beiträge zur 
vergleichenden Zoologie, Anatomie, und Physiologie (along with Kieser, 1806-7); 
Ueber die Bedeutung der Schüdelkuochen (1807); Ueber das Universum als Fortsetz- 
ang des Sinnensystems (1808); Erste Ideen zur Theorie des Lichts, der Finsterniss, 
der Farben, und der Wärme (1808); Grundzeichnung des natürlichen Systems der 
Erze(1809); Ueber den Werth der Naturgeschichte (1809); Lehrbuch der Notur- 
philosophie (1809-11, 2d ed. 1831, 3d ed. 1843; Eng. tr., Elements of Physio- 
philosophy, 1847); Lehrbuch der Naturgeschichte (1813, 1815, 1825) ; Handbuch der 
Naturgeschichte zum Gebrauch bei Vorlesungen (1816-20); Naturgeschichte für 
Schulen (1821); Esquisse d'un Systeme d'Anatomie, de Physiologie, et d' Histoire 
Naturelle (1812); Allgemeine Naturgeschichte (1833-42, 14 vols.) He also con- 
tributed a large number of papers to the Isis and other journals. (R. O.) 


OKHOTSK. See MARITIME PROVINCE, vol. xv. p. 548. 

OLAND, or OELAND, next to Gottland, the largest of the 
islands belonging to Sweden, stretches for 85 miles along 
the east coast of the southern extremity of that country, 
from which it is separated by the Calmar Sound, about 5 
miles broad at the narrowest point, and not more than 10 
fathoms deep in the central portion. Its greatest breadth 
does not exceed 8 or 9 miles, and its arca is estimated at 
510 square miles. Consisting for the most part of Silu- 
rian limestone, and thus forming a striking contrast to the 
mainland with its granite and gneiss, Oland is further re- 
markable on account of the peculiarities of its structure. 
Down the west side for a considerable distance runs a 
limestone ridge, rising usually in terraces, but at times in 
steep cliffs, to an extreme height of 200 feet; and along 
the east side there is a parallel ridge of sand (resting on 
limestone), never exceeding 90 feet. These ridges, known 
as the Western and Eastern Landtborgar, are connected to- 
wards the north and the south by belts of sand and heath ; 
and the hollow between them is occupied by a desolate and 
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almost barren tract: the southern portion or Allvar (form- 
ing fully half of the southern part of the island) presents 
a surface of bare red limestone scored by superficial cracks 
and unfathomed fissures, and calcined by the heat refracted 
from the surrounding heights; and the northern portion 
is covered at best with a copse of hazel bushes. Outside 
the ridges, however, Oland has quite a different aspect, — 
the hillsides being not unfrequently adorned with clumps 
of trees, and the narrow strip of alluvial coast-land with 
its cornfields and villages and church towers presenting an 
appearance of fruitfulness and prosperity. There are only 
a few small streams in the island; and only one lake, 
Hornsjó, about 3 miles long, deserves to be mentioned. 
Of the fir woods which once clothed a considerable area 
in the north the Bóda crown-park is the only remnant. 
Grain, sandstone, and alum are exported from the island,— 
the alum mines at South (Sódra) Mockleby being in fact 
the most extensive in Sweden, and furnishing 7000 tons 
per annum. The only town is Borgholm, on the west 
coast, with one of the finest castle-ruins in Sweden. The 
town was founded only in 1817, and has not more than 
800 or 900 inhabitants; but the castle, dating at least 
from the 13th century, was long one of the strongest 
fortresses and afterwards one of the most stately palaces 
in the country. The island, which bears the title of a 
countship, was joined in 1824 to the province of Calmar. 
Its inhabitants, formerly styled Oningar, and showing con- 
siderable diversity of origin in the matter of speech, local 
customs, and physical appearance, numbered 22,820 in 
1805, 37,270 in 1865, and 37,975 in 1874. 

From the raid of Ragnar Lodbrok’s sons in 775 Oland is frequently 
mentioned in Scandinavian history, and especially as a battle- 


| ground in the wars between Denmark and the northern kingdoms. 


In the Middle Ages it formed a separate legislative and administra- 
tive unity. See Linne, Olandska och Gothlandska Resa (1711); 
Marryat, One Year in Sweden (Lond., 1862) ; Andersson, Botaniska 
Resa genom Oland (1865). 


OLAUS MAGNUS or MAGNI (Magnus, t.e., Store, 
being the family name, and not a personal epithet) was born 
in 1490 and died at Rome in 1558. Like his elder brother, 
Johannes Magnus, he obtained several ecclesiastical prefer- 
ments (a canonry at Upsala and at Linkóping), and was 
employed on various diplomatie services; but on.the 
success of the Reformation in Sweden his attachment to 
the old church led him to accompany his brother into 
exile. Settling at Rome, he ultimately became his brother's 
successor in the titular archbishopric of Upsala. Olaus 
Magnus is best remembered as the author of 7/istoria de 
Gentibus Septentrionalibus (Rome, 1555), a work which long 
remained for the rest of Europe the chief authority on 
Swedish matters and is still a valuable repertory of much 
curious information in regard to Scandinavian customs and 
folk-lore. 


OLBERS, Heryricn WILHELM Marrutas (1758-1840), 
a distinguished astronomer, was born llth October 1758 
at Arbergen, a village near Bremen, where his father was 
minister. He studied medicine at Góttingen, 1777-80, 
attending at the same time Kaestner's mathematical course ; 
and in 1779, while watching by the sick-bed of a fellow- 
student, he devised a method of calculating cometary 
orbits which made an epoch in the treatment of the sub- 
ject, and is still extensively used (see Comet, vol. vi. p. 
182). The treatise containing this important invention 
was made publie by Baron von Zach under the title Ueber 
die leichteste und bequemste Methode die Bahn eines Cometen 
zw berechnen (Weimar, 1797). A table of eighty-seven 
calculated orbits was appended, enlarged by Encke in the 
second edition (1847) to 178, and by Galle in the third 
(1864) to 242. Olbers settled as a physician in Bremen 
towards the end of 1781, and practised actively for above 
forty years, finally retiring 1st January 1823. "The greater 
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part of each night (he never slept more than four hours) 
was meantime devoted to astronomy, the upper portion of 
his house being fitted up as an observatory. He paid 
special attention to comets, and that of 1815 (period 
seventy-four years) bears his name in commemoration of 
its detection by him. He also took a leading part in the 
discovery of the minor planets, re-identified Ceres on the 
anniversary of its discovery by Piazzi, lst January 1802, 
and detected Pallas on the 28th of March following. His 
bold hypothesis of their origin by the disruption of a 
primitive large planet (Monatliche Correspondenz, vol. vi. p. 
88), although now discarded, reeeived strong confirmation 
from the finding of Juno by Harding, 2d September 1804, 
and of Vesta by himself, 29th March 1807, in the precise 
regions of Cetus and Virgo where the nodes of such sup- 
posed planetary fragments should be situated. Olbers was 
deputed by his fellow-citizens to assist at the baptism of 
the king of Rome, 9th June 1811, and he was a member 
of the corps législatif in Paris 1812-13. After some years 
of suffering from asthma, he died 2d Mareh 1840, at the 
age of eighty-one. He was twice married, and one son 
survived him. 

Notices of his life and works will be fonnd in Biographische 
Skizzen verstorbener Bremischer Aerzte, by Dr G. Barkhusen (Bremen, 
1844); AUgemeinc geographisehe Ephemeriden, vol. iv. p. 283, 1799 ; 
Nouvelle Biographie Générale; Abstracts Phil. Trans., vol. iv. p. 268, 
1843 ; Astronomische Nachrichten, vol. xxii. p. 265, also appended 
to A. Erman’s Briefwechsel zwischen Olbers und Bessel (2 vols. 
Leipsic, 1852). A list of Olbers’s extremely interesting contribu- 
tions to scientific periodicals is given at p. xxxv. of the 3d ed. of 
his Leichteste Methode, and his unique collection of works relating 
to comets now forms part of the Pulkowa library. 

OLBIA, OLBIOPOLIS, or BORYSTHENIS, in the south of 

tussia, on the right bank of the Borysthenes, near its mouth, 

was a colony of Miletus, 655 s.c. It was the great station 
for the trade with the interior, and a wealthy city from a 
very early time. Inseriptions, published in the Corpus 
Inser. Grac.,. vol ii, especially the famous decree in 
honour of Protogenes, throw much light on its internal 
history in the few centuries before and after the Christian 
era, They show it as a Greek city, maintaining its inde- 
pendence with difficulty against the barbarians who con- 
tinually threatened it; but the Greek life and the Greek 
names gradually gave place to Scythian, the eity was 
finally merged in the surrounding tribes, and its civilization 
and importance disappeared. It is a commonplace among 
archeologists to speak of the trade-route which led across 
country to the northern sea from Olbia, and a find of 
archaic Greek coins in Prussia is appealed to as a proof ; 
bnt it has recently been proved that this find of coins was 
an imposture. Though it is probable that such trade- 
routes did exist at an early time, it is highly improbable 
that Greek traders used them. The natives brought down 
their goods to the Greek colonies, and the trade was there 
conducted, not by money, but rather by barter. The most 
interesting point.about the religion of Olbia is the eult 
of Achilles Pontarches, the Ruler of the Sea, a deity who 
was extensively worshipped along the northern coast of the 
Black Sea. He was evidently a god of the native races, 
in whom some analogy of name or character made the 
Greeks recognize their hero Achilles. Hence arose the 
legend, known already to Pindar, that Achilles lived on in 
the White Isle in the Black Sea, a god surrounded by the 
other heroes. Olbia was destroyed by the Geta about 
70-60 B.c., but revived, and was a flourishing city when 
Dio Chrysostom visited it about 100 A.D. 

OLDBURY, a township of Worcestershire, England, 
comprising the two parishes of Oldbury and Langley, is 
situated on the Birmingham Canal and on the London and 
North-Western and Great-Western Railways, 5 miles west 
of Birmingham and 3 east of Dudley. Coal, iron, and 
limestone abound in the neighbourhood, and the town 
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possesses chemical works, railway-carriage works, iron, 
edgetool, nail, and steel works, maltings, corn-mills, brick 
and tile kilns, and a manufactory of glass shades. There 
are no public buildings of importance. The population of 
the urban sanitary district (1678 acres) in 1871 was 16,410, 
and in 1881 it was 18,841. 

OLDCASTLE, Sir Jonx (d. 1417), who had married 
Johanna, heiress of the noble family of Cobham, and in her 
right sat in the House of Lords as Lord Cobham, was a 
nobleman who at once enjoyed the personal friendship of 
Henry IV. and was a professed follower of Wickliffe and an 
adherent of Lollardy. His reputation both as soldier and 
as statesman stood so high that he was seleeted by the 
king to command the English auxiliaries sent by Henry 
to assist the duke of Burgundy in 1411; and his known 
friendship for the poor preachers and his maintenance of 
the popular religious eause gained him the title of *the 
good Lord Cobham.” On the death of the earl of Salisbury 
in one of the revolts against the house of Lancaster, Old- 
castle became the recognized leader of the Lollards; his 
castle of Cowling became their headquarters ; he sheltered 
their preachers, and openly defied the prohibitions and pro- 
clamations of the bishops. He publicly professed his faith 
in the prineipal Lollard doctrines and refused to believe 
what the church taught on the eucharist, penance, the 
power of the keys, image-worship, and pilgrimages. The 
house of Laneaster had secured the throne by making 
promises to the people and to the nobles, and had won 
the support of the church by promising to put down heresy. 
This had set the Lollards in opposition to the new dynasty, 
and their discontent was increased by the ecclesiastical 
measures of the king. See LorraRDs. In consequence 
Lollardy remained a constant source of danger during the 
reign of Henry IV., giving strength to more than one re- 
bellion, and Henry V., on his aceession in 1413, determined 
to extirpate the heresy. While Henry IV. lived Oldcastle 
was protected, but in the year of the king’s death he 
was accused in convoeation of heresy and of harbouring 
the poor preachers. Henry V. did all in his power to 
protect him, laboured to make him give up his opinions, 
but, finding him inflexible, forbade him to appear at court, 
and permitted the bishops to proceed against him. A 
citation was served on him. He refused to receive it. It 
was accordingly posted on the doors of Roehester Castle. 
He refused to obey it, was excommunicated, seized, and 
examined, when he boldly confessed his opinions, and was 
imprisoned in the Tower, forty days being given him to 
recant. He made his escape, and his freedom was the 
signal for a Lollard revolt. The preachers and their 
followers met in St Giles’s fields, and only the vigilance 
of the king prevented a rising. The enactments against 
Lollardy became even more severe than formerly. Magis- 
trates were direeted to seize suspected hereties and to hand 
them over to the bishops for trial; and a eonviction was 
punished by death and forfeiture of goods. Oldcastle for 
some years eluded the vigilance of his enemies, but in 1417 
he was seized while in hiding in Wales, taken to London, 
and burned. His execution was peculiarly barbarous. He 
was suspended from a gallows by an iron chain, a fire was 
kindled beneath him, and he was slowly burned to death. 

In Mr Wright's collection of political songs there are one or two 
ballads on Sir John Oldeastle, alluding in no very complimentary 
terms to his Lollardism. Henry’s victories had raised the war-spirit 
of the English people, and it was thought disgraceful that à knight 
and a gentleman who in his earlier days had gained the reputation 
of being a skilful soldier should be associated with people many of 
whom professed to believe that all wars were sinful. This popular 
contempt has perhaps led to the idea ably advocated by Mr Gairdner 
that Shakespeare’s character of Sir John Falstaff was meant to 
represent Sir John Oldcastle. 


Compare Lechler's Johann Wiclif, vol. ii. ch. iii.; Gairdner and Spedding, 
Studies in English History, ch. iii. y 
XVII. — 95 
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OLD CATHOLICS, the self-assumed name of a new 
party in religious Christendom, which, like the Reformers 
of the 16th century, has for its avowed aim the restoration 
of the ancient standard of Christian belief and practice ; 
but, while the Reformers took for their model the supposed 
doctrines and institutions of the apostolic age, the Old 
Catholics have agreed to accept the decrces of the first 
seven general councils (down to the second of Nicæa, 787 
A.D.) as authoritative and binding on the church at large. 
Like the Reformation, Old Catholicism may be said to 
have had its representatives within the Roman Church 
long before its formal organization; but the immediate 
occasion of the movement arose out of the assembling of 
the cecumenical council at Rome in 1869 by Pope Pius 
IX. That pontiff had previously given indications of a 
tendency towards a reactionary policy which contrasted 
strongly with the liberal measures which characterized 
his earlier career. Of such indications the dogma of the 
Immaculate Conception (8th December 1854) and the 
“Syllabus” of 1864 were the most notable instances. 
The “Syllabus” was a formal repudiation of the chief 
doctrines and theories which during the preceding twenty 
years had been put forward by writers of various schools 
of thought, but representing opinions unfavourable to the 
teachings of Catholicism or the claims of the Papacy; and 
speculations which called in question the existence of a 
Divine Being were condemned in the same category with 
views inimical to the temporal power of the Roman curia. 
It was for the purpose of giving more emphatic recognition 
and sanction to the tenets of the “Syllabus” that the cecu- 
menical council of 1869 was professedly convened, and 
the announcement that such a solemn expression of the 
convictions of the church at large was thus to be invited 
was hailed by the organs of the Catholic press through- 
out Europe with unqualified approval. Not until the 
council was on the eve of assembling did it become vaguely 
rumoured that among the doctrines which would be brought 
forward for its acceptance and ratification was that of the 
Papal Infallibility. The mere report was, however, looked 
upon as a matter of such grave import that Prince Hohen- 
lohe, the chief minister of Bavaria, was induced to use the 
most strenuous exertions to prevail upon the Catholic 
powers to combine to prevent the promulgation of such a 
dogma, but without success. j 

The council which assembled at Rome (8th December 
1869) was more deserving of the name of “ œcumenical ” 
than any which had ever before obeyed the behest of em- 
peror or pope, being attended by delegates from nearly all 
parts of the world. It included 49 cardinals, 9 patriarchs 
of the Eastern communion, 4 primates, 121 archbishops, 
419 bishops, and 52 abbots and other monastic dignitaries. 
The total number on the day of opening was 719, increased 
by the 15th of January to 744. As a representative body 
it was, however, very unequally composed, the numerous 
holders of Italian bishopries (many of which are of but small 
extent) constituting a large majority of the entire number. 
A proposal to rectify this practical inequality by dividing 
the whole council into eight or six sections represent- 
ing national elements was summarily rejected. On the 
other hand, the superiority of the minority in learning 
and reputation was obvious. It included such names 
as Schwarzenberg, Mathieu, Darboy, Rauscher, Simor, 
Ginoulhiac, MacHale, Dupanloup, Ketteler, Strossmayer, 
Clifford, Kenrick, Maret, and Hefele ; while in the long 
list of those who eventually recorded their placets in favour 
of the new decree scarcely a name of real eminence appears. 
Dr Déllinger, the foremost scholar of Catholic Germany, 
was not among the "fathers" of the council, but his 
disapproval of the new dogma was notorious, as also was 
that of the Comte de Montalembert in France. After 
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protracted sittings, extending over seven months, and 
characterized mainly by a series of discreditable man- 
œuvres designed to break the firm phalanx of the minority, 
who could only record their protests and utter eloquent 
remonstrances, the Constitutio (as it was termed) was 
finally laid before the council, and carried with eighty-eight 
dissentients, while ninety-one abstained altogether from 
recording any vote, The supremacy of the Roman pontiff 
over even an œcumenical council was thus declared in 
terms more explicit and emphatic than had ever before 
been employed (Friedrich, Documenta, ii. 316), while the 
new dogma was enunciated in the following terms :— 

** We teach and define . . . that the Roman pontiff, when he 
speaks ex cathedra, that is, when in discharge of his office of Pastor 
and Doctor of al Christiaus he defines, in virtue of his supreme 
apostolic authority, a doctrine of faith or morals to be held by the 
Universal Church, is endowed with the divine assistance promised 
to him in Blessed Peter, with that infallibility with which our 
divine Redeemer willed that the church should be furnished in 
defining doctrine of faith or morals, and, therefore, that such 


definitions of the Roman pontiff are irreformable of themselves and 
not in virtue of the consent of the church." 


When the above dogma was promulgated in its entirety 
(18th July 1870) in the presence of 535 fathers, only 
two dissentient votes were recorded. The rest of the 
minority had decided on quitting Rome before the final 
event, a resolution confirmed by the oppressive heat of the 
weather and the threatening aspect of the political horizon. 
It has since been asserted on good authority that the action 
of the Papal party was largely influenced by the empress 
of France and her advisers ; and it cannot be doubted that 
at Rome, not less than in Paris, it was ardently hoped that 
this bold proclamation of Ultramontanist doctrine would 
have been followed by the triumph of the French arms 
over those of Prussia. 

The conduct of the different members of the opposition 
on their return to the isolation of their respective dioceses 
can only be described as a series of pitiable tergiversations. 
The ‘‘sacrificio dell’ intelletto,” as it was termed, was 
the plausible maxim adopted by one and all. Seventeen 
of the German bishops almost immediately receded from 
the position they had taken up at Rome and gave in their 
assent to the dogma, publishing at the same time a pastoral 
letter in which they sought to justify their change of 
sentiment on the ground of expediency in relation to the 
interests of the church (Michelis, Der neue Fuldaer Hirten- 
brief, 1870). Their example was followed by all the other 
bishops of Germany as well as by those of Bavaria. Dar- 
boy and Dupanloup in France adopted a like course and 
took with them the entire body of the Gallican clergy. 
Each bishop demanded in turn the same submission from 
the clergy of his diocese, the alternative being suspension 
from pastoral functions, to be followed by deprivation of 
office. It may be urged as some extenuation of this 
general abandonment of a great principle, that those who 
had refused to subscribe to the dogma received but lan- 
guid support, and in some cases direct discouragement, 
from their respective Governments. The submission of the 
illustrious Hefele was generally attributed to the influence 
exerted by the court of Würtemberg. 

The universities, being less directly under the control 
of the church, were prepared to show a bolder front. Dr 
von Schulte, professor at Prague, was one of the first to 
publish a formal protest. A meeting of Catholic professors 
and distinguished scholars convened at Nuremberg (August 
1870) recorded a like dissent, and resolved on the adoption 
of measures for bringing about the assembling of a really 
free council north of the Alps. The * Appel aux Evêques 
Catholiques" of M. Hyacinthe Loyson (better known as 
* Father Hyacinthe "), after referring to the overthrow of 
“the two despotisms," “the empire of the Napoleons and 
the temporal power of the popes," appealed to the Catholic 
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bishops throughout the world to put an end to the schism 
by declaring whether the recent decrees were or were not 
binding on the faith of the church. This appeal, on its 
appearance in La Libertà early in 1871, was suppressed by 
the order of the king of Italy. On the 28th of March Dr 
Dollinger, in a letter of some length, set forth the reasons 
which compelled him also to withhold his submission alike 
as “a Christian, a theologian, an historical student, and 
a citizen.” The publication of this letter was shortly 
followed by a séntence of excommunication pronounced 
against Dr Dóllinger and Professor Friedrich, and read 
to the different congregations from the pulpits of Munich. 
The professors of the university, on the other hand, had 
shortly before evinced their resolution of affording Dr 
Déllinger all the moral support in their power by an ad- 
dress (3d April 1871) in which they denounced the Vatican 
decrees with unsparing severity, declaring that, at the very 
time when the German people had “won for themselves 
the post of honour on the battlefield among the nations of 
the earth," the German bishops had stooped to the dishon- 
ouring task of “forcing consciences in the service of an 
unchristian tyranny, of reducing many pious and upright 
men to distress and want, and of persecuting those who 
had but stood steadfast in their allegiance to the ancient 
faith” (Friedberg, A &tenstücke z, ersten Vaticanischen Concil, 
p.187). An address to the king, drawn up a few days later, 
received the signatures of 12,000 Catholics. The refusal 
of the rites of the church to one of the signataries, Dr 
Zenger, when on his deathbed, elicited strong expressions 
of disapproval; and when, shortly after, it became neces- 
sary to fill up by election six vacancies in the council of 
the university, the feeling of the electors was indicated by 
the return of candidates who were all distinguished by 
their avowed dissent from the new decrees. In the follow- 
ing September the demand for another and a free council 
was responded to by the assembling of such a congress at 
Munich. It was composed of nearly 500 delegates, con- 
vened from almost all parts of the world ; but the Teutonic 
element was now as manifestly predominant as the Latin 
clement had been at Rome. The proceedings were pre- 
sided over by Professor von Schulte, and lasted three days. 
Among those who took a prominent part in the delibera- 
tions were Landammann Keller, Windscheid, Dóllinger, 


Reinkens, Maassen (professor of the canon law at Vienna), 


Friedrich, and Huber. The arrangements finally agreed 
upon were mainly provisional; but one of the resolutions 
plainly declared that it was desirable if possible to effect a 
reunion with the Oriental Greek and Russian Churches, 
and also to arrive at an “understanding” with the Pro- 
testant and Episcopal communions. 

In the following year lectures were delivered at Munich 
by various supporters of the new movement, and the 
learning and oratorical powers of Reinkens were displayed 
with marked effect. In France the adhesion of the abbé 
Michaud to the cause attracted considerable interest, not 
only from his reputation as a preacher, but also from the 
notable step in advance made by his declaration that, inas- 
much as the adoption of the stand-point of the Tridentine 
canons would render reunion with the Lutheran and the 
Reformed Churches impossible, the wisest course would 
be to insist on nothing more with respect to doctrinal 
belief than was embodied in the canons of the first seven 
cecumenical councils. The approximation which took place 
in the same year between the Old Catholics, as they now 
began to be termed, and the historical little Church of 
Utrecht must not be left unnoticed. Dr Déllinger, in 
delivering his inaugural address as rector of the university 
of Munich, expressed his conviction that theology had 
received a fresh impulse and that the religious history of 
Europe was entering upon a new phase. 
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Other circumstances contributed toinvest Old Catholicism 
with additional importance in the eyes of mere observers, 
It was evident that the relations between the Roman curia 
and the Prussian Government were becoming extremely 
strained. In February 1872 appeared the first measures 
of the Falk ministry, having for their object the control 
of the influence of the clergy in the schools; and when 
Cardinal Hohenlohe presented himself at Rome in the 
following May the world was startled at the refusal of 
Pius IX. to receive the accredited minister of the Prussian 
court. In the same year two humble parish priests, 
Renftle of Mering in Bavaria and Tangermann of Unkel 
in the Rhineland, set an example of independence by 
refusing to accept the decrees. The former, driven from 
his parish church, was followed by the majority of his 
congregation, who, in spite of every discouragement, con- 
tinued faithful to him ; and for years after, as successive 
members were removed by death, the crosses over their 
graves recorded that they had died “true to their ancient 
belief." Tangermann, the poet, expelled in like manner 
from his parish by the archbishop of Cologne, before long 
found himself the minister of a much larger congregation 
in the episcopal city itself. "These examples exercised no 
little influence, and congregations of Old Catholics were 
shortly after formed at numerous towns and villages in 
Bavaria, Baden, Prussia, German Switzerland, and even in 
Austria. At Warnsdorf in Bohemia à congregation was 
collected which still represents one of the most important 
centres of the movement. In September the second con- 
gress was held at Cologne. It was attended by some 500 
delegates or visitors from all parts of Europe, and the 
English Church was represented by the bishops of Ely and 
Lincoln and other distinguished members. The general 
scope of the proceedings was the formation of a more 
definite organization ; and the question of reunion with 
other churches was again a prominent topic of discussion. 
Among those present was the late Dean Stanley, and the 
striking accounts which he forwarded to The Times of the 
whole congress did much to awaken in England a more 
widely-extended interest in the movement. : 

In the month of May in the following year (1873) the 
celebrated Falk laws were enacted, whereby the articles 15 
and 18 of the Prussian constitution were modified, so as 
to legalize a systematic state supervision over the educa- 
tion of the clergy of all denominations, and also over the 
appointment and dismissal of all ministers of religion. 
The measure, which at the time was interpreted as what 
Prince Bismarck afterwards openly declared it to have been, 
viz, a direct response to the Vatican decrees, inspired the 
Old Catholies with a not unreasonable expectation that 
the moral support of the Government would henceforth 
be enlisted on their side. On the llth of August Dr 
Reinkens, having been duly elected bishop of the new 
community, received his consecration at Rotterdam, as 
* missionary-bishop of Germany,” at the hands of Bishop 
Heykamp of Deventer. The archbishop of Utrecht, on 
whom it would otherwise have devolved to perform the 
ceremony, had died somewhat suddenly a few days before, 
and the Ultramontanists did not scruple to interpret the 
event as a sign of the divine displeasure. In the mean- 
time the extension of the movement in Switzerland had 
been proceeding rapidly, and it was resolved that Constance 
should be elected as the centre for the third congress. The 
proceedings occupied three days (12th to 14th September), 
and were of an animated and interesting character,—the 
intelligence that the Prussian Government had resolved on 
recognizing the election of Bishop Reinkens eontributing 
not a little to inspirit those who were present. English 
and American theologians, of widely different schools, 
listened to the discussions with sympathizing apprecia- 


756 


tion, and even bore a part. The subjects which chiefly 
occupied the consideration of the assembly were the insti- 
tution of a synod as the legislative and executive organ of 
the church, and schemes of reunion with the Greek, the 
African, and the Protestant communions. The unanimity 
which prevailed was remarkable, and not less so were the 
indications that the breach between the Papacy and Old 
Catholicism had become decisive and final. On the 20th 
of September the election of Bishop Reinkens was formally 
recognized by the German Government, and on the 7th of 
October he took the oath of allegiance to the king. 

The following year (1874) was marked by the assembling 
of both a synod and a conference at Bonn, and of a congress 
at Freiburg in the Breisgau. The acts of the synod were 
mainly directed to modifications of the Roman discipline 
and the removal of prevalent abuses. At the congress 
Bishop Reinkens spoke in hopeful terms of the results of 
his observations during a recent missionary tour through- 
out Germany. The conference, held on the 14th, 15th, and 
16th of September, had for its special object the discussion 
of the early confessions as a basis of agreement, though 
not necessarily of fusion, between the different communions 
above-named, The meetings, presided over by Dr Dóllinger 
with an ability and tact which excited general admiration, 
successively took into consideration the Filioque, the sacra- 
ments, the canon of Scripture, the episcopal succession in 
the English Church, the confessional, indulgeuces, prayers 
for the dead, and the eucharist. Some divergence of views 
inevitably disclosed itself in the course of the discussions, 
but the same conciliatory tone and feeling marked the 
close as well as the commencement of the proceedings, 
and by both the English and the Continental religions 
press the final results were hailed as eminently auspicious. 
As the direct results of these deliberations it has since 
been decided to abolish compulsory confession and fasting, 
to employ the vernacular in public worship, to recognize 
the marriage of priests as lawful, and to allow them to 
administer in their churches the communion in both kinds 
to members of the Anglican persuasion. 

Since 1874 Old Catholicism has found new adherents in 
other lands,—in Austria, in Italy, and in Mexico; but the 
controversial spirit which in past history has either broken 
up such organizations or largely impaired their efficiency 
has also marred the success of this interesting movement. 
In Switzerland, where important conferences were success- 
ively convened (at Solothurn in 1871, at Olten in 1872, 
1873, and 1874), the unanimity of the “Christian Catholics,” 
as they preferred to call themselves, seemed at one time in 
danger of being shipwrecked on the question of episco- 
pacy. It was not until 18th September 1876 that the 
conflict of opinions was so far composed as to allow of the 
consecration of Bishop Herzog by Bishop Reinkens. The 
reforms introduced by M. Hyacinthe Loyson in his church 
at Geneva have received only a partial assent from the 
general body. Among the more practical results of his 
example is to be reckoned, however, the fact that in French 
Switzerland nearly all the clergy, in German Switzerland 
about one half, are now married men. But the congrega- 
tions, which in 1876 had reached the number of fifty-five, 
have dwindled to thirty-five. The number of children in 
the different schools is stated to be somewhat under 4000 
(Nippold, Handbuch der neuesten. Kirchengeschichte, ii. 466- 
418). 

In Germany, since the year 1878, the position of the 
Old Catholies has been one of considerable difficulty. 
While their representatives have scrupulously abstained 
from any course of action which could tend.to embarrass 
the Government in its political contests, the most influential 
organs of that Government have systematically decried the 
movement and have undisguisedly aimed at its complete 
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extinction. This change of policy is mainly due to the 
altered relations with the papal court. The present pontiff, 
skilfully ignoring the original and genuine causes in which 
Old Catholicism took its rise, has sought to represent its 
leaders as actuated by revolutionary designs and aiming 
at the subversion of existing institutions, while the Papacy 
itself has been described as the chief bulwark against 
social democracy and nihilistic tendencies. The Prussian 
Government has responded by a series of concessions to 
the Roman Catholic clergy, while the favour once shown 
to the seceding party is at an end. Bishop Reinkens 
himself, though he still receives a salary from the state, 
no longer draws it under the head of expenditure for 
Catholic worship. In Bavaria Professor Friedrich has 
been constrained to transfer his services from the theolo- 
gical to the philosophical faculty at Munich, and the little 
Old Catholic congregation has been deprived of its church. 
Huber’s valuable literary powers have been lost to the 
cause by his premature decease. In France the place of 
M. Michaud, who has been appointed professor in the 
university of Bern, is in some measure filled by the return 
of Father Hyacinthe from Geneva. Under such conditions 
the continued progress of the party and even its existence 
are obviously seriously imperilled. But, even if, like the 
Albigenses, the Lollards, and other similar movements to 
which the assumptions of the Papacy have at different times 
given rise, Old Catholicism should be destined to extinction, 
it will not the less have left on permanent record an ex- 
ample of loyalty to conscientious convictions the influence 
of which will long survive. 

Authorities.—The literature of the subject is now voluminous, 
but the following are among the best sources of information. (a) 
As regards the proceedings at the Vatican Council and the more 
immediate results of the decrees: Friedberg (Dr Emil), Sammlung 
der Aktenstücke zwm ersten Vaticanischen Concil mit einem Grundrisse 
der Geschichte desselben, 1872 ; Friedrich (Dr J.), Tagebuch während 
des Vaticanischen Concils geführt, 2d ed., 1873; Id., Le Concile du 
Vatican, Brussels, 1871; Id., Gesch. des Vatikanischen Konzils, 
vol.i,1877; Frommann (Theodor), Gesch. u, Kritik d. Vaticanischen 
Coneils von 1869 und 1870, Gotha, 1872; Janus, Der Papst und 
das Concil, 1869 (a reprint of articles in the Augsburg Allgem. 
Zeitung); An Inside View of the Vatican Council (Archbishop 
Kenrick’s Speech, edited by L. W. Bacon), New York; Catholic 
Reform, by Father Hyacinthe, with preface by Dean Stanley, 1874 ; 
Quirinus, Römische Briefe vom Concil, 1870, of which an English 
translation has also appeared ; Von Schulte (Dr J. F.), Concilien, 
Pépste, und Bischöfe, 1871. (b) The proceedings of the successive 
congresses will be best studied in the Stenographischer Berichte, 
published at Munich, Cologne, Constance, &e. ; those of the con- 
gress of Constance were summarized in an English form, with other 
elucidatory matter, by Professor John Mayor. (c) For the questions 
involved in the consecration of Bishop Reinkens: Rechtsqutachten 
über die Frage der Anerkennung des altkatholischen Bischofe Dr 
Jinkens in Bayern, Munich, 1874; Friedberg (Dr Emil) Der 
Staat und d. Bischofswahlen in Deutschland, Leipsie, 1874 ; Von 
Sybel (F.), Das altkatholische Bisthum und das Vermögen d. rémisch- 
katholischen Kirchengesellsehaften in Preussen, Bonn, 1874. (d) 
Reinkens's own speeches and pastorals, some of which have been 
translated into English, give his personal views and experiences ; 
the Life of Huber has been written and published by Eberhard 
Stirngiebl; and the persecutions to which the Old Catholic clergy 
have béen exposed have been set forth in a pamphlet by Professor 
John Mayor, Facts and Documents, London, 1875. (e) An out- 
line of the whole movement- from its first commencement to the 
year 1875 will be found in The New Reformation, by “ Theodorus” 
(J. Bass Mullinger); and an excellent résumé of the main facts 
in the history of the movement in each European country, as 
eonnected with other developments of liberal thought, and with 
politieal history, is given in the second volume of Dr F. Nippold's 
Handbuch der neuesten Kirchengeschichte, vol. ii., 1883. (f) The 
recognized organ of the movement, the Deutscher Merkur (formerly 
the Rheinischer Merkur), is still published weekly by P. Neusser 
of Bonn. (J. B. M.) 


OLDENBURG, a grand-duchy of Germany, with an area 
of 2480 square miles, consists of three widely separated 
portions of territory,—(1) the duchy of Oldenburg, (2) the 
principality of Lübeck, and (3) the principality of Birken- 
feld. It ranks tenth among the states of the German 
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empire and has one vote in the federal council and three - 


members in the reichstag. 

I. The duchy of Oldenburg, comprising fully four-fifths 
of the entire area and population, lies between 52° 29’ and 
53° 44' N. lat. and 7° 37’ and 8° 40’ E. long., and is bounded 
on the N. by the German Occan and on the other three 
sides by Hanover, with the exception of a small strip on 
the east, where it is conterminous with the territory of the 
free city of Bremen. It forms part of the north-western 
German plain defined by the Weser and the Ems, and, exeept 
on the south, where the Dammergebirge attain a height 
of 300 feet, it is almost entirely flat, with a slight inclina- 
tion towards the sea. In respect of its soil it is divided 
broadly into two parts,—the higher and inland-lying 
* Geest,” consisting of sandy plains intermixed with ex- 
tensive heaths and moors, and the “marsh lands” along 
the eoast, consisting of rich but somewhat swampy alluvial 
soil. The latter, which compose about one-fifth of the 
duchy, are protected against the inroads of the sea by 
dykes as in Holland; and beyond these are the so-called 
“watten,” generally covered at high tide, but at many 
points being gradually reclaimed. The climate is temperate 
and humid; the mean temperature of the coldest month 
at the town of Oldenburg is 26° Fahr., of the warmest 66°. 
Storms are numerous and somewhat violent, owing to the 
almost entire absenee of trees; and fogs and ague are pre- 
valent in the marsh lands. The chief rivers are the Hunte, 
flowing into the Weser, and the Hase and Leda draining 
into the Ems. The Weser itself forms the eastern boundary 
for 42 miles, and internal navigation is greatly facilitated 
by a new canal, passing through the heart of the duchy 
and connecting the Hunte and the Ems. On the north 
there are several small coast streams conducted through 
the dykes by sluices, the only one of importance being the 
Jade, which empties itself into the Jadebusen, a deep gulf 
affording admirable accommodation for shipping. The 
duchy also contains numerous small lakes, the chief of 
which is the Dümmer See in the south-east corner, measur- 
ing 4 miles in length by 21 in width. About 30 per cent. 
of the area of the duchy is under cultivation and 17 per 
cent, under pasture and meadows, while the rest consists 
mainly of moor and heath. The forests occupy a very 
small proportion of the whole, but there are some very fine 
old oaks. In the Geest the principal erops are rye, oats, 
potatoes, and buckwheat, for which the heath is sometimes 
prepared by burning. Large tracts of moorland are, how- 
ever, useful only as producing an abundant;supply of turf 
and peat for fuel, or as affording a scanty subsistence to 
the flocks of small eoarse-woolled Oldenburg sheep. The 
rich soil of the marsh lands produces good crops of wheat, 
oats, rye, hemp, and rape, but is especially adapted for 
grazing. The fat cattle and horses raised on it are highly 
esteemed throughout Germany, and the former are exported 
in large numbers to England.  Bee-keeping is also much 
in vogue on the moors. The live stock of Oldenburg forms 
a great part of its wealth, and the ratio of eattle, sheep, 
and horses to the population is one of the highest among 
the German states. There are few large estates, and the 
ground is mostly in the hands of small farmers, who enjoy 
the right of fishing and shooting on their holdings. Game, 
however, is scarce; but the fishing is fairly productive. The 
mineral wealth of Oldenburg is very small, and there are 
no mineral springs. 

The industries are comparatively insignificant, though 
recently somewhat stimulated by the extension of the 
railway system and other causes. Woollen and cotton 
fabrics, stockings, jute, and cigars are made at Varel, 
Delmenhorst, and Lohne; cork-cutting is extensively 
praetised in some districts, and there are a few iron- 
foundries. Trade is relatively of more importance, chiefly 
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owing to the proximity of Bremen. The agricultural pro- 
duce of the duchy is exported to Scandinavia, Russia, 
England, and the United States, in return for colonial 
goods and manufactures. Varel, Brake, and Elsficth are 
the chief commercial harbours. In 1881 the ports of the 
duchy owned a merchant fleet of 345 vessels of 70,000 
tons, and they are entered and cleared annually by from 
2000 to 2500 vessels with an aggregate burden of 125,000 
tons. Shipbuilding and boat-building are carried on at 
the above-named seaports and on the tributaries of the Ems. 
Before 1866 Oldenburg was destitute of railways, but it is 
now traversed by various lines. The high-roads are good ; 
in the north some of them are laid with “klinkers” like 
those in Holland. 

II. The principality of Lübeck, formed of the old bishopric 
of that name, has an area of 209 square miles, and shares 
im the general physical characteristics of East Holstein, 
within whieh it lies. On the north-east it extends to the 
Baltic Sea, and on the south-west it is bounded by the 
Trave. The chief rivers are the Schwartau, a tributary 
of the Trave, and the Schwentine, flowing northwards to 
the Gulf of Kiel. The scenery of Lübeck is often pictur- 
esque, especially in the vicinity of the Plóner See and the 
Eutiner See, the most important of the small lakes with 
which it is dotted. Agriculture is practised here even 
more extensively than in the duchy of Oldenburg, about 
75 per cent. of the area being cultivated. The population 
in 1880 was 34,973. 

IIL The principality of Birkenfeld, 194 square miles 
in extent, lies in the midst of the Prussian province of the 
Rhine, about 30 miles to the west of the Rhine at Worms 
and 150 miles to the south of the duchy of Oldenburg. 
It is a hilly distriet, intersected by the spurs of the Hoch- 
wald, which attain a height of over 2000 feet ; the valleys, 
however, are fertile and produce wine and grain in con- 
siderable abundance. About two-fifths of the surface are 
covered with forests. Iron-founding, eotton-spinning, and 
other manufactures are carried on; but the characteristic 
industry (having its seat in Oberstein) is the polishing of 
agates, of which great numbers are found within the prin- 
cipality (compare Onyx), Birkenfeld is traversed from 
end to end, a distance of about 25 miles, by the Nahe, 
which rises close to its northern frontier. The population 
in 1880 was 38,685. 


The total population of the grand-duchy of Oldenburg in 1880 
was 337,478, showing an increase of 1°10 per cent. per annum since 
the census of 1875, and an average of 136 persons to the square 
mile, The bulk of the inhabitants are of the Saxon stock, but to 
the north and west there are numerous descendants of the ancient 
Frisians. The differences between the two races are still to some 
extent perceptible, but Low German (‘‘ Platt-deutsch ") is univer- 
sally spoken, except in one limited district, where a Frisian dialect 
has maintained itself. In general characteristics the Oldenburg 

easants resemble the Dutch, and the absence of large landowners 
itis contributed to make them sturdy and independent. Oldenburg 
has the credit of showing almost the lowest average of illegitimate 
births among the Germau states, amounting in 1881 to only 5 per 
cent. This is iu significant contrast to the high rate (15 per cent.) 
among the semi-fendatory peasants of MECKLENBURG (q.v. ). The 
population of Oldenburg is somewhat unequally ‘listributed, some 
parts of the marsh lands eontainiu ; over 800 persons to the square 
mile, while in the Geest the number occasionally sinks as low as 
40, Nearly 80 per cent. of the inhabitants are returned as belong- 
ing to the “rural” population. The only town with more than 
10,000 inhabitants is Oldenburg, the capital of the inris d 
The war-harbour of Wilhelmshaven, with 12,000 inhabitants, on 
the shore of the Jadebusen, was built by Prussia on a piece of 
land bought from Oldenburg. The chief towns of Birkenfeld and 
Lübeck are Birkenfeld and Eutin, with 2539 and 4574 inhabitants 
respectively. Oberstein in Birkenfeld has 4803; in the 12th 
century it was a lordship holding directly of the empire. | | 

Oldenburg is a Protestant country, and the grand-duke is required 
to bea member of the Lutheran Church. Roman Catholicism, how- 
ever, preponderates in the south-western provinces, which formerly 
belonged to the bishopric of Münster. Oldenburg Roman Catholies 
are under the sway of the bishop of Miinster, who is represented 
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by an official at Vechta; and the Catholics of Birkenfeld belong to 
the diocese of Treves. At the census of 1880 there were in the 
grand-duchy 260,416 Protestants, 74,254 Roman Catholics, and 
1654 Jews. The educational system of Oldenburg is on a similar 
footing to that of north Germany in general, though the scattered 
position of the farmhouses interferes to some extent with school 
attendance. The proportion of Oldenburg recruits in 1882 unable 
to read or write was only 0:27 per cent., which compares favour- 
ably with the average of 1°54 for the whole empire. There is no 
university in Oldenburg territory, but an ample supply of primary, 
secondary, and special schools. 

The constitution of Oldenburg, based upon a decrec of 1819, 
revised in 1852, is one of the most liberal in Germany. It provides 
for a single representative chamber, elected indirectly by universal 
suffrage and exercising concurrent rights of legislation aud taxation 
with the grand-duke. The chamber, which consists of thirty-four 
members (twenty-six for Oldenburg and four for each of the princi- 
palitics), meets at regular intervais of three years. The executive 
consists of three ministers, who are aided by a committee of the 
landtag, when that body is not in session. The local affairs of 
Birkenfeld and Lübeck are entrusted to provincial councils. All 
citizens are alike in the eye of the law. and all exemptions and 
privileges have been abolished. The municipal communities enjoy 
an unusual amount of independence. 

The finances of each constituent state of the grand-duchy are 
managed separately, and there is also a fourth budget concerned 
with the joint administration. The last generally shows a sum of 
about £50,000 on each side, the expenditure including a matricular 
contribution of £33,500 to the imperial treasury. In the budget 
of 1882 the revenues of the duchy of Oldenburg, the principality 
of Lübeck, and the principality of Birkenfeld were estimated at 
£289,965, £40,419, and £43 861, while the estimated expenditure 
was in cach case somewhat less. The duchy of Oldenburg has a 
debt of nearly £2,000,000 and Liibeck one of £2000, while Birken- 
feld and the grand-duchy as a whole are free of debt. An annual 
allowance of about £13,000 is made to the grand-duke, and he is 
believed to derive as much more from his private estates. The 
troops of Oldenburg furnish the German army with a regiment of 
infantry, a regiment of cavalry, and two batteries of artülery. 

History.—The earliest recorded inhabitants of this district were 
the Germanie Chauci, who were afterwards merged in the Frisians. 
Old chroniclers delight in tracing the genealogy of the ccunts of 
Oldenburg up to Wittekind, the stubborn opponent of Charlemagne ; 
but their first historical representative is Elimar I., who flourished 
atthe closeof the 11th century. His descendants appear as vassals 
of the powerful Saxon dukes, but attained the rank of independent 
princes of the empire on the dissoiution of the Saxon power by 
Frederick Barbarossa (c. 1180). The countship of Delmenhorst at 
this time formed part of the Oldenburg dominions, but was after- 
wards frequently separated from them, and was not lastingly united 
under the same ruler till the beginning of the 17th century. The 
northern and western parts of the present duchy of Oldenburg were 
in the hands of more or less independent Frisian princes, who had 
generally remained pagans; and Oldenburg history for the next 
two centuries is largely concerned with feuds with these small 
potentates, and gradual extension of territory at their expense. 
Bremen and Münster were also frequently at war with the counts 
of Oldenburg. In 1418 Count Christian VIII. was elected king 
of Denmark, and, a little later, duke of Holstein and Schleswig, 
the latter event pregnant with important consequences for future 
history. Oldenburg was made over to his brother Gerhard, an 
ambitious prince, whose turbulent disposition resulted in an abdica- 
tion in favour of his sons, forced on him by a leagne of Hamburg, 
Lübeck, and Bremen. Protestantism was introduced by Anton I. 
(1531-1573), who, however, remained loyal to Charles V. in the 
Schmalkald war, and was thus enabled to increase his territories. 
On the accession of Anton Günther in the beginning of the 17th 
century Oldenburg and Delmenhorst were finally welded into one, 
and about the same period the last free Frisian states, Jever and 
Kniphausen, were also absorbed by Oldenburg. Anton Günther 
proved himself the wisest prince who had ruled in Oldenburg, and 
by his prudent neutrality in the Thirty Years’ War secured for his 
domains immunity from the devastations to which most other 
German states were exposed. He also obtained from the emperor 
the right to levy tolls on vessels passing up the Weser, a lucrative 
grant, which soon formed one-fifth of his revenues. On his death 
without issue in 1667 the succession passed to the Danish reigning 
house, after the claims of the Holstein-Gottorp and Holstein-Sonder- 
burg branches of the family had been compromised. Oldenburg 
remained under the sway of the Danish monarchs for about a cen- 
tury,— a period, on the whole, of peaceful development. At length, 
in 1773, T Danish monarch agreed to a family compact, in accord- 
ance with which he resigned Oldenburg to the Holstein-Gottorp 
line in return for a renunciation on their part ofall claim to Schleswig 
and Holstein. The head of the Holstein-Gottorp family at this time 
was the grand-duke Paul of Russia (afterwards the emperor Paul 
1.); but he handed over Oldenburg, which was now created a duchy, 
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to his cousin Frederick Augustus, bishop of Lübeck, representative 
of a younger line. The bishop's son, who followed his father in 
1785, was a man of weak intellect ; and his cousin, Peter Frederick 
Louis, who acted as administrator and eventually succeeded to the 
throne, is the direct progenitor of the present grand-duke. Peter 
had the task of managing the duchy in the troublous times of the 
Napoleonic wars, and, though he joined the Confederation of the 
Rhine, had afterwards to see his domains forcibly annexed to France 
on his refusal to exchange them for Erfurt. This led him to join 
the allies, and his services were rewarded at the congress of Vienna 
by the addition of Birkenfeld to his dominions, which were also 
raised to the rank of a grand-duchy. The secularized bishopric of 
Litbeck had been already added to Oldenburg in 1803. Oldenburg 
did not escape the revolutionary wave that swept over Europe in 
1848, but no very serious disturbances took place, and the grand- 
duke granted a constitution in 1849. This constitution was of an 
ultra-liberal character, and, as the country had hitherto been ruled 
in the spirit of an enlightened but absolute despotism, strengthened 
by the absence of a privileged class of nobles, the unimportance of 
the towns, and the comparative independence of the peasantry, it 
was inevitable that it should not work at once without friction. In 
1852 it had to submit to some modification, which, however, still 
left it one of the most liberal constitutions in Germany. In 1864 
the grand-duke seemed at first inclined to insist upon his claims to 
the Schleswig-Holstein succession, but he ultimately resigned them 
in favour of Prussia. In 1866 he sided with that power against 
Austria, and in 1871 the grand-duchy became a member of the 
German empire. 


See Halem, Gesch. d. Herzogth. Oldenburg (1794-96); Runde, Oldenburgische 
Chronik (3d ed., 1863); Bóse, Das Grossherzogthum Oldenburg (1863); Kollinann, 
Das Herzogthum Oldenburg in seiner wirthschaftlichen Entwickelung wührend der 
letzten 25 Jahre (1879); the publications of the Statistical Bureau of Oldenburg; 
the annual Hof- und Staatshandbuch des Grossherzogthums Oldenburg. 


OLDENBURG, the capital of the grand-duchy of that name, 
is a quiet and pleasant-looking town, situated 24 miles to 
the west of Bremen, on the Hunte, which is navigable for 
river-craft up to this point. The inner or old town, with 
its somewhat narrow streets, is surrounded by avenues laid 
out on the site of the former ramparts, beyond which are 
the villas, parks, and gardens of the more modern quarters. 
Oldenburg has almost nothing to show in the shape of 
interesting old buildings. The Lambertikirche, though 
dating from the 13th century, has been so transformed in 
the present century as to show no trace of its antiquity. 
The palaces of the grand-duke and the town-house are 
Renaissance buildings of the 17th and 18th centuries. 
Among the other prominent buildings—all modern—are 
the theatre, the law-courts, the gymnasium, the commercial 
school, the three hospitals, and the new Roman Catholic 
church.. The grand-ducal picture-gallery in the Augusteum 
includes works by Veronese, Velazquez, Murillo, and 
Rubens ; and there are collections of modern paintings and 
sculptures in the two palaces. The publie library contains 
150,000 vols, and the duke's private library has 50,000. 
There is also a museum with a collection of antiquities and 
a cabinet of natural history. The industries of Oldenburg, 
which are of no great importance, include iron-founding and 
the making of tobacco, soap, and leather. A considerable 
trade is carried on in grain, and the horse-fairs are largely 
frequented. The population in 1880 was 20,575, or, includ- 
ing the suburban village of Osternburg on the other side 
of the Hunte and the Hunte-Ems Canal, 24,678. About 
four-fifths of these are Protestants. 

According to popular tradition Oldenburg was founded by 
Walbert, grandson of Wittekind, and named after his wife Altburga ; 
but the first historical mention of it occurs in a document of 1108. 
It was fortified in 1155, and received a municipal charter in 1345. 
The subsequent history of the town is merged in that of the grand- 
duchy. (J. F. M.) 

OLDHAM, a municipal and parliamentary borough and 
important manufacturing town of south-east Lancashire, 
is situated on an eminence near the source of the Medlock, 
at the junction of several railway lines, 6 miles north-east 
of Manchester. By the Oldham canal it has water-com- 
munication with Manchester, Ashton, Stockport, and 
Rochdale. Although consisting chiefly of monotonous 
rows of workmen’s houses, interspersed with numerous im- 
mense factories and workshops, Oldham has some good 
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streets and a number of imposing public buildings. | A daughter and co-heiress of this Alwardus conveyed Werneth Hall 


Among these the principal are the town-hall, a fine struc- 
ture in the Grecian style, with a tetrastyle portico copied 
from the Ionic temple of Ceres near Athens, enlarged by 
a new wing erected in 1880 at a cost of £24,000, the 
nucleus of much more extensive municipal buildings ; the 
lyceum, in the Italian style, erected in 1854 and enlarged 
in 1880; the publie baths, erected in 1854— partly by 
money raised for a memorial to Sir Robert Peel—and en- 
larged in 1880; the workmen's hall, erected in 1844 and 
enlarged in 1854 ; the Werneth mechanics’ institute, 1867 ; 
the infirmary, erected in 1870 and enlarged in 1877 ; and 
the new post-oflice, 1877. There is a grammar school, 
founded in 1611; but a more important educational en- 
dowment is the blue-coat school, for which à sum of 
£40,000 was left in 1808. On account of a legal dispute 
the money was allowed to accumulate for over twenty 
years, so that the school started with an endowment of 
£100,000. The town possesses a commodious general 
market, opened in 1856, and also a fish market, opened 
in 1873. Both the gasworks and waterworks have since 
1853 been in the hands of the corporation. Additional 
reservoirs have been added to meet the increasing needs 
of the town, their total capacity being now 1,233,500,000 
gallons. During the cotton famine occupation was given 
to many of the distressed operatives in laying out 72 acres 
as a public park, which, under the name of the Alexandra 
Park, was opened in 1865, at a cost of about £37,000. 
The town, which is one of the most important seats of 
the cotton manufacture in the world, owes its prosperity 
in great part to its situation on the edge of the Lanca- 
shire coal-field, where the mineral is very easily wrought. 
There are many valuable seams of coal in the immediate 
neighbourhood of the town, those in highest repute being 
the Black Mine and Bent Mine coals. From entries in 
the church registers it would appear that linens were 
manufactured in Oldham as early as 1630. Watermills 
were introduced in 1770, and with the adoption of Ark- 
wright’s inventions the cotton industry spread with great 
rapidity. After the introduction of steam power the 
town, owing to its proximity to the coal-beds, soon assumed 
a leading place in the manufacture of cotton. The total 
number of persons engaged in the industry is over 30,000, 
the annual consumption of cotton being over 700,000 bales, 
or about one-fourth of the whole quantity of cotton im- 
ported into the United Kingdom. The principal manufac- 
tures are fustians, velvets, cords, hats, shirtings, sheetings, 
and nankeens. There are also large foundries and mill and 
cotton machinery works, the most extensive establishment 
being that of Platt and Co. The gas-meters made at Oldham 
have a high reputation, and there are also several large 
manufactorles of sewing-machines. The town is divided 
into eight wards, and is governed by a mayor, eight alder- 
men, and twenty-four councillors. The area of the town- 
ship is coextensive with that of the municipal borough, 
and comprehends 4730 acres, of which 13 are water. The 
parliamentary borough has an area of 12,310 acres, and, 
in addition to Oldham, includes the townships of Cromp- 
ton, Royton, and Chadderton, and part of the parish of 
Ashton-under-Lyne. Within the present century the 
growth of Oldham has been very rapid. In 1714 the 
population numbered only 1750, which in 1801 had in- 
creased to 12,024, in 1841 to 42,595, in 1861 to 72,333, 
in 1871 to 82,633, and in 1881 to 111,343. The popula- 
tion of the parliamentary borough in 1871 was 113,100, 
and in 1881 it was 152,513. 

The name Oldham is of Saxon origin. A Roman road, of which 
some traces are still left, passes through the township, but it does 
not appear to have been a Roman station. It is not mentioned in 


Domesday ; but in the reign of Henry III. Alwardus de Aldholme 
is referred to as holding “two bovats of land in Vernet (Werneth).” 


and its manor to the Cudworths, a branch of the Yorkshire family, 
with whom it remained till the early part of last century. From 
the Oldhams was descended Hugh ihn, who died bishop of 
Exeter in 1519. In 1826 the town was placed under the care of a 
board of commissioners, and in 1849 it received municipal govern- 
ment. Since 1832 it has returned two members to parliament. 

OLDHAM, Jony (1653-1683), a satirist of the Restora- 
tion period, achieved notoriety by his Satires on the Jesuits, 
published during the heat of the excitement caused by the 
revelations of Titus Oates and the murder of Godfrey in 
1678. In such a time of national panic and hatred “who 
peppered the highest was surest to please," and Oldham's 
satires could hardly be surpassed for energy of invective 
and copiousness of coarse extravagant irony. They were 
extravagant enough to pass in a more sober age for bur- 
lesques of anti-Popish frenzy. Oldham was at the time 
a tutor in a judge's family. He was the son of à Non- 
conformist minister, born at Shipton, near Tedbury in 
Gloucestershire, in 1653, was a B.A. of Oxford (Edmund 
Hall) and had been for some three years an usher in a 
school at Croydon. Before he appeared as a satirist, and 
while he was still an usher, his verses, circulated in MS., had 
attracted the attention of Will’s Coffee-house, and Rochester 
with some of his boon companions had sallied down to 
Croydon to see what the new poet was like. It was prob- 
ably an extravagantly humorous dithyrambic drunkard's 
soliloquy that roused their curiosity, and when they found 
him a tall, thin, consumptive, harsh-featured cynic they 
apparently left him to his drudgery. After the success 
of his Satires on the Jesuits, Oldham wrote more satires, 
imitations of Horace and Juvenal, and one of them, a satire 
on poets, setting forth bitterly their degradation, their 
poverty, their humiliating adulation of patrons, is often 
quoted as an index to the condition of men of letters in 
those days. He died prematurely (1683) at the age of thirty, 
and was eloquently lamented by Dryden as the “Marcellus 
of our tongue.” 

** Farewell, too little and too lately known, 
Whom I began to think and call my own; 


For sure our souls were near allied, and thine 
Cast in the same poetic mould as mine.” 


Oldham’s verse was rugged, and his rage, as Pope said, 
“too like Billingsgate" ; but “maturing time," as Dryden 
hoped, might have softened these faults. Donne and 
Cowley were his literary models, and he poured into their 
forms great warmth of feeling, wealth of incident, and 
commanding force of language. 

OLDYS, Wittram (1696-1761), a useful bibliographer, 
was the natural son of Dr Oldys, chancellor of Lincoln, 
and was born in 1696. He was a good scholar, but of in- 
temperate habits, and never succeeded in freeing himself 
from the thraldom of Grub Street,—unless, indeed, when he 
was employed for some years by Harley, earl of Oxford, as 
librarian, He is best known by his British Librarian, an 
esteemed but unfinished work, which began to appear in 
1737 (see BrsLi0GRAPHY, vol. iii. p. 652). He was ap- 
pointed Norroy king-at-arms by the duke of Norfolk. His 
death took place on 15th April 1761. A MS. collection 
of notes by Oldys on various bibliographical subjects and 
a copy of Langbaine's Lives copiously annotated by him 
are preserved in the British Museum. 

OLEANDER is the common name for the shrub known 
to botanists as Nerium Oleander. It is a native of the 
Mediterranean and Levant, and is characterized by its tall 
shrubby habit and its thick lance-shaped opposite leaves, 
which exude a milky juice when punctured. The flowers 
are borne in terminal clusters, and are like those of the 
common periwinkle (Vinca), but are of a rose colour, rarely 
white, and the throat or upper edge of the tube of the 
corolla is occupied by outgrowths in the form of lobed 
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and fringed petallike scales. The hairy anthers adhere to 
the thickened stigma. The fruit or seed-vessel consists of 
two long pods, which, bursting along one edge, liberate a 
number of seeds, 
each of which is 
provided with a 
tuft of silky hairs 
like thistle down at 
the upper end. The 
genus belongs to 
the family of Apo- 
cynacem, a family AX 
that, as is usual 
where the juice has 
a milky appear- 
ance, is marked by 
its poisonous pro- 
perties. Cases are 
recorded by Lind- 
ley of children 
poisoned by the flowers. The same author also narrates 
how in the course of the Peninsular War some French 
soldiers died in consequence of employing skewers made 
from freshly-cut twigs of oleander for roasting their 
meat. The oleander was known to the Greeks under 
three names, viz., rhododendron, nerion, and rhododaphne, 
and is well described by Pliny (xvi. 20), who mentions 
its rose-like flowers and poisonous qualities, at the 
same time stating that it was considered serviceable as 
a remedy against snake-bite. The modern Greeks still 
know the plant as pododddvy, although in a figure in the 
Rinuccini MSS. of Dioscorides a plant is represented under 
this name, which, however, has rather the appearance of 
a willow herb, Epilobiwm. The oleander has long been 
cultivated in greenhouses in England, being, as Gerard 
says, ‘‘a small shrub of a gallant shewe”; and of late 
numerous varieties, differing in the colour of their flowers 
and in the mutation of their stamens into petals so as to 
form double flowers, have been introduced. 

OLEARIUS, Apam, a German traveller whose true 
name was Oelschliger, was born at Aschersleben near 
Magdeburg in 1600, and died at Gottorp 22d February 
1671. After studying at Leipsic he became librarian and 
court mathematician to Duke Frederick III. of Holstein- 
Gottorp, and in 1633 he was appointed secretary to the 
ambassadors Philip Crusius and Otto Briiggemann or 
Brugman sent by the duke to Muscovy and Persia in the 
hope of making arrangements by which his newly-founded 
city of Frederikstad should become the terminus of an 
overland silk-trade. It is by his admirable narrative of 
this legation (Beschreibung der moskowitischen und per- 
sischen deise, Schleswig, 1647, and afterwards in several 
enlarged editions) that Olearius is best known, though he 
also published a history of Holstein, and a translation of 
the Gulistan (Persianisches Rosenthal, Schleswig, 1654), to 
which was appended a translation of the fables of Lok- 
man. <A French version of the Beschreibung was published 
by Wicquefort (1679), and an English version (1662, 2d 
ed. 1669) by John Davies of Kidwelly. 

The embassy to which Olearius was attached made two different 
journeys. The first (22d October 1633 to 6th April 1635) was by 
Hamburg, Lübeck, Riga, Dorpat (five months' stay), Revel, Narva, 
Ladoga, and Novgorod to Moscow, and back again by a somewhat 
different route. The second (22d October 1635 to 1st August 1639) 
was by a similar route to Moscow, thence to the Volga, down the river 
to Astrakhan, across the Caspian to Nizovaya,and so on, by Shemakha, 
Ardebil, Sultanieh, Kaswin, &c., to Ispahan, and then back again by 
Resht and Lenkoran to Astrakhan, Kazan, Moscow, &c. Paul Flem- 


ing the poet and Mandelslo, whose travels to the East Indies are 
usually published with those of Olearius, accompanied the embassy. 


OLEO-MARGARINE. The process by which the 
French chemist Mége-Mouriés sought to convert ordinary 
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animal fat into butter has already been described under 
Butter (vol. iv. p. 592). The following account of the 
mode of manufacture as carried on by the ** Commercial 
Manufacturing Company” in New York is abridged from 
a report by Mr Victor Drummond, secretary to the British 
Embassy in Washington, in 1880. 

Fresh fat from recently killed cattle is soaked in tepid water for 
one hour, then thoroughly washed with cold water, and, after having 
been soaked in cold water, assorted, the pieces less rich in “oil” being 
rejected and put aside for the manufacture of tallow. The fat 
thus selected is hashed up (almost minced) by machinery and melted 
down in water-jacketed caldrons, the water being heated by means of 
steam, so that the fat never becomes hotter than 194? Fahr. Through 
the action of this heat the fat divides into three parts, namely, 
shreds of membrane below, a scum of an emulsion of fat and water 
above, and clear oil between the two. The oil is drawn off and kept 
for thirty to thirty-six hours at a temperature of 85° Fahr., when 
a portion of the stearin and palmitin crystallizes out, while the 
more easily fusible components remain as a mother liquor, which is 
then squeezed out by hydraulic pressure. This oil, which on cool- 
ing freezes into a semi-solid fat, constitutes oleo-margarine, and is 
recommended as an excellent substitute for melted butter. Of 
the oil considerable quantities are worked up into imitation butter. 
For this purpose it is violently churned up with milk for about 
twenty minutes, a little arnotto being added to producea yellow 
colour. The emulsion is run direct on a mass of pounded ice to 
cause it to solidify without crystallization. After having been 
again churned up with fresh milk, it is kneaded to remove the 
excess of water, salted (in short, manipulated as genuine churned 
butter is), and sent out into the market. 

The report includes a comparative analysis of real and 
of the Commercial Company's imitation butter, of which 
the following is a somewhat condensed copy :— 

Real Butter. Imitation. 


l. Glycerides of non-volatile fatty acids 5l4 56:8 
2. Glycerides of butyric and other vola- 

"llo qc M v4 1:8 

( Cascine .... esses 02 0:6 
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Oleo-margarine,— that is, ordinary fat minus part of the 
palmitin and stearin—is necessarily somewhat richer in 
those components (2) which are characteristically pre- 
dominant in butter, but still falls far short of what real 
butter naturally contains. The physiological action of 
these butter-glycerides, as we may call them, has never 
been made out; possibly they may account to some 
extent for butter being more easily digestible than or- 
dinary fat. 

Hehner and Angell have the merit of being the first 
to work out an easy and straightforward method for de- 
tecting (considerable) admixtures of ordinary animal fat, 
and consequently also of such things as oleo-margarine, 
with real butter. It consists in determining the percentage 
of insoluble and non-volatile acids contained in the pre- 
viously dehydrated and filtered article. By their modus 
operandi all ordinary animal fats yield close upon 95 per 
cent., while genuine butter yields only 86:5 to 87:5, at 
most 89 per cent., of fixed fatty acids. Easier and more 
decisive is the method of Reichert, who saponifies 2°5 
grammes of the dry filtered article with 1 gramme of caustic 
potash dissolved in alcohol, expels the alcohol, decomposes 
the soap, after addition of 50 cubic centimetres of water, 
with 20 c.c. of dilute sulphuric acid (1 vol. of vitriol, 10 
vol. of water), and distils off (exactly) 50 c.c., to determine 
therein the volatile acids by ascertaining the volume of a 
dilute standard solution of caustic alkali which is required 
to neutralize them. Real butter (per 2:5 grammes) yields 
12 to 13 milligrammes, ordinary fats only 1:8 to 2^7, of 
volatile acids, calculated as butyric, C,H ,O,. 

OLERON, an island lying off the west coast of France, 
opposite the mouths of the Charente and Seudre, and in- 
cluded in the department of the Charente-Inférieure, has 
an area of 59 square miles. It is about 18 miles in length 
from north-west to south-east, and 7 in extreme breadth ; 
the width of the strait separating it from the mainland 
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is at one point less than a mile. The greater part of the 
island is very fertile, but there are also some extensive salt 
marshes, from which a considerable quantity of salt is 
made. The chief products are corn, wine, fruit, and vege- 
tables. The population of the island, which is mostly 
Protestant and supplies excellent sailors, numbered 18,244 
in 1881 ; that of the chief town, Château d'Oleron, on the 
south-east coast, was 1727. Other towns are Saint- 
Georges d'Oleron (4943) and Saint-Pierre d'Oleron (1535). 
Oleron, the Uliarus Insula of Pliny, gave its name to a 
medieval code of maritime laws, for the origin and history 
of which see SEA Laws. 

OLGA, wife of Igor, prince of Kieff, and afterwards 
(from 945) regent for Sviatoslaf her son, was baptized at 
Constantinople about 955 and died about 969. She was 
afterwards canonized in the Russian church, and is now 
commemorated on 11th July. See Russia. 

OLIVA, FERNAN PEREZ DE, Spanish man of letters, one 
of the earliest writers of didactic prose in that language, 
was born at Cordova about 1192, and, after studying at 
Salamanca, Alealá, Paris, and Rome, was appointed to the 
chair of moral philosophy at Salamanca, where he died in 
1530. His principal work, a Dialogue on the Dignity of 
Man, which he did not live to complete, was finished by 
Francisco Cervantes de Salazar, and published in 1546. 
His metrical translations from Euripides and Plautus are 
unimportant. 

OLIVARES, GasPARO DE GUZMAN, CONDE DUQUE DE 
(1587-1645), Spanish statesman, was born at Rome on 6th 
January 1587, where his father, Count Enrique, who after- 
wards became viceroy successively of Sicily and Naples, was 
at the time ambassador to Pope Sixtus V. His grandfather, 
Count Pedro (1502-1562), had been a prominent figure 
at the courts both of Charles V. and of Philip IL. After 
studying at Salamanca Olivares received, through the in- 
fluence of his uncle the duke of Uceda, the appointment of 
gentleman of the bedchamber to the prince of Asturias. 
By his winning manners and valued, if not always very 
creditable, services he so ingratiated himself with the heir- 
apparent that the latter, on his accession as Philip IV. in 
1621, forthwith made him his prime minister, conferring on 
him the title of Duque de San Lucar de Barrameda. It 
was the ambition of Olivares to regain for his country by 
arms and intrigue the influence it had formerly possessed 
in Europe, but his abilities, great as they were, were very un- 
equally matched with those of Richelieu, his rival in policy, 
and twenty-two years of almost autocratic power accord- 
ingly had no other result than deep national humiliation as 
well as personal disgrace (see SPAIN). The expedients to 
which he was compelled to resort in order to raise money 
for his long and unsuccessful war with the Dutch and for 
the support of his armies in Germany and Italy raised 
throughout the Spanish peninsula à spirit of discontent, 
which came to a crisis in 1640, when Catalonia rebelled, 
calling in the aid of the French, and Portugal declared its 
independence, electing the duke of Braganza as king. All 
his attempts at pacification having failed, the enemies of 
Olivares succeeded in supplanting him in the king's favour 
in 1643. He was banished to Toro (Zamora) where he 
died in 1645. 

See De la Rocca, Mist. du ministère du Comte-duc d’ Olivares 
(Cologne, 1673). 

OLIVE (Olea europea), the well-known plant that yields 
the olive oil of commerce, belongs to a section of the 
natural order Oleacex, of which it has been taken as the 
type. The genus Olea includes about thirty-five species, 
very widely scattered, chiefly over the Old World, from the 
basin of the Mediterranean to South Africa and New 
Zealand. The wild olive, or oleaster, is a small tree or 
bush of rather straggling growth, with thorny branches 
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and opposite oblong pointed leaves, dark greyish-green 
above and, in the young state, hoary beneath with whitish 
scales ; the small white flowers, with four-cleft calyx and 
corolla, two stamens, and bifid stigma, are borne on the 
last years wood, in racemes springing from the axils of 
the leaves ; the drupaceous fruit is small in the wild plant, 
and the fleshy pericarp, which gives the garden olive its 
economie value, is hard and comparatively thin. In the 
cultivated forms the tree acquires a more compact habit, 
the branches lose their spinous character, while the young 
shoots become more or less angular ; the leaves are always 
hoary on the under-side, and are generally lanceolate in 
shape, though varying much in breadth and size in the 
different kinds. The fruit is subject to still greater altera- 
tions of form and colour ; usually oval or nearly globular, 
in some sorts it is egg-shaped, in others much elongated ; 
while the dark hue 
that it commonly 
assumes when ripe 
is exchanged in 
many varieties for 
violet, green, or al- 
most white. At pre- 
sent the wild olive 
is found in most 
of the countries 
around the Medi- 
terranean, extend- 
ing its range on the 
west to Portugal, 
and eastward to the 
vicinity of the Cas- 
pian, while, locally, 
it occurs even in 
Afghanistan. An 
undoubted native of 
Syria and the mari- 
pao i4 E of Asia A, Olea europxa (from nature) B, opened flower ; 
Minor, its abund- C, vertical section (after Luerssen, Med.-Pharm. 
ance in Greece and Zanik, 1882). 

the islands of the Archipelago, and the frequent allusions 
to it by the earliest poets, seem to indicate that it was 
there also indigenous; but in localities remote from the 
Levant it may have escaped from cultivation, reverting 
more or less to its primitive type. It shows a marked 
preference for calcareous soils and a partiality for the 
sea-breeze, flourishing with especial luxuriance on the 
limestone slopes and crags that often form the shores of 
the Greek peninsula and adjacent islands. 

The varieties of olive known to the modern cultivator 
are extremely numerous,—according to some authorities, 
equalling or exceeding in number those of the vine. In 
France and Italy at least thirty kinds have been enumer- 
ated, but comparatively few are grown to any large extent. 
None of these can bo safely identified with ancient descrip- 
tions, though it is not unlikely that some of the narrow- 
leaved sorts that are most esteemed may be descendants of 
the famed “Licinian” (see below). Italy retains its old 
pre-eminence in olive cultivation ; and, though its ancient 
Gallic province now excels it in the production of the finer 
oils, its fast-improving culture may restore the old prestige. 
The broad-leaved olive trees of Spain bear a larger fruit, 
but the pericarp is of more bitter flavour and the oil of 
ranker quality. The olive tree, even when free increase 
is unchecked by pruning, is of very slow growth; but, 
where allowed for ages its natural development, the trunk 
sometimes attains a considerable diameter. De Candolle 
records one exceeding 23 feet in girth, the age being sup- 
posed to amount to seven centuries. Some old Italian 
olives have been credited with an antiquity reaching back 
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to the first years of the empire, or even to the days of 
republican Rome; but the age of such ancient trees is 
always doubtful during growth, and their identity with 
old descriptions still more difficult to establish. The tree 
in eultivation rarely exceeds 30 fect in height, and in 
France and Italy is generally confined to much more 
limited dimensions by frequent pruning. The wood, 
of a yellow or light greenish-brown hue, is often finely 
veined with a darker tint, and, being very hard and close- 
grained, is valued by the cabinetmaker and ornamental 
turner. 

The olive is propagated in various ways, but cuttings or 
layers are generally preferred ; the tree roots in favour- 
able soil almost as easily as the willow, and throws up 
suckers from the stump when cut down. Branches of 
various thickness are cut into lengths of several feet 
each, and, planted rather deeply in manured ground, soon 
vegetate ; shorter pieces are sometimes laid horizontally in 
shallow trenches, when, covered with a few inches of soil, 
they rapidly throw up sucker-like shoots. In Greece and 
the islands grafting the cultivated tree on the oleaster is 
à common practice. In Italy embryonic buds, which form 
small swellings on the stems, are carefully excised and 
planted beneath the surface, where they grow readily, these 
*uovoli" soon forming a vigorous shoot. Occasionally 
the larger boughs are inarched, and young trees thus soon 
obtained. The olive is also sometimes raised from seed, 
the oily pericarp being first softened by slight rotting, or 
soaking in hot water or in an alkaline solution, to facili- 
tate germination. The olives in the East often receive 
little attention from the husbandman, the branches being 
allowed to grow freely and without curtailment by the 
pruning-knife ; water, however, must be supplied in long 
droughts to ensure a crop; with this neglectful culture 
the trees bear abundantly only at intervals of three or 
four years; thus, although wild growth is favourable to 
the picturesque aspect of the plantation, it is not to be 
recommended on economic grounds. Where the olive 
is carefully cultivated, as in Languedoc and Provence, 
it is planted in rows at regular intervals, the distance 
between the trees varying in different **olivettes," accord- 
ing to the variety grown. Careful pruning is practised, 
the object being to preserve the flower-bearing shoots 
of the preceding year, while keeping the head of the tree 
low, so as to allow the easy gathering of the fruit; 
& dome or rounded form is generally the aim of the 
pruner. The spaces between the trees are occasionally 
manured with rotten dung, or other nitrogenous matter ; 
in France woollen rags are in high esteem for this purpose. 
Various annual crops are sometimes raised between the 
rows, and in Calabria wheat even is grown in this way ; 
but the trees are better without any intermediate cropping. 
Latterly a dwarf variety, very prolific, and with green 
fruit, has come into favour in certain localities, especially 
in America, where it is said to have produced a crop two 
or three seasons after planting. The ordinary kinds do 
not become profitable to the grower until from five to 
seven years after the cuttings are placed in the olive- 
ground. Apart from occasional damage by weather or 
organic foes, the olive crop is somewhat precarious even 
with the most careful cultivation, and the large untended 
trees so often seen in Spain and Italy do not yield that 
certain income to the peasant proprietor that some authors 
have attributed to them ; the crop from these old trees is 
often enormous, but they seldom bear well two years in 
succession, and in many instances a luxuriant harvest can 
only be reckoned upon every sixth or seventh season. 
The fruit when ripe is, by the careful grower, picked by 
hand and deposited in cloths or baskets for conveyance to 
the mill; but in many parts of Spain and Grecce, and 
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generally in Asia, the olives are beaten down by poles, or 
by shaking the boughs, or even allowed to drop naturally, 
often lying on the ground until the convenience of the 
owner admits of their removal; much of the inferior oil 
owes its bad quality to the carclessness of the proprietor 
of the trees. In southern Europe the olive harvest is in 
the winter months, continuing for several weeks; but the 
time varies in each country, and also with the season and 
the kinds cultivated. The amount of oil contained in the 
fruit differs much in the various sorts; the pericarp 
usually yields from 60 to 70 per cent. The ancient 
agriculturists believed that the olive would not succeed if 
planted more than a few leagues from the sea (Theophrastus 
gives 300 stadia as the limit), but modern experience does 
not confirm the idea, and, though showing a preference for 
the coast, it has long been grown far inland. A calcareous 
soil, however dry or poor, seems best adapted to its healthy 
development, though the tree will grow in any light soil, 
and even on clay if well drained; but, as remarked by 
Pliny, the plant is more liable to disease on rich soils, and 
the oil is inferior to the produce of the poorer and more 
rocky ground the species naturally affects. The olive 
suffers greatly in some years from the attacks of various 
enemies. A fungoid growth has at times infested the 
trees for several successive seasons, to the great damage of 
the plantations. A species of coccus, C. olex, attaches itself 
to the shoots, and certain lepidopterous caterpillars feed on 
the leaves, while the “ olive-fly” attacks the fruit. In France 
the olivettes suffer occasionally from frost ; in the early part 
of the last century many trees were cut to the ground by a 
winter of exceptional severity. Gales and long-continued 
rains during the gathering season also cause mischief. 

The unripe fruit of the olive is largely used in modern 
as in ancient times as an article of dessert, to enhance the 
flavour of wine, and to renew the sensitiveness of the 
palate for other viands. For this purpose the fruit is 
picked while green, soaked for a few hours in an alkaline 
ley, washed well in clean water, and then placed in bottles 
or jars filled with brine; the Romans added amurca to 
the salt to increase the bitter flavour of the olives, and at 
the present day spices are sometimes used. 

The leaves and bark of the tree are employed in the 
south, as a tonic medicine, in intermittent fever. A 
resinous matter called *olive gum," or Lucca gum, 
formed by the exuding juice in hot seasons, was an- 
clently in medical esteem, and in modern Italy is used 
as a perfume. 

In England the olive is not hardy, though in the 
southern counties it will stand ordinary winters with only 
the protection of a wall, and will bear fruit in such situa- 
tions; but the leaves are generally shed in the autumn, 
and the olives rarely ripen. 

The genus Olea includes several other species of some 
economic importance. The olive of America, O. americana, 
a rather small tree, growing in the southern parts of the 
United States, with broadly-lanceolate leaves and com- 
pound racemes of small white fragrant flowers, is remark- 
able for the extreme hardness of its wood, which, resist- 
ing ordinary tools, is called devil-wood by the southern 
lumberers and squatters. O. paniculata is a larger, tree, 
attaining a height of 50 or 60 feet in the forests of 
Queensland, and yielding a hard and tough timber. The 
yet harder wood of O. laurifolia, an inhabitant of Natal, 
is the black ironwood of the South African colonist. The 
white or yellowish sweet-scented flowers of O. fragrans, a 
Chinese species, are employed to communicate their aroma 
to some of the finer teas; the oblong serrated leaves are 
said to be used for the adulteration of inferior kinds. 
Some other species of olive furnish hard and close-grained 
wood, but are not yet of much general interest 
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At what remote period of human progress the wild oleastcr passed 
under the care of the husbandman and became the fruitful garden 
olive it is impossible to conjecture ;—history and tradition are alike 
silent regarding the origin of most of the more valued plants of 
cultivation, and we know little more of the later evolution of the 
olive than of the remoter genealogies of our present wheat and 
maize. The frequent reference in the Bible to the piant and its 
produce, its implied abundance in the land of Canaan, the import- 
ant place it has always held in the economy of the inhabitants of 
Syria, lead us to consider that country the birthplace of the culti- 
vated olive. An improved variety, possessed at first by some small 
Semitie sept, it was probably slowly distributed to adjacent tribes ; 
and, yielding profusely, with little labour, that oily matter so essen- 
tial to healthy life in the dry hot climates of the East, the gift of 
the fruitful tree became in that primitive age a symbol of peace 
and goodwill among the warlike barbarians. At a later period, 
with the development of maritime enterprise, the oil was conveyed, 
as an article of trade, to the neighbouring Pelasgic and Ionian 
nations, and the plant, doubtless, soon followed. 

Hehn remarks that in the Homeric world, as depicted in the 7iad, 
olive oil is known only as a luxury of the wealthy,—an exotic pro- 
duet, prized chiefly for its value in the heroic toilet ; the warriors 
anoint themselves with it after the bath, and the body of Patro- 
elus is similarly sprinkled ; but no mention of the culture of the 
plant is made, nor does it find any place on the Achillean shield, 
on which a vineyard is represented. But, although no reference to 
the cultivation of the olive occurs in the Iliad, the presence of the 
tree in the garden of Aleinous and other familiar allusions show 
it to have been known when the Odyssey was written. Whenever 
the introduction may have taken place, all tradition points to the 
limestone hills of Attica as the seat of its first cultivation on 
the Hellenic peninsula. When Poseidon and Athene contended 
for the future city, an olive sprang from the barren rock at the 
bidding of the goddess, the patron of those arts that were to bring 
undying influence to the rising state. That this myth has some 
relation to the first planting of the olive in Greece seems certain 
from the remarkable story told by Herodotus of the Epidaurians, 
who, on their crops failing, applied for counsel to the Delphic 
oracle, and were enjoined to erect statues to Damia and Auxesia 
(symbols of fertility) carved from the wood of the true garden 
olive, then possessed only by the Athenians, who granted their 
request for a tree on condition of their making an annual sacrifice 
to Athene, its patron; they thus obeyed the command of the 
Pythian, and their lands became again fertile. The sacred tree of 
the goddess long stood on the Acropolis, and, though destroyed in 
the Persian invasion, sprouted again from the root, —some suckers 
of which were said to have produced those olive trees of the 
Academy in an after age no less revered. By the time of Solon 
the olive had so spread that he found it necessary to enact laws to 
regulate the cultivation of the tree in Attica, from which country 
it was probably distributed gradually to all the Athenian allies 
and tributary states. To the Ionian coast, where it abounded in 
the time of Thales, it may have been in an earlier age brought 
by Pheenician vessels ; some of the Sporades may have received it 
from the same source ; the olives of Ithodes and Crete had perhaps 
a similar origin. Samos, if we may judge from the epithet of 
schylus (éAaióQvros), must have had the fruitful plant long be- 
fore the Persian wars. It is not unlikely that the valued tree was 
taken to Magna Grecia by the first Achzean colonists, and the asser- 
tion of Pliny (quoted from Fenestella) that no olives existed in 
Italy in the reign of Tarquinius Priscus, must be received with the 
caution due to many statements of that industrious compiler. In 
Latin Italy the cultivation seems to have spread slowly, for it was 
not until the consulship of Pompey that the production of oil be- 
came sufficient to permit of its exportation. In Pliny’s time it 
was already grown abundantly in the two Gallic provinces and in 
Spain; indeed, in the earlier days of Strabo the Ligurians sup- 
plied the Alpine barbarians with oil, in exchange for the id 
produce of their mountains ; the plant may have been introduced 
iuto those districts by Greek settlers in a previous age. Africa 
was indebted for the olive mainly to Semitic agencies. In Egypt 
the culture never seems to have made much progress; the oil 
found in Theban tombs was probably imported from Syria. Along 
the southern shore of the great inland sea the tree was carried by 
the Phoenicians, at a remote period, to their numerous colonies in 
Africa, — though the abundant olives of Cyrene, to which allusion is 
made by Theophrastus, and the glaucous foliage of whose descend- 
ants still clothes the rocks of the deserted Cyrenaica, may have 
been the offspring of Greek plants brought by the first settlers. 
The tree was most likely introduced into southern Spain, and per- 
haps into Sardinia and the Balearic Islands, by Phoenician mer- 
chants; and, if it be trne that old olive trees were found in the 
Canaries on their rediseovery by medieval navigators, the vener- 
able trees probably owed their origin to the same enterprising 
pioneers of the ancient world. De Candolle says that the means 
by which the olive was distributed to the two opposite shores of 
the Mediterranean are indicated by the names given to the plant 
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by their respective inhabitants, —the Greek ¿ħala passing into the 
Latin olea and oliva, that in its turn becoming the ulivo of the 
modern Italian, the olivo of the Spaniard, and the olive, olivier, of 
the French, while in Africa and southern Spain the olive retains 
appeliatives derived from the Semitic zai or seit; but the complete 
subjugation of Barbary by the Saracens sufficiently accounts for the 
prevalence of Semitic forms in that region; and aceytwno (Arab. 
zeitán), the Andalusian name of the fruit, locally given to the tree 
itself, is but a vestige of the Moorish conquest. ` Yielding a grate- 
ful substitute for the butter and animal fats consumed by the races 
of the north, the olive, among the southern nations of antiquity, 
became an emblem not only of peace but of national wealth and 
domestic plenty ; the branches borne in the Panathenza, the wild 
olive spray of the Olympic victor, the olive crown of the Roman 
conqueror at ovation, and those of the equites at their imperial 
review alike typified gifts of peace that, in a barbarous age, could 
be secured by victory alone. Among the Greeks the oil was valued 
as an important article of diet, as well as for its external use. The 
Roman people employed it largely in food and cookery,—the wealthy 
as an iudispensable adjunct to the toilet; and in the luxurious days 
of the later empire it became a favourite axiom that long and plea- 
sant life dougnded on two fluids, ‘‘ wine within and oil without." 
Pliny vaguely describes fifteen varieties of olive cultivated in his 
day,—that called the '*Licinian" being held in most esteem, and 
the oil obtained from it at Venafrum in Campania the finest known 
to Roman connoisseurs; the produce of Istria and Betica was 
regarded as second only to that of the Italian peninsula. The 
gourmet of the empire valued the unripe fruit, steeped in brine, as 
a provocative to the palate, no less than his modern representative ; 
and pickled olives, retaining their characteristic flavour, have been 
found among the buried stores of Pompeii. The bitter juice or 
refuse deposited during expression of the oil (called amurca), and 
the astringent leaves of the tree have many virtues attributed to 
them by ancient authors, The oil of the bitter wild olive was 
employed by the Roman physicians in medicine, but does not 
appear ever to have been used as food or in the culinary art. 

In modern times the olive has been spread widely over the 
world ; and, though the Mediterranean lands that were its ancient 
home still yield the chief supply of the oil, the tree is now culti- 
vated successfully in many regions unknown to its early distributors. 
Soon after the discovery of the American continent it was conveyed 
thither by the Spanish settlers. In Chili it flourishes as luxu- 
riantly as in its native land, the trunk sometimes becoming of 
large girth, while oil of fair quality is yielded by the fruit. To 
Peru it was carried at a later date, but has not there been equally 
successful. Introduced into Mexico by the Jesuit missionaries of 
the 17th century, it was planted by similar agency in Upper 
California, where it has prospered latterly under the more careful 
management of the Anglo-Saxon conqueror. Its cultivation has 
also been attempted in the south-eastern States, especially in 
Carolina, Florida, and Mississippi In the eastern hemisphere the 
olive has been established in many inland districts, which would 
have been anciently considered ill adapted for its culture. To 
Armenia and Persia it was known at a comparatively early period 
of history, and many olive-yards now exist in Upper Egypt, where 
the cultivation is said to be increasing. The tree has lately been 
introduced into Chinese agriculture, while in the present genera- 
tion it promises to become an important addition to the resources 
of the Australian planter. In Queensland the olive has found a 
climate specially suited to its wants ; in South Australia, near 
Adelaide, it also grows vigorously; and there are probably few 
coast districts of the vast island.continent where the tree would 
not flourish. It has likewise been successfully introduced into 
some parts of the Cape Colony. (C. P. J.) 


OLIVES, Mount or, or Mount OLIVET (pos éAaiQvos 
or TOV éAÀauOv, in Mishna and Midrash ony or 


anv, now Jebel al-Tór) is the hill facing the 


Temple Mount on the east, and separated from it by 
the Kidron (see vol. xiii. p. 636 sg.) Here our Lord 
sat when He delivered His great eschatological address 
(Mark xiii. 3). That the ascension took place from the 
summit of the Mount of Olives is not necessarily implied 
in Acts i. 12, and appears to be excluded by Luke xxiv. 
50, for Bethany lies at the back of the hill and almost a 
mile from the top. But since Constantine erected the 
basilica of the ascension on the spot marked by a certain 
sacred cave (Euseb., V. Const., iii. 41) the site of the ascen- 
sion has been placed here and marked by a succession of 
churches. The present building is quite modern. Close 
to the chapel of the ascension is the vault of St Pelagia, 
and a little way down the hill is the labyrinth of rock-hewn 
sepulchral chambers now called the “Tombs of the Pro- 
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phets.” A chapel bearing the name of ‘Omar, and said 
to occupy the place where he encamped when Jerusalem 
surrendered to the Moslems, formerly stood beside the 
church of the ascension (Mokaddasi). 

OLIVETANS, a monastic order, that of Our Lady of 
Monte Oliveto, following the Benedictine rule, was founded 
about the year 1313 by Bernardo Tolomei of Siena (see 
Mowacuism). The mother-house at Monte Oliveto Mag- 
giore, about 19 miles to the south of Siena, is a favourable 
specimen of a great Benedictine monastery ; the church and 
library contain some fine inlaid work by Fra Giovanni da 
Verona (1502-1505), and the court has celebrated frescos 
by Luca Signorelli and Ant. Bazzi (Soddoma). 

OLMSTED, Denison (1791-1859), man of science, was 
born at East Hartford, Connecticut, U.S.A., on 18th June 
1791, and became a student of Yale, where he graduated 
in 1813, and acted as college tutor from 1815 to 1817. 
In the latter year he was appointed to the chair of chem- 
istry, mineralogy, and geology in the university of North 
Carolina. This chair he exchanged for that of mathe- 
matics and physics at Yale in 1825; in 1836, when this 
professorship was divided, he retained that of astronomy 
and natural philosophy. He died at New Haven, Connec- 
ticut, on 13th May 1859. 

His first publication (1824-25) was the Report of his geological 
survey of the State of North Carolina. It was followed by various 
text-books on natural philosophy and astronomy, but he is chiefly 
known to the scientific world for his observations on hail (1830), 
on meteors, and on the aurora borealis. For his conclusions on the 
last-named subject see vol. viii. of the Smithsonian Contributions. 

OLMUTZ (Slavonic, Olomouc or Holomauc), the second 
city and the ecclesiastical metropolis of Moravia, and one 
of the strongest fortresses in the Austrian empire, is situ- 
ated on the March, about 110 miles to the north of Vienna. 
Like most Slavonic towns, it contains several large squares, 
the chief of which is adorned with a trinity column, 115 
feet high. The most prominent church is the cathedral, a 
Gothic building of the 14th century, containing the tomb 
of King Wenceslaus IIL, who was murdered here in 1306. 
The principal secular buildings are the archbishop’s palace, 
the town-house, the arsenal, the barracks, and the various 
schools, convents, and hospitals. The old university is 
now represented by a theological faculty attended by about 
a hundred students. Its library formerly possessed an im- 
portant collection of Slavonic works, which was carricd off 
by the Swedes during the Thirty Years’ War. There is also 
an industrial museum. The manufactures of Olmiitz itself 
are comparatively insignificant, but it is important as the 
emporium of a busy mining and industrial district and as 
a mart for Russian and Moldavian cattle. The population 
in 1880 was 20,176, besides which there is a garrison of 
about 6000 men. German is the predominant language. 
The chief part of the fortifications, which were originally 
constructed in the time of the wars with Frederick the 
Great, consists of a girdle of about twenty outlying forts. 
In case of attack the adjacent district can be flooded with 
the water of the March. 

Olmiitz is said to oceupy the site of a Roman fort founded in the 
imperial period, the original name of which, Mons Julii, has been 
gradually corrupted to the present form. Ata later period Olmiitz 
was long the capital of the Slavonic kingdom of Moravia, but it 
ceded that position to Briinn in 1640. During the Thirty Years’ 
War it was occupied by the Swedes for eight years, and in 1758 it 
successfully resisted Frederick the Great during a siege of seven 
weeks, In 1848 Olmiitz was the scene of the emperor Ferdinand’s 
abdication, and in 1850 of an important conference, for an account 
of which see Germany and Austria. The bishopric of Olmütz 
was founded in 1073, and raised to the rank of an archbishopric in 
1777. The bishops were created princes of the empire in 1588. 
The archbishop is the only one in the Austrian empire who is elected 
by the cathedral chapter. i 

OLONETZ, a government of north-western Russia, ex- 
tending from Lake Ladoga almost to the White Sea, is 


bounded on the W. by Finland, on the N. and E. by 
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Archangel and Vologda, and on the S. by Novgorod. 
The area is 57,440 square miles. Its north-western por- 
tion belongs orographically and geologically to the Finland 
region; it is covered with hills reaching 1000 feet in 
height, and with numberless smaller ridges and hollows 
running from north-west to south-east. The rest of the 
government is a flat plateau sloping towards the marshy 
lowlands of the south. The geological structure is very 
varied. Granites, syenites, and diorites, covered with 
Laurentian metamorphic slates, occur extensively in the 
north-west. Near Lake Onega they are covered with 
Devonian sandstones and limestones, yielding marble and 
sandstone for building; to the south of that lake the Car- 
boniferous limestones and clays make their appearance. 
The whole is covered by vast beds of boulder-clay,—the 
bottom moraine of the great ice-sheet of the Glacial period. 
The entire region bears traces of glaciation, either in the 
shape of scratching and elongated grooves on the rocks, or 
of eskers (sar, selgas) running parallel to the glacial stria- 
tion. Numberless lakes, more than 2000 being already 
laid down on the maps, still occupy the depressions of the 
surface, while a great many more have left evidence of 
their past existence in the shape of extensive marshes. 


‘Lake Onega covers 3765 square miles and reaches a depth 


of 125 fathoms. Lakes Seg, Vyg, Lache, and Vodlo cover 
from 140 to 480 square miles each, and their crustacean 
fauna shows a former connexion with the Arctic Ocean. 
The south-castern part of Lake Ladoga belongs also to 
the government of Olonetz. Altogether, the area covered 
by lakes, marshes, and rivers reaches one-fifth of the whole 
surface. The rivers belong to the Baltic and White Sea 
basins. To the former system belong Lakes Ladoga and 
Onega, which are connected by the Svir and receive numer- 
ous streams; of these the Vytegra, which communicates 
with the Mariinsk canal-system, and the Oyat, an affluent 
of Lake Ladoga, are important for navigation. No less 
than 4,000,000 ewts. of timber, fire-wood, stone, metal, 
and flour are annually shipped on waters belonging to this 
government. The Onega river, which has its source in the 
south-eastern parts of the government and flows into the 
White Sea, is of minor importance. Seventy per cent. of 
the area of Olonetz is occupied by forests; those of the 
crown, maintained for shipbuilding purposes, cover more 
than 800,000 acres. 


The elimate is harsh and moist, the average yearly temperature 
at Petrozavodsk (61° 8’ N. lat.) being 33°°6 Fahr. (12**0 in January, 
57°-4 in July) ; the thermometer rarely falls under - 30? Fahr. The 
population, which numbered 321,250 in 1881 (296,400 in 1873), 
is made up of Great Russians and Finns; Karelians and Tchndis 
are estimated at about 52,000 each. The people mostly belong to 
the Greek Church, or are Nonconformists. Sparse though it is, the 
population is still too dense in certain places when the smallness 
of the area available for agriculture (only the summits of the selgas, 
or elongated ridges separated by marshes) is taken into account. 
The villages are mostly small, and in several parts of the government 
are still aggregated into federations of communes. Only 765,000 
acres were under crops in 1877. Cattle and horse breeding, which 
are much interfered with by plague, are insignificant. The chief 
source of wealth is the timber-trade, next to which come fishing 
and hunting. Mushrooms and berries are exported to St Peters- 
burg. There are also quarries and iron-mines, and some 1600 men 
find employment in saw-mills, tannerics, iron-works, distilleries, 
and flour-mills. More than one-fifth of the entire male population 
leave their homes every year in search of employment. The govern- 
ment is divided into seven districts, the chief towns of which are 
the capital Petrozavodsk (12,000 inhabitants), Kargopol, Olonetz, 
Povyenets, Vytegra, and Pudozh. ^ Olonetz includes the ‘‘ Olonetz 
Mining Distriet," a territory belonging to the crown, which covers 
432 square miles and extends partly into the Serdobol district of 
Finland. The iron-works were begun by Peter I. in 1701-14. There 
is a population of about 60,000, who were, until 1864, serfs to the 
crown. 

Olonetz was colonized by Novgorod in the 11th century, and 
though it suffered much from Swedish invasion its towns soon 
became wealthy trading centres. Ivan IIl. annexed it to the 
principality of Moscow. 
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OLORON-SAINTE-MARIE, the chief town of an arron- 
dissement in the department of Dasses-Pyrénées, France, 
lies about 21 miles south-west of Pau, at the confluence of 
the mountain torrents (locally known as ‘‘gaves”) Aspe and 
Ossau, which unite to form the Oloron, a tributary of the 
Pau. The united population of Oloron and of Sainte- 
Marie, on the opposite bank of the Aspe, is 7746. Oloron, 
curiously clustered on the summit and slopes of a steep hill, 
has remains of old ramparts and pleasant promenades with 
beautiful views. The only building of interest, the church 
of the Sainte-Croix, belongs mainly to the 11th century ; 
it contains a large altar of gilded wood, constructed in the 
Spanish style of the 17th century. The church of Sainte- 
Marie, which formerly served as the cathedral of Oloron, 
is a medley of various styles from the llth to the 15th 
century, and its sculptures are more antique than tasteful. 
The fairs and markets of Oloron for cattle, horses, wool, 
and hains are much frequented, It manufactures woollen 
goods, textile fabrics, and caps (bérets), and has also tan- 
yards and flour-mills, 

Oloron, formerly Iluro, an ancient episcopal town, was destroyed 
by the Saraceus, and afterwards by the Normans, and was re- 
built in 1080 by the viscount of Déarn. At the Reformation the 
place became a centre of Catholic reaction. In the 17th century 
1t carried on a considerable trade with Aragon, until the Spaniards, 
jealous of its prosperity, pillaged the establishments of the Oloron 
merchants at Saragossa in 1694,— a disaster from which it only 
slowly recovered. ‘Tlie bishopric was suppressed in 1790. 

OLYBRIUS, Roman emperor from llth July to 23d 
October 472, was a member of the Anician family and a 
native of Rome, where he lived until the sack of Genseric 
in 455. He then went to Constantinople, where in 464 
he was made consul, and about the same time married 
Placidia, daughter of Valentinian III. In 472 he was 
sent to Italy by the emperor Zeno to assist Anthemius 
against Ricimer, but, having entered into negotiations with 
the latter, was himself proclaimed emperor, and, on the 
murder of his rival, ascended the throne unopposed. His 
reign was as uneventful as it was brief. He died from 
natural causes. 

OLYMPIA. The purpose of this article is to give 
a short but clear summary for English readers of the 
principal results obtained by the German exploration of 
Olympia in 1875-81, and recorded in the five volumes of 
the Ausgrabungen published at Berlin. While the sketch 
is necessarily confined to salient features and essential 
points, two aims have been kept in view :—first, to omit 
nothing that is important to the general study of antiquity ; 
secondly, to make the outlines, however slight, sufficiently 
precise and consecutive to serve as an introduction toa 
more special archeological study. Having enjoyed the 
advantage of seeing the excavatiqns, under the courteous 
guidance of Dr. Treu (then at the head of the German 
archeological mission), at the close of the third campaign 
in June 1878, the writer is able to speak of the ground 
not from a book-knowledge alone. A few words must be 
premised on the geography and history of Olympia, so far 
as an acquaintance with the broader aspects of these must 
be presupposed in an intelligent survey of the topography. 

On the western side of the Peloponnesus, the Alpheus, 
the chief river of the peninsula, issues from the central 
highlands of Arcadia. Increased by the tributary streams 
of the Ladon and the Erymanthus, it then flows, in a broad 
bed, between hills which gradually subside, until it enters 
on the sandy levels of the coast, and reaches the sea be- 
tween two long lagoons, The district traversed by its 
lower course is that which was anciently called Pisatis, 
extending from the mouth of the Alpheus to the Eryman- 
thus, between Elis on the north and Triphylia on the 
south. The alpine character of Arcadia has here entirely 
disappeared. There are few steep cliffs or rocks; the 


banks of the river are generally covered with alluvial 
earth ; and rich vegetation prevails, with abundance of 
evergreen trees and bushes. Cornfields, vines, and currants 
are plentiful; even the sandy tracts, coated with a rich 
mud, prove fertile. Cattle-breeding prospers on the higher 
ground of Mount Pholoe; and the lagoons yield fish. The 
stay-at-home character of the inhabitants which the his- 
torian Polybius notices was a natural result of their en- 
vironment. While the region was ill-suited to the secure 
development of a strong state, it was eminently favourable 
to a life of quiet industry, and was open on every side to 
peaceful intercourse with the neighbouring country. The 
ancient landing-place was at the mouth of the Alpheus,— 
about 3000 metres above the present mouth. The site of 
the modern town of Pyrgos—then much nearer the sea— 
may be that of the ancient Dyspontium. "The only modern 
landing-place is at Catácolo, where a mole has been 
constructed by French engineers. It is visited by 
coasting steamers, being one of the export-stations of the 
currant-trade. In the valley of the Alpheus, a few miles 
east of the point at which it enters on the flat seaboard, 
there existed a primitive shrine of the Pelasgian Zeus. As 
in other places associated with his worship, the low range 
bounding the Alpheus on the north was called Olympus, 
while the name of Ossa was given to the hill-boundary of 
the valley on the south. When the worship of the Hel- 
lenic Zeus had been established on this spot, the place 
acquired the name of Olympia. 

Olympia is on the right or north bank of the Alpheus 
(now the Ruphia), about 16 kilometres east in a straight 
line from the modern Pyrgos. The course of the river is 
here from east to west, and the average breadth of the 
valley is about 1000 metres. At this point a small stream, 
the ancient Cladeus, flows from the north into the Alpheus. 
The area known as Olympia is bounded on the west by 
the Cladeus, on the south by the Alpheus, on the north by 
the low heights which shut in the Alpheus valley, and on 
the east by the ancient race-courses. One group of these 
heights terminates in a conical hill, about 122 metres high, 
which is cut off from the rest by a deep cleft, and descends 
abruptly on Olympia. This hill is the famous Cronion 
(Kpóviov), sacred to Cronus, the father of Zeus. 

The natural situation of Olympia is, in one sense, of 
great beauty. When Lysias, in his Olympiacus (spoken 
here), ealls it * the fairest spot of Greece," he was doubtless 
thinking also—or perhaps chiefly—of the masterpieces 
which art, in all its forms, had contributed to the embellish- 
ment of this national sanctuary. But even now the praise 
seems hardly excessive to a visitor who, looking eastward 
up the valley of Olympia, sees the snow-crowned chains 
of Erymanthus and Cyllene rising in the distance. The 
valley, at once spacious and definite, is a natural temenos. 
Nowhere could the Greek Zeus be more fitly honoured by 
the display of human gifts, physical or mental; nowhere 
could the divided communities of Hellas find a more con- 
venient or attractive place of peaceful re-union. 

The importance of Olympia in the history of Greece has, 
in fact, this twofold character : it is at once religious and 
political. The religious associations of the place date from 
the prehistoric age, when, before the states of Elis and 
Pisa had been founded, predecessors—perhaps ancestors— 
of the Hellenes worshipped the “heaven-father” in this 
valley. The political associations may be said to date from 
the time when the Achæans founded Pisa, and combined 
the Pelasgian worship of the god Zeus with a local cult of 
their own ancestor, the hero Pelops. It was then, and in 
honour of Pelops, that games were probably instituted for 
the first time at Olympia. The addition of Hera and of 
the mother of the gods to the specially honoured deities 
must have come early in the Hellenic period. Elis and 
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Pisa were at first associated, as equal states, in the control 
of the Olympian festival. Sixteen women, representing 
eight towns of Elis and eight of Pisatis, wove the festal 
peplus for the Olympian Hera. Olympia thus became the 
centre of an duduxtvovia, or federal league under religious 
sanction, for the west coast of the Peloponnesus, as Delphi 
was for its neighbours in northern Greece. It suited the 
interests of Sparta to join this amphictyony ; and, before 
the regular catalogue of Olympic victors begins in 776 B.c., 
Sparta had formed an alliance with Elis. Aristotle saw 
in the temple of Hera at Olympia a bronze disk, recording 
the traditional laws of the festival, on which the name of 
Lycurgus stood next to that of Iphitus, king of Elis. 
Whatever may have been the age of the disk itself, the 
relation which it indicates is well attested. Elis had from 
the first been stronger than Pisa. Elis and Sparta, making 
common cause, had no difficulty in excluding the Pisatans 
from their proper share in the management of the Olympian 
sanctuary. Pisa had, indeed, a brief moment of better 
fortune. The ascendency of Pheidon of Argos enabled him 
to reassert the old Achzean claim by celebrating the 28th 
Olympiad under the presidency of the Pisatans. This 
festival, from which the Eleans and Spartans were excluded, 
was afterwards struck out of the official register, as having 
no proper existence. At last, about 570 B.c., the destruc- 
tion of Pisa by the combined forces of Sparta and Elis put 
an end to the long rivalry. Not only Pisatis, but also the 
district of Triphylia to the south of it, now became depend- 
ent on Elis. So far as the religious side of the festival 
was concerned, the Eleans had now an unquestioned supre- 
macy. It was at Elis, in the gymnasium of the city, that 
candidates from all parts of Greece were tested, before they 
were admitted to the athletic competitions at Olympia. 
To have passed through the training (usually of ten months) 
at Elis was regarded as the most valuable preparation. 
Elean officials, who not only adjudged the prizes at Olympia, 
but decided who should be admitted to compete, marked 
the national aspect of their functions by assuming the title 
of Hellanodice. 

Long before the overthrow of Pisa the list of contests 
at Olympia had been so enlarged and diversified as to invest 
the celebration with a Panhellenic character. Exercises 
of a Spartan type—testing endurance and strength with 
an especial view to war—had almost exclusively formed 
the earlier programme. But as early as the 25th Olympiad 
—i.e., several years before the interference of Pheidon on 
behalf of Pisa—the four-horse chariot-race was added. 
This was an invitation to wealthy competitors from every 
part of the Hellenic world, and was also the recognition 
of a popular or spectacular element, as distinct from the 
skill which had a merely athletic or military interest. 
Horse-races were added later. For such contests the 
hippodrome was set apart. Meanwhile the list of contests 
on the old racecourse, the stadion, had been enlarged. 
Besides the foot-race in which the course was traversed 
once only, there were now the diaulos or double course, 
and the “long” foot-race (dolichos). Wrestling and box- 
ing were combined in the pancration. Leaping, quoit- 
throwing, javelin-throwing, running, and wrestling were 
combined in the pentathlon. 

After the conquest of Messenia Spartan ambition had 
turned towards Arcadia. The aim of the Spartans was 
nothing less than the subjugation of the entire Pelo- 
ponnesus. But the decided check which the aggressors 
experienced in their new attempt produced a change of 
design. It became evident that a policy of forcible an- 
nexation could be pnshed no further. Yet Sparta might at 
least aspire to the hegemony of the peninsula. The other 
states of the Peloponnesus, while remaining independent, 
might be virtually under Spartan control And for the 
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establishment of such a hegemony what agency could be 
more suitable than that of Olympia? In the Olympian 
amphictyony, Sparta, closely allied with Elis, already held 
a commanding position. The rising popularity of the 
festival was constantly tending to make Olympia the 
religious and social centre of Peloponnesian life—indeed, 
in some sense, of the Hellenic world. As the Eleans, there- 
fore, were now the religious supervisors of Olympia, so 
the Spartans aimed at constituting themselves its political 
protectors. Their military strength—greatly superior at 
the time to that of any single Hellenic state—readily 
enabled them to do this in the most effectual manner. 
Spartan arms could enforce the sanction which the 
Olympian Zeus gave to the oaths of the amphictyones, 
whose federal bond was symbolized by common worship 
at his shrine. Spartan arms could punish any violation 
of that “sacred truce ” which was indispensable if Hellenes 
from all cities were to have peaceable access to the Olym- 
pian festival. And in the eyes of all Dorians the assured 
dignity thus added to Olympia would be enhanced by the 
fact that the protectors were the Spartan Heraclide. 

Thus, under the permanent guarantee of the strongest 
military power, and at the same time under auspices which, 
for a large part of the Greek world, were the most illustrious 
possible, Olympia entered on a new phase of brilliant and 
secure existence as a recognized Panhellenic institution. 
This phase may be considered as beginning after the de- 
struction of Pisa, about 570 s.c. And so it continued 
to be to the last. While the details of the scene and of 
the festival were the subjects of endless modification or 
change, Olympia always remained a central expression of 
the Greek ideas that the body of man has a glory as well 
as his intellect and spirit, that body and mind should alike 
be disciplined, and that it is by the harmonious discipline 
of both that men best honour Zeus. The significance of 
Olympia was larger and higher than the political fortunes 
of the Greeks who met there, and it survived the overthrow 
of Greek independence. In the Macedonian and Roman 
ages the temples and contests of Olympia still interpreted 
the ideal at which free Greece had aimed. Philip of 
Macedon and Nero are, as we shall see, among those whose 
names have a record in the Altis. Such names are typical 
of long series of visitors who paid homage to Olympia. 
Even those who were least in sympathy with the old spirit 
of the festival could still feel that the place was represent- 
ative and unique. According to Cedrenus, a Greek writer 
of the 11th century (Zévoys' IaTopióv, i. 326), the Olympian 
festival ceased to be held after 393 A.D., the first year of 
the 293d Olympiad. The list of Olympian victors, which 
begins in 776 B.c. with Corcebus of Elis, closes with the 
name of an Armenian, Varastad, who is said to have be- 
longed to the race of the Arsacide. In the 5th century 
the desolation of Olympia had set in. The chryselephant- 
ine statue of the Olympian Zeus, by Phidias, was carried 
to Constantinople and perished in a great fire, 476 A.D. 
The Olympian temple of Zeus is said to have been destroyed, 
either by the Goths or by Christian zeal, in the reign of 
Theodosius II. (402-450 A.p.). 

The German excavations at Olympia were begun in 
1875. After six campaigns, of which the first five lasted 
from September to June, they were completed on the 20th 
of March 1881. The result of these six years' labours was, 
first, to strip off a thick covering of earth from the Altis, 
the consecrated precinct of the Olympian Zeus. This 
covering had been formed, during some twelve centuries, 
partly by clay swept down from the Cronion, partly by 
deposit from the overflowings of the Cladeus. The task 
presented to the German explorers may be judged by the 
fact that the coating of earth over the Altis had an average 
depth of no less than five metres. 
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Their work could not, however, be restricted to the Altis. 
It was necessary to dig beyond it, especially on the west, 
the south, and the east, where several ancient buildings 
existed, not included within the sacred precinet itself. The 
complexity of the task was further increased by the fact 
that in many places early Greek work had later Greek 
on top of it, or late Greek work had been overlaid with 
Roman. In a concise survey of the results obtained, it 
will be best to begin with the remains external to the 
precinct of Zeus.! 


I.—REMAINS OUTSIDE THE ALTIS. 


A. West Siíde.—'The materials and the technical character of 
the wall bounding the Altis on the west are the same as those which 
belong to the western portion of the south Altis wall. Both be- 
long to the earlier part of the Macedonian age, and to a time at 
which the Altis received its largest traceable extension to west, 
north-west, and south-west. In the west wall were two gates, one at 
its northern and the other at its southern extremity. Each 
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gate was mpócTvAos, having before it on the west a colonnade con- 
sisting of a double row of four columns. A third and smaller 
gate, at about the middle point of the west wall, and nearly 
opposite the Pelopion iu the tis, was probably of a later age. 

West of the west Altis wall, on the strip of ground between the 
Altis and the river Cladeus (of which tlie course is roughly parallel 
to the west Altis wall) the following buildings were traced. "The 
order in which they are placed here is that in which they suceeed 
each other from north to south. 

1. Just outside the Altis at its north-west corner was a Gymna- 
sium. A large open space, not regularly rectangular, was enclosed 
on two sides—possibly on three—by Dorie colonnades. On the 
south it was bordered by a portico with a single row of columns in 
front ; on the east by a longer portico, with a similar colonnade in 
front, and a second row, parallel to the first, traversing the interior 
of the portico itself. At the south-east corner of the gymnasium, in 
the angle between the south and the east portico, was a Corinthian 
doorway, which a double row of columns divided into three passages. 
Immediately to the east of this doorway was the gate giving access 
to the Altis at its north-west corner. The gymnasium was used 
for practice in the first four exercises of the pentathlon—leaping, 
quoit-throwing, javelin-throwing, running. The great length of 
the east portico is thus explained. 

2. Immediately adjoining the gymnasium on the south was a 
Palexstra, the place of exercise for wrestlers and boxers. It was 

1 Permission to use the accompanying plan of Olympia has kindly 
been given by the publisher, Herr Weidmann of Berlin. : 
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in the form of a square, of which each side was about 64 metres 
long, enclosing an inner building surrounded by a Dorie colon- 
nade. Facing this inner buildiug on north, cast, and west were 
rooms of different sizes, to which doors or colonnades gave access. 
The chief entrances to the palestra were at south-west and 
south-cast, separated by a long Ionic porch which extended along 
the south side. j 

3. Near the palæstra on the south a Byzantine church forms 
the central point in a complex group of remains. (a) The church 
itself occupies the site of an older brick building, which is perhaps 
a remnant of the ‘‘workshop of Phidias” seen by Pausanias. 
(b) North of the ehurch is a square fountain-house, of the Hellenic 
age. (e) West of this is a small circular structure, enclosed by 
square walls. An altar found (in situ) on the south side of the 
circular enclosure shows by au inscription that this was the Heroon, 
where worship of the heroes was practised down to a late period. 
(d) East of the fountain-house stood a large building, of Roman 


age at latest, arranged round an inner hall with colonnades. Fts 
particular destination is uncertain. (e) So, too, is that of a long 
and narrow building on the south of the Byzantine church. It 


may have been the priests’ house mentioned by Pausanias, or it 
may have been occupied by the @ardpivra, those alleged ‘ descend- 


ants of Phidias ” (Paus. v. 
14) whose hereditary privi- 
lege it was to keep the 
X | statue of Zeus clean. The 


€ 

a so-called “workshop of 

T Pl Phidias" (see a) evidently 
mien ot, d owed its preservation to 


the faet that it continued 
to be used for actual work, 
and the adjacent building 
wonld have been a con- 
venient lodging for the 
artists. 

4. South of the group 
described above occur the 
remains of a large build- 
ing, dating from the late 
Hellenic or early Macedonian age. It is an oblong, of which the 
north and south sides measure about 80 metres, the east and west 
about 73. Its orientation differs from that of all the other build- 
ings above mentioned, being not from north to south, but from 
west-sonth-west to cast-north-east ; and there are signs that it was 
built before the west Altis wall. Externally it is an Ionie peri- 
pteros, enclosing suites of rooms, large aud small, grouped round a 
small interior Doric peristyle. In Roman times it was altered in 
such a way as to distribute the rooms into (apparently) four quarters, 
each having an atrium with six or fonr columns. The most prob- 
able eonjeeture is that it was used as a lodging for distinguished 
visitors during the games, such as the heads of the special missions 
from the various Greek cities (épx:@éwpo), or Roman officials. 
Traees existing within the exterior porticos on north, west, and 
east indicate much carriage traffic. . 

B. South Side.—Although the limits of the Altis on the south 
(i.e., on the side towards the Alpheus) can be traced with approxi- 
mate aecuracy, the precise line of the south wall becomes doubtful 
after we have advaneed a little more than one-third of the distance 
from the west to the east end of the south side. The middle and 
eastern portions of the south side were plaees at which architect- 
ural ehanges, large or small, were numerous down to the latest 
times, and where the older buildings met with scant mercy. The 
westernmost and best-defined part of the sonth-wall line is, as 
already stated, coeval with the west wall, belonging to the early 
Macedonian age. A 

1. The Council Hall (Bovevripov, Paus. v. 23) was just out- 
side the Altis, nearly at the middle of its south wall. It comprised 
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two separate Doric buildings of identical form, viz., oblong, having 
a single row of columns dividing the length into two naves, and 
terminating to the east in a semicirenlar apse. The orientation 
of each was from west-south-west to east-north-east, ono bein 

south-sonth-east of the other. In the space between stood a smal 

square building. In front, on the east, was a portico extending 
aiong the front of all three buildings ; and east of this again a 
large trapeze-shaped vestibule or fore-hall, enelosed by a colonnade. 
This boulenterion would have been available on all oceasions when 
Olympia became the scene of conference or debate between the 
M MEE of different states, —whether the subject was properly 
political, as concerning the amphictyonic treaties, or related more 
directly to the administration of the sanctuary and festival. Two 
smaller Hellenic buildings stood immediately west of the bouleu- 
terion. The more northerly of the two opened on the Altis. Their 
purpose is uncertain. 

2. Close to the bouleuterion on the south, and running parallel 
with it from south-west by west to north-east by east, was the South 
Portico, a late but handsome structure, closed on the north side, 
open on the south and at the east and west ends The external 
colonnade (on south, east, and west) was Doric; the interior row of 
columns Corinthian. It was used asa promenade, and as a place 
from which to view the festal processions as they passed towards 
the Altis. 

3. East of the bouleuterion was a gateway of Roman age, with 
triple entrance, the central being the widest, opening on the Altis 
from the south. North of this gateway, but at a somewhat greater 
depth, traces of a pavement were found in the Altis. This was 
manifestly the gateway by which the sacred processions entered the 
Altis in Roman times. The older processional route, however, prob- 
ably struck the sonth boundary of the Altis at a point somewhat 
to the west of the Roman gate, proceeding past the front of the 
bouleuterion and the eastern end of the south portico. 

C. East Side.—The line of the east wall, running due north and 
south, ean be traced from the north-east corner of the Altis down 
about three-fifths of the east side, when it breaks off at the remains 
known as ‘‘ Nero's house," These are the first which claim atten- 
tion on the east side. 

1. Pausanias mentions a building called the Leonidaton, erected 
by the Elean Leonidas ‘outside the Altis, and near the Processional 
Gate." This Leonidaion was the point from which he set out on 
many of his walks in the Altis. Its original form is traceable in 
Hellenic remains at the south-east angle of the Altis, which show 
that the Leonidaion—an oblong structure with colonnade on north, 
west, and south—stood within ihe Altis. But the Greek Leonidaion 
was afterwards absorbed into a Roman house which projected be- 
yond the Altis on the east, the south part of the east Altis wall 
being destroyed to admit of this. A piece of leaden water- pipe 
found in the house bears NER. AVG. Only a Roman master could 
have dealt thus with the Altis, and with a building which, like the 
Leonidaion, stood within its sacred precinct. It cannot be doubted 
that the Roman house—from which three doors gave aecess to the 
Altis—was that occupied by Nero when he visited Olympia. Later 
Roman hands again enlarged and altered the building, which may 
perhaps have been used for the reception of Roman governors. But 
Pausanias, who speaks only of a Leonidaion, shows that the old 
Greek name was retained, even when the building of Nero’s time 
had placed the new Leonidaion beyond the limits of the Altis. 

2. Following northwards the line of the east wall, we reach at 
the north-east corner of the Altis the entrance to the Stadion, which 
extends east of the Altis in a direction from west-south-west to 
east-north-east. The apparently strange and inconvenient posi- 
tion of the Stadion relatively to the Altis was due simply to the 
necessity of obeying the conditions of the ground, here determined 
by the curve of the lower slopes which bound the valley on the 
north. The German explorers excavated the Stadion so far as was 
necessary for the ascertainment of all essential points. Weak 
walls had originally been built on west, east, and south, the north 
boundary being formed by the natural slope of the hill. The walls 
were afterwards thiekened and raised. "The space thus defined 
was a large oblong, about 214 metres in length by 32 in breadth. 
There were no artificial seats. It is computed that from 40,000 to 
45,000 spectators conld have found sitting-room, though it is 
hardly probable that such a number was ever reached. The exact 
length of the Stadion itself—which was primarily the course for 
the foot-race— was 192:27 metres,—an important result, as it 
determines the Olympian foot to be 0:3204 metre. Inthe Heraion 
at Olympia, it may be remarked, the unit adopted was not this 
Olympian foot, but an older one of 0:297 metre. The starting- 
point and the goal in the Stadion were marked by limestone 
thresholds, Provision for drainage was made by a channel running 
round the enclosure. The Stadion was used not only for foot-races 
but for boxing, wrestling, leaping, quoit-throwing, and javelin- 
throwing. 

The entrance to the Stadion from the north-east corner of the 
Altis was a privileged one, reserved for the judges of the games, 
the competitors, and the heralds. Its form was that of a vaulted 
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tunnel, 100 Olympian feet in length. Dating from about 350-300 
B.C., it is one of the oldest examples of vaulted work in eut stone. 
To the west was a vestibule, from which the Altis was entered by 
a handsome gateway. 

3. The Hippodrome, in which the chariot-races and horse-races 
were held, can no longer be accurately traced. The overflowings of 
the Alpheus have washed away all certain indications of its limits. 
But it is elear that it extended south and sonth-east of the Stadion, 
and ronghly parallel with it, though stretching far beyond it to 
the east. From the state ef the ground the German explorers 
inferred that the length of the hippodrome was 770 metres or 4 
Olympie stadia. 

D. North Side.—lf the northern limit of the Altis, like the 
west, south, and east, had been traced by a boundary wall, this 
would have had the effect of excluding from the precinct a spot 
so sacred as the Cronion, the hill inseparably associated with the 
oldest worship of Zeus at Olympia. It seems therefore unlikely 
that any such northern boundary wall ever existed. But the line 
which such a boundary would have followed is partly represented by 
the remains of a wall running from east to west immediately north 
of the treasure-houses (see below), which it was designed to protect 
against the descent of earth from the Cronion just above. This 
was tho wall along which, about 157 a.p., the main water-channel 
constructed by Herodes Atticus was earried. 

Having now surveyed the chief remains external to the saered 
preeinet on west, south, east, and north, we proceed to notice thoso 
which have been traced within it. 


I].—REMAINS WITHIN THE ALTIS. 

The form of the Altis, as indicated by the existing traces, is not 
regularly rectangular. The length of the west side, where the line 
of direction is from south-south-east to north-north-west, is about 
195 metres. The south side, running nearly due east and west, 
is about equally long, if measured from the end of the west wall to 
the point which the east wall would touch when produced due south 
in a straight line from the place at which it was demolished to 
make way for **Nero's house.” The east side, measured to a point 
just behind the treasnre-houses, is the shortest, about 180 metres. 
The north side is the longest. A line drawn eastward behind the 
treasure-houses, from the Prytaneion at the north-west angle, would 
give about 250 metres. 

The remains or sites within the Altis may conveniently be 
classed in three main groups, viz.—(A) the chief centres of re- 
ligious worship; (B) votive buildings; (C) buildings, &c., connected 
with the administration of Olympia or the reception of visitors. 

A. Chief Centres of Religious Worship.—1. The earliest Hellenic 
phase of the sauctuary, when a pre-Hellenic worship of Zeus was 
combined with a cult of the hero Pelops, is recalled by the Altar 
of Zeus. This, the central object of the older temenos, stood a 
little east of the Pelopion, and after the Altis had been enlarged 
was still nearly at its centre. The basis was of elliptic form, the 
length of the lozenge being directed from south-south-west to north- 
north-east, in such a manner that the axis would pass through the 
Cronion, The upper structure imposed on this basis was in two 
tiers, and also, probably, lozenge-shaped. This was the famous 
‘‘ash-altar” at which the Iamide, the hereditary gens of uávres, 
practised those rites of divination by fire (uavruct) de éum'pwv) in 
virtue of which more espeeially Olympia is saluted by Pindar as 
“(mistress of truth” (6éemow' áXa0clas). The steps by which the 
priests mounted the altar seem to have been at north and south. 

2. The Pelopion, to the west of the Altar of Zeus, was a small 
precinct in which, from the time when Pisa was founded by the 
Acheans, sacrifices were offered to the Achxan fpws Pelops. The 
traces agree with the account of Pausanias. Walls, inclined to each 
other at obtuse angles, enclosed a plot of ground having in the 
middle a low tumulus of elliptic form, about 35 metres from east 
to west by 20 from north to south. A Doric propylaion with 
three doors gave access on the south-west side. 

The three temples of the Altis were those of Zeus, Hera, and the 
Mother of the gods. All were Doric. All, too, were completely 
surrounded by a colonnade, t.e., were ** peripteral." 

3. The Temple of Zeus, south of the Pelopion, stood on a high 
substructure with three steps. The colonnades at the east and 
west side were of six columns each ; those at the north and south 
sides (counting the corner columns again) of thirteen each. The cella 
had a prodomos on the east and an opisthodomos on the west. The 
cella itself was divided longitudinally (z.¢., from east to west) into 
three partitions by a double row of columns. The central partition, 
which was the widest, consisted of three sections. The west section 
was shut off; it contained the throne and image of the Olympian 


Zeus. The middle section, next to the east, contained a table and 
stele. Here, probably, the wreaths were presented to the victors. 


The third or easternmost section, which had side porticos, was 
open to the public. This temple was most richly adorned with 
statues and reliefs. On the east front Peonius had represented in 
twenty-one colossal figures the moment before the contest between 
Ginomaus and Pelops. The west front exhibited the fight of the 
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Lapithe and Centaurs, and was connected with the name of Alea- 
menes. The Twelve Labours of Heracles were depicted on the 
metopes of the prodomos and opisthodomos ; and of these reliefs 
much the greater part was found,—enongh to determine with 
certainty all the essential features of the composition. It was 
near this temple, at a point about 35 metres east-south-east from 
the south-east angle, that the explorers found the fragment of a 
flying goddess of victory—the Nice of Pxonius, 

4, The Temple of Hera (Heraion), north of the Pelopion, was 
raised on two steps. It was originally built as a temple în antis, 
and afterwards converted into a peripteros, having colonnades of 
six columns each at east and west, and of sixteen each (counting 
the corner columns again) at north and south. It was smaller than 
the temple of Zeus, and, while resembling it in general plan, differed 
from it by its singular length relatively to its breadth. When 
Pausanias saw it, one of the two columns of the opisthodomos (at 
the west end of the cella) was of wood ; and for a long period all 
the columns of this temple had probably been of the same material. 
A good deal of patch-work in the restoration of particular parts 
seems to have been done at various periods. The cella—divided, 
like that of Zeus, into three partitions by a double row of columns 
—had four “tongue-walls,” or small sereens, projecting at right 
angles from its north wall, and as many from the south wall. Five 
niches were thus formed on the north side and five on the south. 
In the third niche from the east, on the north side of the cella, was 
found one of the greatest of all the treasures which rewarded the 
German explorers,—the Hermes of Praxiteles (1878). 

5. The Temple of the Mother of the Gods (Metroon) was again 
considerably smaller than the Heraion. It stood to the east of the 
latter, and had a different orientation, viz., not west to east, but 
west-north-west to east-south-east. It was raised on three steps, 
and had a peripteros of six eolumns (east and west) by eleven (north 
and south), having thus a slightly smaller length relatively to its 
breadth than either of the other two temples. Here also the cella 
had prodomos and opisthodomos. The adornment and painting of 
this temple had once been very rich and varied. There are indica- 
tions that in Roman times it underwent a restoration, conducted, 
apparently, with little taste or skill. 

B. Votive Edifices, — Under this head are placed buildings erected, 
cither by states or by individuals, as offerings to the Olympian god. 

1. The twelve Z'reasure-houses on the north side of the Altis, 
immediately under the Cronion, belong to this class. We have 
seen that on the north side the limit of the Altis does not seem 
to have been defined by a wall, as on the other three sides. Here, 
then, we eannot distinguish with the same precision between objects 
within or without the precinct. The row of treasure -houses is, 
however, so situated that they are most naturally regarded as 
standing within the Altis, with a single exception. This is the 
easternmost of the twelve, the treasure-house dedieated by the 
state of Gela, whieh projected on the east beyond the line of the 
east Altis wall. It was evidently the oldest of the series. Originally 
planned as a small Doric temple £n antis, of which the longer sides 
were the north and sonth, it was afterwards adorned on the south 
side with a colonnade, having six columus in front. Dorie cut stone- 
work, overlaid with coloured terra-cotta plates, occurred here, as in 
monuments found at Gela itself, at Sclinus, and elsewhere in Sicily. 

The same general character—that of a Dorie temple in antis, 
facing south—is traceable in all its younger neighbours on the 
west. In the cases of six of these the fragments are sufficient to 
aid a reconstruction. Two—viz., the 2d and 3d counting from the 
west—had been dismantled at an early date, and their site was tra- 
versel by a roadway winding upward towards the Cronion. This 
roadway seems to have been older at least than 157 A.D., sinee it 
caused a deflexion in the watercourse along the base of the Cronion 
constructed by Herodes Atticus. Pausanias, therefore, would not 
have seen treasure-houses Nos. 2 and 3. This explains the fact 
that, though we can trace twelve, he names only ten. 

As the temples of ancient Greece partly served the purposes of 
banks, in which precious objects could be securely deposited, so the 
form of a small Doric chapel was a natural one for the ‘‘ treasure- 
house" to assume. Each of these treasure-houses was erected by a 
Greek state, either as a thank-offering for Olympian victories gained 
by its eitizeus, or as a general mark of homage to the Olympian Zeus. 
The treasure-houses were designed to contain the various dvaéjpara 
or dedicated gifts (such as gold and silver plate, &c.), in which the 
wealth of the sanctuary partly consisted. The temple inventories 
recently discovered at Delos illustrate the great quantity of such 
possessions which were apt to accumulate at a shrine of Panhellenic 
celebrity. Taken in order from the west, the treasure-houses were 
founded by the following states :—1, Sicyon ; 2, 3, unkuown; 4, 
Syracuse (referred by Pausanias to Carthage); 5, Epidamnus; 6, 
Byzantium ; 7, Sybaris; 8, Cyrene; 9, Selinus ; 10, Metapontum ; 
11, Megara ; 12, Gela. It is iuteresting to remark how this list 
represents the Greek colonies, from Libya to Sicily, from the 
Euxine to the Adriatie. Greece proper, on the other hand, is 
represented only by Megara and Sicyon. The dates of the founda- 
tions cannot be fixed. 
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2. The Philippeion stood near the north-west corner of the Altis, 
a short space west-south-west of the Heraion. It was dedicated 
by Philip of Macedon, after his victory at Cheronea (338 B.C. ). 
Asa thank-offering for the overthrow of Greek freedom, it might 
seem strangely placed in the Olympian Altis. But it is, in fact, 
only another illustration of the manner in which Philip's position 
and power enabled him to place a decent disguise on the real nature 
of the change. Without risking any revolt of Hellenic feeling, 
the new ‘‘captain-general” of Greece could erect a monument of 
his triumph in the very heart of the Panhellenic sanctuary. The 
building consisted of a circular Ionic colonnade (of eighteen columns), 
about 15 metres in diameter, raised on three steps, and enclosing 
a small circular cella, probably adorned with fourteen Corinthian 
half-columns. 

3. The Exedra of Herodes Atticus stood at the north limit of the 
Altis, close to the north-east angle of the Ieraion, and immediately 
west of the westernmost treasure-house (that of Sicyon) It con- 
sisted of a half-dome of brick, 16°6 metres in diameter, with south- 
south-west aspect. Under the half-domeé were placed twenty-one 
marble statues, representing the family of Antoninus Pius, of 
Mareus Aurelius, and of the founder, Herodes Atticus. In front 
of the half-dome on the south, and extending slightly beyond it, 
was a basin of water for drinking, 22 metres long. The ends of 
the basin at north-north-west and south-sonth-east were adorned 
by very small open temples, each with a cirenlar colonnade of eight 
pillars. A marble bull, in front of the basin, bore an inscription 
saying that IIerodes dedicates the whole to Zeus, in the name of 
his wife, Annia Regilla. The exedra must have been seen by 
Pausanias, but he does not mention it. 

C. It remains to notice those features of the Altis which were 
connected with the management of the sanctuary or with the 
accominodation of its guests. 

1. Olympia, besides its religious character, originally possessed 
also a political character, as the centre of an amphictyouy. It 
was, in fact, a sacred zóNMs, We have seen that it had a bouleu- 
terion for purposes of public debate or conference. So also it was 
needful that, like a Greek city, it should have a publie hearth or 
prytaneion, where fire should always burn on the altar of the 
Olympian Hestia, and where the controllers of Olympia should 
exercise public hospitality. The Prytaneion was at the north-west 
corner of the Altis, in such a position that its south-east angle was 
close to the north-west angle of the Heraion. It was apparently a 
square building, of which each side measured 100 Olympian feet, 
with a south-west aspect. It contained a chapel of Hestia at the 
front or south-west side, before which a portico was afterwards 
built. The dining-hall was at the back (north-east), the kitelien on 
the north-west side. On the same side with the kitchen, and also 
on the opposite side (south-east), there were some smaller rooms. 

2. The Porch of Echo, also called the ‘‘ Painted Porch” (ero& 
motxidy), extended to a length of 96 metres along the east Altis wall. 
Raised on three steps, and formed by a single Doric colonnade, open 
towards the Altis, it afforded a place from which spectators could 
conveniently view the passage of processions and the sacrifices at 
the great altar of Zeus. 

3. Before the Porch of Echo, and east of the Altar of Zeus, was 
the Proedria, a structure 20 metres long, containing places of 
honour for officials and visitors of distinction. A flight of steps, 
curved inwards in a semicircle, gave access from the west. At 
either end of the Proedria (north and south) stood a colossal Ionic 
column. These columns, as the inscriptions show, once supported 
statues of Ptolemy and Berenice. i i 

4. The Agora was the name given to that part of the Altis which 
had the Poreh of Echo and Proedria on the east, the Altar of Zeus 
on the west, the Metroon on the north, and the precinct of the 
Temple of Zeus on the south-west. In this part stood the altars 
of Zeus Agoraios and Artemis Agoraia. 

5. The Zanes (Züves) were brazen images of Zeus, the cost of 
making which was defrayed by the fines exacted from competitors 
who had infringed the rules of the contests at Olympia. These 
images stood at the northern side of the Agora, in a row, which 
extended from the north-east angle of the Metroon to the gate of 
the private entrance from the Altis into the stadion. Sixteen 
pedestals were here discovered dn situ. A lesson of loyalty was 
thus impressed on aspirants to renown by the last objects which 
met their eyes as they passed from the sacred enclosure to the 
scene of their trial. r 

6. Arrangements for Water-supply.—A copious supply of water 
was required for the service of the altars and temples, for the pri- 
vate dwellings of priests and officials, for the use of the gymna- 
sium, palestra, &c., and for the therme which arose in Roman 
times. In the Hellenic age the water was derived wholly from 
the Cladens and from the small lateral tributaries of its valley. 
A basin, to serve as a chief reservoir, was built at the north-west 
corner of tlie Altis ; and a supplementary reservoir was afterwards 
constructed a little to the north-east of this, on the slope of the 
Cronion. A new source of supply was for the first time made 
available by Herodes Atticus, c. 157 A.D. At a short distance 
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east of Olympia, near the village of Miraka, small streams flow 
from comparatively high ground throngh the side-valleys which 
deseend towards the right or northern bank of the Alpheus, From 
these side-valleys water was now conducted to Olympia, entering 
the Altis at its north-east corner by an arehed eanal which passed 
behind the treasure-houses to the reservoir at the back of the 
exedra. The Jarge basin of drinking-water in front of the exedra 
was fed thence, and served to associate the name of Herodes with 
a benefit of the highest practical value, Olympia further possessed 
several fountains, enclosed by round or square walls, chiefly in 
connexion with the buildings outside the Altis. The drainage of 
the Altis followed two main lines. One, for the west part, passed 
from the south-west angle of the Heraion to the south portico 
outside the south Altis wall. The other, whieh served for the trea- 
sure-houses, passed in front of the Poreh of Eeho parallel with the 
line of the east Altis wall The whole subject of the water-works 
of Olympia was exhaustively investigated by Herr Graber, and has 
been explained by him in vol. v. of the Excavations, pp. 26 sq. 


Such, in brief outline, are the more important results 
of the German exploration of Olympia, an enterprise alike 
honourable to the Government which undertook it and to 
the eminent men by whom it was conducted. The work 
of excavation was from the outset guided by scientific 
knowledge, and the results were at no point confused or 
obscured by rash and unsound theories. The general out- 
come of the undertaking is certainly greater than could 
have reasonably been anticipated at its commencement. 
In the Olympia seen by Pausanias there was, of course, 
very much of which not the slightest trace has been 
found,— such, for instance, as the temples of Eileithyia, of 
Aphrodite Urania, and of Demeter Chameune. In regard 
to particular works of art, many hopes of discovery have 
been disappointed, nor can ''the survival of the fittest” 
be always acknowledged in the salvage from so many cen- 
turies of ruin. On the other hand, the German campaigns 
had their welcome surprises and their strokes of good 
fortune, such as the finding of the Hermes and the Nice. 
Above all, they have their reward in this, that the topo- 
graphy of Olympia is now thoroughly ascertained. We 
now know with certainty the exact position of the prin- 
cipal buildings, the plan of the Altis and its relation to 
its whole environment, and all the main local conditions 
of the festival. In reading an Olympian ode of Pindar, 
the modern student can now call up the scene with adc- 
quate fulness of detail. Precious as are the particular 
works of ancient art which have been discovered, and valu- 
able as are the results of the study of art and architecture, 
the largest gain of all consists in the vivid and suggestive 
light thus shed on a great centre of Hellenic history and 
life. ORTOS J. 

OLYMPIAS, the ambitious and energetic wife of Philip 
IL, king of Macedonia, and the mother of Alexander IIL, 
commonly called The Great, was daughter of Neoptolemus 
L, king of Epirus, who claimed to be descended from 
Pyrrhus, son of Achilles. Plutarch tells us that it was 
while being initiated in the Samothracian mysteries, in 
which she was an enthusiastic participant, that Philip, still 
very young, fell in love with her. The marriage took place 
in 359 B.c., shortly after his accession, and Alexander 
was born in 356. There was also a daughter, named 
Cleopatra. The fickleness of Philip and the vehement and 
jealous temper of Olympias led to a growing estrange- 
ment, which became complete when Philip married a second 
wife, Cleopatra, in 337. Alexander, who strongly sided 
with his mother, withdrew, along with her, into Epirus, 
whence they both returned in the following year, after the 
assassination of Philip, which Olympias is said to have 
countenanced. During the absence of Alexander, with 
whom she had regular correspondence on public as well as 
domestic affairs, she had great influence in Macedonia, and 
by her arrogance and ambition gave great trouble to 
Antipater,—so great, indeed, that on the death of her 
son (323) she found it prudent to withdraw into Epirus. 
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Here she remained until 317, when, allying herself with 
Polysperchon, by whom her old enemy had been succeeded 
in 319, she took the field with an Epirote army ; the op- 
posing troops at once declared in her favour, and for a 
short period Olympias was mistress of Macedonia. Cas- 
sander, Antipater's son, speedily, however, returned from 
the Peloponnesus, and, after an obstinate siege, compelled 
the surrender of Pydna, where she had taken refuge. One 
of the terms of the capitulation had been that her life 
should be spared; but this did not protect her against 
trial for numerous and cruel executions (including that of 
Nicanor, Cassander's brother) of which she had been guilty 
during her short lease of power. Condemned without a 
hearing, she was put to death tumultuously by the friends 
of those whom she had slain, and Cassander is said to have 
denied her remains the rites of burial (316). 

OLYMPUS, the name of many mountains in Greece 
and Asia Minor, and of the fabled home of the gods, and 
also a city name and a personal name. 

I. Of the mountains bearing the name the most famous 
is the lofty ridge on the borders of Thessaly and Macedonia. 
The river Peneus, which drains Thessaly, finds its way to 
the sea through the great gorge of Tempe, which is close 
below the south-eastern end of Olympus and separates it 
from Mount Ossa. The highest peak of Olympus is over 
9000 feet high ; itis covered with snow for great part of 
the year. Olympus is à mountain of massive appearance, 
in many places rising in tremendous precipices broken by 
vast ravines, above which is the broad suminit. The lower 
parts are densely wooded; the summit is naked rock. 
Homer calls the mountain dydévvidos, paxpéds, roAvdeipas ; 
the epithets vidoeis, toAVSevdpos, frondosus, and opacus are 
used by other poets. The modern name is "EAvpo, a 
dialectic form of the ancient word. 

The peak of Mount Lycæus in the south-west of Arcadia 
was called Olympus. East of Olympia, on the north bank 
of the Alpheus, was a hill bearing this name; beside Sellasia 
in Laconia another. The name was even commoner in Asia 
Minor : a lofty chain in Mysia (Keshish Dagh), a ridge cast 
of Smyrna (Nif Dagh), other mountains in Lycia, in Galatia, 
in Cilicia, in Cyprus, &c., were all called Olympus. 

IT. A lofty peak, rising high above the clouds of the 
lower atmosphere into the clear ether, seemed to be the 
chosen seat of the deity. Homer distinguishes between 
Olympus, which is the mountain, and the heaven or ether; 
but later poets use the terms as practically equivalent. In 
the elaborate mythology of Greek literature Olympus was 
the common home of the multitude of gods. Each deity 
had his special haunts, but all had a residence at the court 
of Zeus on Olympus; here were held the assemblies and 
the common feasts of the gods. 

IIT. There was a city in Lycia named Olympus ; it was 
a bishopric in the Byzantine time. 

IV. A semi-historical musician, named Olympus, was 
connected with the development of flute music about 700 
B.c. It is probable that he introduced the double flute, 
and increased the number of holes in the instrument and 
the tones of which it was capable: on the right flute were 
three holes for the low notes, on the left four for the high 
notes. He also brought into use compositions for the 
flute without words (xpotpara). It is said that he was 
an elegiac poet, but this is apparently a misconception. 
It is difficult to say whether Olympus is an actual histori- 
cal person, or whether he merely represents in an indivi- 
dualized form the influence which Phrygian music, used 
in the Phrygian religion, began to exert on the Ionian 
cities about 700 r.c. The growth of intercourse between 
Phrygia and Ionia at this time is certain (see PHRYGIA). 
In any case, the musical innovations associated with the 
name of Olympus were the beginning of a richer and more 
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varied school of lyric poetry, as well as of music, in the 
Greek world. 

On the musician sce, besides the general works on Greek litera- 
ture, Ritschl, ** Olympos der Aulet,” in Opusc., i.; Flach, Gesch. d. 
gricch. Lyrik, 1883; Westphal, Metrik, &c. - 

OLYNTHUS was an important city of Chalcidice (see 
vol. xv. p. 137), situated in a fertile plain at the head of 
the Toronaic gulf between the peninsulas of Sithonia and 
Pallene, at some little distance from the sea, and about 
60 stadia from Potidæa. The district belonged origin- 
ally to a Thracian people, the Bottiæi; and it is said 
that it was given over to the Greek colonists of Chal- 
cidice at the Persian invasion. It fell under Athenian 
influence during the 5th century, but regained its frec- 
dom during the invasion of Brasidas (424 B.c.). It became 
the head of a great confederacy, and its power excited the 
jealousy of Sparta. A war broke out 383-379, and Olyn- 
thus was compelled to become a member of the Spartan 
confederacy. No long time afterwards the Athenians 
made themselves masters of several towns which had pre- 
viously been under the influence of Olynthus, and then a 
new and more dangerous enemy appeared on the northern 
frontier. Philip of Macedon found the city his most 
powerful rival, and directed all his strength against it. 
The Athenians made an alliance with Olynthus, but did 
not give any active aid, though Demosthenes tried hard 
to induce them to oppose Philip before he grew too strong. 
The famous series of Olynthiac orations was delivered by 
him at this crisis. After a long siege the city was cap- 
tured by treachery in 347 B.c.; it was razed to the ground, 
and the people sold as slaves. 

OMAHA, the largest city in Nebraska, U.S., is situ- 
ated on the west bank of the Missouri, 600 miles from 
its confluence with the Mississippi, in 41° 15’ 43" N. lat. 
and 95° 55’ 47" W. long. (time 1^ 16" after that of Wash- 
ington). The lower part, situated mainly on a terrace, 
is principally devoted to business; the upper part, on the 
bluffs, to the finer residences, parks, and churches. It was 
founded in 1854, and in 1855 it became the capital of 
Nebraska Territory, when its inhabitants numbered little 
over 100; Lincoln, however, is the capital of the State. 
The population (1883 in 1860, 16,083 in 1870) was 30,518 
in 1880, and in 1883 had risen to 49,710, its present 
growth surpassing that of any former period. Omaha con- 
tains the most extensive smelting and refining works in 
the Union. The number of men employed is 300, and 
the production of metals in 1882 was—lead, 43,711,921 1b; 
gold, 16,272 oz. fine; silver, 4,853,851 oz. fine; sulphate 
of copper, 152,041 1b. Other manufactures amount to 
over $7,000,000 annually. The educational institutions 
include Creighton College, Drownell Hall for young ladies, 
a medical college, and a business college. The high school 
building, erected at a cost of $250,000, is one of the finest 
in the country. There are besides ten free schoolhouses, 
containing seventy-four schoolrooms. Among the public 
buildings are the post-office and court-house, an opera- 
house seating 1700 people, many hotels, and numerous 
churches. The streets are wide and cross at right angles, 
and the business portions are in process of being paved. 
The city is lighted by gas and the electric light. Street 


railways penetrate in all directions. Omaha is also an 


important railroad centre. 

OMAN, or Oxáx. See ARABIA. 

‘OMAR. See MoHAMMEDANISN, vol. xvi. pp. 563, 574. 

‘OMAR KHAYYÁM. The great Persian mathemati- 
cian, astronomer, freethinker, and epigrammatist, Ghiyáth- 
uddín Abulfath ‘Omar bin Ibráhím al-Khayyámí, who de- 
rived the epithet Khayyám (the tentmaker) most likely 
from his father's trade, was born in or close by Níshápür, 
and is stated to have died there in 517 A.H. (1123 a.D.). 


This date is accepted by most Eastern and Western writers, 
but the renowned vizier of the Seljük sultáns Alp Arslan 
and Maliksháh, Nizám-ulmulk of Tús, whose birth is fixed 
in 408 a.n. (1017 A.D.), expressly states in one of his writings 
that 'Omar was of the same age as himself, and attended 
with him the lectures of the imám Muwaffak in the college 
of Níshápür. However that may be, there cannot be the 
slightest doubt that at an early age ‘Omar entered into a 
close friendship both with Nizám-ulmulk and his school- 
fellow Hasan ibn Sabbáh, who founded afterwards the 
terrible sect of the Isma'ílis or Assassins. The three 
friends pledged themselves by a solemn promise that he 
who should first gain an influential position in the world 
would lend a helping hand to the other two and promote 
their success in life. When Nizám-ulmulk was raised to 
the rank of vizier by Alp Arslan (1063-1073 A.D.) he re- 
membered this covenant and bestowed upon Hasan ibn 
Sabbah the dignity of a chamberlain, whilst offering a 
similar court office to ‘Omar Khayyám. But the latter 
contented himself with an annual stipend which would 
enable him to devote all his time to his favourite studies 
of mathematics and astronomy, and he soon proved his 
gratitude for the liberality of his patron and friend by the 
publication of his standard work on algebra, written in 
Arabic. This and other treatises of a similar character— 
for instance, on the extraction of cube roots and on the 
explanation of difficult definitions in Euclid—raised him 
at once to the foremost rank among the mathematicians of 
that age, and induced Sultán Maliksháh to summon him 
in 467 A.H. (1074 A.D.) to institute astronomical observa- 
tions on a larger scale, and to aid him in his great enterprise 
of a thorough reform of the calendar. A twofold fruit 
resulted from 'Omar's elaborate research in the sultan's 
observatory,—a revised edition of the Zíj or astronomical 
tables, and the introduction of the Ta’rikh-i-Malikshaht 
or Jalali, that is, the so-called Jalálian or Seljuk era, which 
commences in 471 a.n. (1079 a.D., 15th March). 

Great, however, as 'Omar's scientific fame has always been 
throughout the East, it is nearly eclipsed by his still greater 
poetical renown, which he owes to his rubd‘is or quatrains, 
a collection of about 500 epigrams, unequalled by any of 
his predecessors or followers. The peculiar form of the 
rubá'í—viz., four lines, the first, second, and fourth of which 
have the same rhyme, while the third usually (but not al- 
ways) remains rhymeless—was first successfully introduced 
into Persian literature as the exclusive vehicle for subtle 
thoughts on the various topics of Sufic mysticism by the 
sheikh Abt Sa'fd bin Abulkhair,! but ‘Omar differs in its 
treatment considerably from Abú Sa'íd. Although some 
of his quatrains are purely mystic and pantheistic, most of 
them bear quite another stamp; they are the breviary of 
a radical freethinker, who protests in the most forcible 
manner both against the narrowness, bigotry, and un- 
compromising austerity of the orthodox ulemá and the 
eccentricity, hypocrisy, and wild ravings of advanced Súfis, 
whom he successfully combats with their own weapons, 
using the whole mystic terminology simply to ridicule 
mysticism itself. There is in this respect a great resem- 
blance between him and Hafiz, but ‘Omar is decidedly 
superior, not so much on account of his priority as for 
his more concise, more simple, and yet infinitely more 
energetic style. He has often been called the Voltaire 
of the East, and cried down as materialist and atheist. 
As far as purity of diction, fine wit, crushing satire against 
a debased and ignorant clergy, and a general sympathy 
with suffering humanity are concerned, ‘Omar certainly 
reminds us of the great Frenchman; but there the com- 
parison ceases. Voltaire never wrote anything equal to 
“I Died Jan. 1049. Comp. Ethé's edition of his rubé'is in Sitzungs- 
berichte der bayr. Akademie, 1875, pp. 145 sg., and 1878, pp. 38 sq. 
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'Omar's fascinating rhapsodies in praise of wine, love, and 
all earthly joys, to the fervent effusions of his heart so 
full of the most tender feelings and affections, and his 
passionate denunciations of a malevolent and inexorable 
fate which dooms to slow decay or sudden death and to 
eternal oblivion all that is great, good, and beautiful in 
this world. There is a touch of Byron, Swinburne, and 
even of Schopenhauer in many of his rubá'fs, which clearly 
proves that the modern pessimist is by no means a novel 
creature in the realm of philosophie thought and poetical 
imagination. 

The Leyden copy of 'Omar Khayyám's work on algebra was 
noticed as far back as 1742 by Gerald Meerman in the preface to 
his Specimen calculi fluxionalis; further notices of the same work 
by Sédillot appeared in the Nouv. Jour. As., 1834, and in vol. xiii. 
of the Notices et Extraits des MSS. de la, Bibl. roy. The complete 
text, together with a French translation (on the basis of the Leyden 
and Paris copies, the latter first discovered by M. Libri, see his 
Histoire des sciences mathématiques en Italie, i. 300), was edited 
by F. Woepcke, Z/algébre d Omar Alkhayydmi, Paris, 1851. Arti- 
cles on 'Omar's life and works are found in Reinaud’s Géographie 
d' Aboulféda, pref., p. 101; Notices et Extraits, ix. 143 sq.; Garcin 
de Tassy, Note sur les Rubá'iyát de ‘Omar Khaiydm, Paris, 1857 ; 
and Rieu, Cat. Pers. MSS. in the Br. Mus., ii. p. 546. The 
quatrains have been edited at Calcutta, 1836, and Teheran, 1857 
and 1862; text and French translation by J. D. Nicolas, Paris, 
1867 (very incorrect and misleading); a portion of the same, ren- 
dered in English verse, by E. Fitzgerald, London, 1859, 1872, and 
1879. <A new English version was published in Trübner's ‘‘ Orien- 
tal Series," 1882, by E. H. Whinfield, and the first critical edition 
of the text, with translation, by the same, 1883. (H. E.) 

OMAYYADS. See MoHAMMEDANISM. 

OMEN. See Avucurs, Divination, and Macc. 

OMSK, the chief town of the government of Akmolinsk 
and capital of western Siberia, stands at the junction of 
the Om with the Irtish, on the great highway of Siberia, 
1795 miles east of Moscow. Distant as it is from the 
great line of steamboat communication leading to Tomsk, 
the true commercial capital of western Siberia, Omsk has 
a purely administrative importance ; its “fortress,” or old 
earthwork, is now almost entirely abandoned. The town, 
situated in a wide steppe, broken only by the gently-sloping 
hill occupied by the fort, is almost entirely of wood. It 
has a military school, a lyceum, several lower schools, and 
a small public library. A * West Siberian branch of the 
Russian Geographical Society,” opened in 1877, issues valu- 
able publications. Its industries (candlemaking, tanning, 
and the like) are insignificant; but the trade, chiefly in 
cattle, skins, and furs imported from the Kirghiz Steppe, 
and partly also in tea, is of some importance, The popu- 
lation, which is entirely Russian, numbers about 31,000, of 
whom about 5000 are military. 


The ‘‘ fort” of Omsk was erected in 1716 to protect the series of 
block-houses on the Russian frontier, and, as two lines of block- 
houses—that of the Ishim and that of the Irtish—met at this point, 
it became a military centre. In consequence of frequent incur- 
sions of the Kirghiz about the end of the last century, a stronger 
earthwork, with bastions and a stone gate, was erected on the right 
bank of the Om. From being a district town of the government 
of Tobolsk, Omsk became in 1839 the seat of the administration of 
western Siberia in anticipation of a further advance of the Russians 
towards the south. Since the conquest of Turkestan it has lost 
even this strategic importance. 


ON, or HELioPoLIs, See Eavrr, vol. vii. p. 769. 

ONEGA, next to Ladoga the largest lake in Europe, 
having according to Strelbitskiy an area of 3763 square 
miles, is situated in the heart of the government of Olonetz 
in European Russia, and, discharging its waters by the 
Svir into Lake Ladoga, belongs to the system of the 
Neva. The lake basin lies north-west and south-east, the 
same direction which is common to the lakes of Finland 
and to the line of glacier-scoring observed in this region. A 
straight line drawn from the village of Lumbuzha at the 
head of Povyenets Bay on the north to Oshta in the south 
measures 145 miles, but a considerable portion of it lies 
across the Zaonezhe peninsula. The greatest width is 50 
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miles. Between the northern and southern divisions of the 
lake there is a considerable difference: while the latter has 
a comparatively regular outline, and contains hardly any 
islands, the former splits up into a number of inlets and 
is full of islands and submerged rocks. It is thus the 
northern division which brings the coast-line up to 860 
miles and causes the navigation of the lake to be so dan- 
gerous that previous to 1874, when additional buoys and 
beacons were laid down, the loss of life from shipwreck was 
about eighty persons per annum. The north-western shore 
between Petrozavodsk and the mouth of the river Lum- 
buzha consists of dark clay slates generally in horizontal 
strata and broken by raised parallel bands of diorite. 
These bands extend far into the lake and are locally known 
as “ hogs’ backs.” The eastern shore (as far as the mouth 
of the Andoma) is for the most part alluvial, with out- 
croppings of red granite and in one place (the mouth of 
the Pyalma) diorite and dolomite. To the south-east are 
sedimentary Devonian rocks, and the general level of the 
coast is broken by Mount Andoma and Cape Petropav- 
lovskii (160 feet above the lake); to the south-west a 
quartzy sandstone (well known as a building and monu- 
mental stone in St Petersburg) forms a fairly bold rim. 
Onega lies 236 feet above the sea. Towards the centre 
of the southern section a considerable area is upwards of 
165 feet deep, and at one place a depth of 738 feet has 
been reached. The most important affluents, the Vodka, 
the Andoma, and the Vuiterga, come from the east. The 
Kumsa, a northern tributary, is sometimes represented in 
maps as if it connected the lake with Lake Seg, but the 
latter drains to the White Sea, and proposals to restore 
by means of a canal the communication which formerly 
existed here between the Arctic and Baltic basins have 
not yet been carried out. Lake Onega remains free from 
ice for 209 days in the year (middle of May to second 
week of December). The water is at its lowest level in 
the beginning of March ; by June it has risen 2 feet. A 
considerable population is scattered along the shores of the 
lake, mainly occupied in the timber trade, fisheries, and 
mining industries. Salmon, palya (a kind of trout), bur- 
bot, pike, perchpike, and perch are among the fish caught 
in the lake. Steamboats were introduced in 1832. 

It is to be noted that the river Onega, which after a course of 
about 260 miles reaches the Gulf of Onega, an inlet of the White 
Sea, has no connexion with Lake Onega. At the mouth of this 
river (on the right bank) stands the district town and port of Onega 
(2275), which dates from settlements made by the people of Novgorod 
in the 15th century, and known in history as the Ustenskaya or 
Ustyanskaya volost. It has a cathedral (St Michacl and the Holy 
Trinity), erected in 1796. 

ONEIDA COMMUNITY, in Madison co., New York, 
is a society which has attracted wide interest on account 
of its pecuniary success and its peculiar religious and social 
principles. Its founder, organizer, and controlling mind 
was John H. Noyes, who in 1834, while a student and 
licentiate of the theological seminary of Yale College, was 
led by his study of the New Testament to believe that 
the gospel of Christ, when fully accepted, secures present 
salvation from sin, and that the second coming of Christ, 
instead of being a future event, took place, according to 
promise, within a single generation of His first coming. 
Other religious doctrines at variance with popular theology 
were developed by Mr Noyes, such as that God is a dual 
being, Father and Son; that God is in no sense responsible 
for the existence of evil, but that the author of evil, as the 
author of good, was uncreated ; that, the second coming of 
Christ being past, we are now living in a new dispensation 
of grace; that personal spiritual communication with Christ 
and His risen church is possible, and when perfected secures 
salvation from all evil, including disease and death itself. 

These doctrines found their practical expression in a 
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social system of pure communism. In the Oneida Com- 
munity, founded in 1848, * not one said that aught of the 
things which he possessed was his own, but they had all 
things in common.” The Community was a large family 
or brotherhood, numbering at one time over three hundred 
members, the common bond being paramount. The children 
were regarded as belonging primarily to the Community ; 
and it was a favourite theory, which they made some 
attempts to realize, that children should be begotten and 
reared only under the best conditions. So far as their 
experiments in this direction extended, the results, they 
claimed, justified their theories, and they adduced in con- 
firmation the testimony of critical observers like Professor 
Goldwin Smith, who wrote after a visit to the Community 
as follows :— 

“Undeniably, they are a fine, healthy-looking, merry set of 
children. "They are reared under conditions of exceptional advan- 
tage, whieh could not fail to secure health to'the offspring of any 
but positively diseased parents. The nurseries, with everything 
about them, are beautiful. Large playrooms are provided for exer- 
cise in winter. The nurses are not hirelings, but members of the 
Community who voluntarily undertake the office. Every precaution 
is taken against the danger of infection. A simple and wholesome 
dietary is enforced, and no mother or grandmother is permitted to 
ruin digestion and temper by administering first a poison from the 
confectioner's and then another poison from the druggist’s.” 

But, while the Oneida Communists extended the pente- 
costal principle to all social relations, they yet maintained 
strict order among themselves. The thousands of visitors 
who annually inspected their dwellings and factories, and 
admired their lawns and gardens, discovered none of the 
usual signs of lax social morality. Credit for this is 
unquestionably due in part to the strong personal influence 
of Mr Noyes, but credit is also due to the members for 
voluntarily subjecting themselves to a system of self-control 
in the intercourse of the sexes called “male continence,” 
and to ‘mutual eritieism," which last was in fact exalted 
into their principal means of government. The system is 
one of plain truth-telling, and was termed “mutual” 
because it was expected that all, or nearly all, would 
alternate as critic and subject. Sometimes persons were 
criticized by a standing committee selected for the purpose 
by the Community, sometimes by committees of their own 
selection, sometimes by the whole Community. The 
critics were expected in all cases to speak the truth with- 
out fear or favour, that the subject might see himself, 
whatever his faults or virtues, as others saw him. 

Radical as its theories and practices were, the Oneida 
Community was able to conduct its experiment with much 
success for thirty years. About that time public opinion, 
aroused by the clergy of the surrounding region, demanded 
that its social practices should be abandoned; and this 
was accordingly done in 1879, under the counsel of its 
founder and president, Mr Noyes, who had many times 
previously expressed his willingness to conform to the 
wishes of the public respecting the practical assertion of 
his social principles. This important change led to other 
changes in the society, including the introduction of 
marriage and family life; and in 1880 communism of 
property gave place to joint-stock, and the Community was 
legally incorporated as the Oneida Community, Limited. 
Each member now has a separate individual interest re- 
presented by shares of stock, in place of the undivided 
interest he formerly had in the common property. These 
changes were so wisely managed that the complex manu- 
facturing and commercial businesses of the society were 
not seriously disturbed. In the division of the property 
of the Community, prior to its reorganization into a joint- 
stock company, a guarantee of support was first offered to 
all elderly and infirm persons in lieu of stock ; secondly, a 
guarantee was pledged for the support and education of the 
children of the Community till sixteen years of age ; thirdly, 


773 


labour in the new company was guaranteed to all members 
of the old society ; fourthly, some co-operative features 
were preserved, such as common dwellings and lawns, a 
common laundry, library, reading-room, &c. 

Although the Oneida Community was started with very 
limited capital (the inventoried valuation of its property 
in 1857 being only $67,000), and hard work and poor 
fare were the lot of its members for many years, yet in- 
dustry and business integrity brought their usual rewards, 
and upon the reorganization the members were able to 
divide $600,000. The last annual report of the Oneida 
Community, Limited, filed with the secretary of state at 
Albany, New York, shows that its assets, Ist January 
1884, were $785,656,—a sum covering, not only its capital 
stock of $600,000, but a surplus fund of $24,050, and all 
liabilities against the company. 

The Oneida Community, Limited, owns water-powers 
and factories at Wallingford, Connecticut, and Niagara 
Falls, New York, as well as at Community, New York ; 
but its business is principally carried on at the two places 
last named. At Wallingford there existed, previous to the 
reorganization, a branch community, varying from thirty 
to sixty members, and having à common interest in the 
parent society,— both men and means being transferred 
from one society to the other as occasion required, 

The Oneida Community has been often described by writers not 
connected with the society, the most noteworthy being Colonel 
T. W. Higginson, Professor Goldwin Smith, Charles Nordhotf in 
Communistic Societies of the United States, and William H. Dixon 
in New America. The Community also published many pamphlets 
and larger works in exposition of its principles and social life, and 
a newspaper during its entire career of thirty years. These may be 
consulted in several of the public libraries of the United States, 
and also in the British Museum, which has a complete set of the 
publications of the Oneida Community. The following list in- 
cludes the more important books and pamphlets :— History of 
American Socialisms, by John H. Noyes, 1870; Berean, Home- 
Talks, Salvation from Sin, Male Continenee, Scientifie Propaga- 
tion, Dixon and his Copyists, all by the same author; Report on 
the Health of the Children of the Oncida Community, by Dr T. R. 
Noyes; Foot-Notes, by Alfred Barron; Mutual Critieism, and 
American Communities, by William Alfred Hinds. (W. A. H.) 

‘ONEIZA, or 'ANEYSA, a town in the Nefüd or sand 
country of Al-Kasím and, after Riád, the most consider- 
able place in Nejd or highland Arabia, appears to have 
been founded about 500 years ago,! near the now ruined 
village of Jennah (settled some centuries before by colonists 
of the Bani Khalid). These new places were in the circuit 
of the old Baní Tamím towns destroyed by the sword of 
Khalid b. Walid, whose sites are now named Al-'Eyaría 
(Manzil ‘Eyar) and Al-Owshazia. Colonists of the Kaisite 
stock of Sbeya Arabs were the first builders of ‘Oneiza, and 
the emirs of the township are still of this blood. After 
them came in colonists of the Tamím, who now form the 
chief element in the population. The old faction warfare 
between the villages Jennah and ‘Oneiza was incessant, and 
the Bani Khalid had the greatest name in Nejd till the 
rise of the Wahhábite power. Jennah then made alliance 
with the Montefik Arabs in the north ; ‘Oneiza sided with 
the Wahhábites, and, these soon overrunning all, a part of 
the Jennah villagers abandoned their country, and went 
to live in Mesopotamia, and the rest came in to inhabit 
‘Oneiza. The site of their old village is now in the orchards 
of ‘Oneiza, enclosed by the common town-wall. 

‘Oneiza is built upon an old seil (freshet) strand (2600 
feet above sea-level), and has been sometimes damaged by 
floods; the houses are of clay; the population, greatly 
increased, as Mr Doughty was told, in the fifteen years 
preceding his visit, was computed by him at nearly 7000. 

1 The name belonged to the site before there was a town (see Bekri 


and Yakut), and the same place is probably meant by the dual ‘Onei- 
zatein in ‘Antara’s Mo'allaka. 
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iii. 738), and beyond the wádi, at 11 miles’ distance, is the 
other great township of Middle Nejd, Boreida, less than 
"Oneiza, with a population probably of 5000. 

The people of these and the neighbouring towns, as Al- 
Russ, are in great part caravaners and merchants; they 
are the Lombards of Arabia, and are called in the Mecca 
country *the easterlings," and in the Syrian and Mesopo- 
tamian border-lands the 'Azeil These world-wandering 
men are commonly of easy, liberal mind in doctrines of 
religion, whilst the large half of their home-dwelling 
fellow-citizens are sour Wahhábites. In these upper parts 
of the peninsula we seé yet some remains of the ancient 
Arabian civilization, Here is found the art, elsewhere lost, 
of stone-cutting and well-building ; and at 'Oneiza are gold- 
smiths whose work is among the best seen in the bazaars 
of Mecca. ‘Oneiza has an appearance of commercial pros- 
perity, but the poor farmers are much indebted to the 
money-lenders. The townsmen are among the greatest 
coffee-drinkers in Arabia. The horse-dealers of 'Oneiza 
procure young horses from the nomads round the town, 
even as far as Yemen, and ship these (known in India as 
***Oneiza horses”) at Koweyt for Bombay. 

When Ibrahim Pasha marched to Nejd against the Wahhábite 
power this town was held by a resident for Ibn Sa'üd. Ibrahim 
shelled the clay fortress, but allowed the governor to depart with 
arms and baggage. After the building of Al-Riad 'Onciza fell again 
to the Wahhabites. Jellowwy, a brother of the Wahhábite prince 
Feysel ibn Sa'üd, was resident, but, bearing himself oppressively, 
he was expelled, as had been determined in a secret council of the 
sheikhs. This brought Ibn Sa'üd with all Nejd under arms, and 
the Shammar prince Ibn Rashid, to recover the rebellious town. 
He encamped upon the borders of the Wadi al-Romma, and lay 
there till the second year (1853-54), but attempted nothing (since 
Arabs cannot be commanded or led to storm a clay town-wall even 
if, as in this case, it is no more than 18 inches thick), and then 
departed, making peace with the townsmen upon their own terms. 
A second war followed after eight years. Abdullah al-Aziz al- 
Mohammed, the natural prince of Boreida, worsted by the Wah- 
hábite faction, fled to 'Oneiza ; and a little later, when he was going 
to take refuge with the sherif of Mecca, the Wahhábites lay in wait 
for him in the desert and killed him. Word being carried to 
"Oneiza, the townsmen sent ont armed men, who overtook and 
fought with them because they had killed the guest of 'Oneiza, 
thus drawing a new conflict on the town. Mohammed, another 
brother of the prince Ibn Sa'üd, came against 'Oneiza, and all 
subject Arabia in arms with him; and to meet this multitude 
'Oneiza had little more than 1000 men. The Wahhábites had 
cannon, but could not handle them ; the 'Oneizians, in their walled 
township, followed their daily labours at leisure. The citizens made 
one sally in force, but after heavy fighting were driven back with a 
loss of 200 men. There were two slighter skirmishes in long months 
of warfare. At length the besiegers, impatient of the time vainly 
spent, drew homeward, and Ibn Sa'üd returned to Al-Riád. 

ONKELOS. See TaAnGUM. 

ONOMACRITUS was a seer, priest, and poct of Attica 
about 530-480 B.c. His importance lies in his connexion 
with the religious movements in Attica during the 6th 
century. He had great influence on the development of 
the Orphic religion and mysteries; and the works of 
Musaus, the legendary founder of Orphism in: Attica, are 
said to have been reduced to order by him (see ORPHEUS). 
He was in high favour at the court of the Pisistratide till 
he was detected by Lasus of Hermione making an inter- 
polation in an oracle of Muszeus, and was banished by Hip- 
parchus. When the Pisistratidee were themselves expelled 
and were living in Persia, Onomacritus is said to have fur- 
nished them with oracles encouraging Xerxes to invade 
Greece and restore the tyrants in Athens. He is also said 
to have interpolated Homer, and has in modern times been 
considered by some critics to have remodelled the Homeric 
poems. 

ONTARIO is the name given under the confederation 
of the provinces of British North America to what was 
previously known as Upper Canada (see Canapa). The 


1 Near Al-Russ is Al-Ethella, the site, probably, of Járada, the 
ancient metropolis of Kasim. 
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river Ottawa, through a considerable part of its course, 
forms the eastern boundary separating it from the province 
of Quebec. Its southern and south-western boundaries 
are the Lakes Ontario, Erie, St Clair, Huron, and Superior, 
with the St Lawrence, Niagara, St Clair, Detroit, and St 
Mary rivers. The northern and western boundaries, which 
had remained without precise determination so long as the 
region beyond was the hunting-ground of the Hudson’s 
Bay Company, were defined in 1878 by arbitrators named 
by the Dominion and provincial Governments. By this 
award the boundary line is traced from a point deter- 
mined by a line produced due north from the head of 
Lake Temiscaming to James Bay, along the south shore 
of Hudson’s Bay westerly to the mouth of the Albany 
river, and so by the river and lakes to the head of Lake 
Joseph, and by Lac Seul and the English river to a 
point of intersection with the meridian line drawn from 
the north-western angle of the Lake of the Woods on the 
United States boundary. The legislature of Ontario ac- 
cepted this award as determining the limits, and defining 
the boundary line between the provinces of Ontario and 
Manitoba, but the Dominion Government withheld its 
assent, and the final decision is now referred to the privy 
council, The area of the province within the limits thus 
defined would be 197,000 square miles. Its area as given 
in the census returns of 1881 is 101,733 square miles. 

Geology and Minerals.—'lhe shores of Lakes Erie and 
Ontario belong to the great plain of Canada, underlaid 
by Silurian and Devonian limestone and shales, above 
which rest beds of clay and gravel. Its average breadth 
is about 70 miles, and, though technically a plain, it is 
not merely undulating, but is broken by shelving rocks 
and precipices. To the north of the province a spur from 
the Laurentian chain in Quebec forms an extensive hilly 
region, and runs southwards to the coasts of Lake Huron 
and the Georgian Bay. Within the province there is a 
great variety of mineral wealth yet only partially developed. 
Iron, of which, according to the census returns, the annual 
yield is about 92,000 tons, is found in large quantities to 
the north of Lake Ontario, between the Georgian Bay and 
the Ottawa river. Magnetic iron is obtained in various 
beds; red hematite in the Bruce copper-mines near Lake 
Huron, and bog iron in the sandy tracks which flank the 
Laurentian hills. Copper is found in the same region as 
iron, the Bruce mines yielding ore to the annual value of 
£50,000. Silver abounds on the shores of Lake Superior, 
especially in the neighbourhood of Thunder Bay,—Silver 
Islet, where the ore is dug 500 feet below Lake Superior, 
containing one of the richest veins in the world. Gold is 
obtained in the same region, but the yield is so uncertain 
as to discourage regular enterprise. There are petroleum 
wells of immense value in the western districts of the 
province, the annual yield being nearly 16,000,000 gallons 
of crude petroleum. Salt brine is drawn up from deep 
wells at Goderich and the neighbourhood, the annual 
yield being about 500,000 gallons. Mica is extensively 
worked. Marble equal to that of Carrara is quarried in 
several districts. The principal other minerals are galena, 
plumbago, antimony, arsenic, manganese, cale-spar, and 
gypsum. 

Agriculture and Trade.—The oldest settled districts of 
the province on the shores of Lakes Ontario and Erie, and 
on the intervening peninsula of Niagara, are favoured in 
many respects by geographical position, soil, and climate. 
The fertile area stretching westward between Lake Erie 
and the Georgian Bay is often styled the “Garden of 
Canada." The settled portions include upwards of 
9,000,000 acres, much of which has been long cleared 
and brought into a high state of cultivation. Thousands 
of acres are planted as orchards; and the apple crop is a 
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profitable branch of farm produce. In the still earlier 
settled district of Niagara, which Hes between the two great 
lakes, the extremes alike of summer heat and winter cold 
are tempered by those large bodies of water. There 
accordingly the peach, grape, and plum flourish ; orchards 
of apple and pear trees cover large areas; and, as seen 
from Queenston heights, the landscape looks like a garden. 
The vine is indigenous, and grows luxuriantly in the 
woods, as do all the smaller fruits. 

But the energy of more recent settlers has greatly ex- 
tended cultivation. Bands of pioneers, lumber-men, and 
free-grant settlers have carried the axe and the plough into 
the Muskoka, Nipissing, and other northern districts ; and 
those regions are now accessible by steamboat and rail- 
way. The rich mineral regions of Lake Superior are also 
filling up with settlers. The town of Prince Arthur's 
Landing, at the head of the lake, is now the terminus 
of the Canadian Pacific Railway, and already numbers 
fully 2000 inhabitants. 

According to the census of 1881, 19,259,909 acres 
were in occupation, of which 11,294,109 were improved, 
304,815 being in gardens and orchards, and 10,989,294 
under cultivation in pasture or grain and root crops. Much 
of the land is well adapted for wheat, but in many places 
the crop has been grown too often. Barley, oats, and 
pease are common crops. Maize and tomatoes ripen well. 
Tobacco and sugar are profitable crops in some districts. 
The growth of flax is largely on the increase. As the soil 
in nearly every part of the provinee is admirably adapted 
for root crops, cattle are very largely kept, although there 
are no extensive grazing districts. The beef trade with 
England has become very extensive, and dairy-farming is 
largely prosecuted, especially the making of cheese, a large 
number of cheese factories being now established on the 
co-operative principle. Honey is an important source of 
revenue, about 1,200,000 ib being exported annually. 
There is a very large export of timber, including pines, oak, 
elm, hackmatack, birch, maple, walnut, and hickory. In 
the official returns of the exports of the different provinces 
some of the most valuable produce of Ontario is included 
in the shipments from the ports of Quebec. According to 
the trade and navigation tables for 1883, the total value 
of goods entered for consumption was $44,452,804, or 
£9,134,143, and of exports $32,890,019, or £6,758,242. 
The splendid natural water communications have been 
extensively supplemented by railways, of which there are 
about 4000 miles in operation. There are very extensive 
saw-mills at Ottawa. The manufacture of agricultural 
implements employs a large number of persons through- 
out the province, as does also that of machinery, sewing- 
machines, and edged tools. Among the principal other 
manufactures are woollen goods (especially tweeds), cottons, 
leather, paper, soap, and iron and hardware. According 
to the census returns the total capital invested in the 
various industries, not including agriculture but includ- 
ing cheese factories, was $80,950,847, the number of 
hands employed 118,308, and the total value of products 
$157,989,870. 

Population, —'|he population in 1871 amounted to 
1,620,851; in 1881 it had increased to 1,923,228. Of 
this the population of twelve towns of upwards of 5000 
inhabitants numbered in 1871 179,829. In 1881 the 
towns of a population exceeding 5000 had increased from 
twelve to nineteen, with inhabitants numbering 288,964, 
leaving the remaining population as occupants of the small 
towns, rural villages, and farms. At the end of 1883 the 
population was estimated at 1,935,130 (urban, 671,917 ; 
rural, 1,263,213). 

Classified according to race, those of European origin 
were as follows in 1881 :— 
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In addition to those from other provinces, the United 
States, &e., there were 15,325 Indians and 12,097 Africans. 

Classified according to religion, the principal denomina- 
tions were in 1881 as follows :— 


Methodists..............- 591,508 | Lutherans ............... 37,901 
Presbyterians ......... 417,479 | Congregationalists ...... 16,340 
Episcopalians ......... 366,539 | Disciples .................. 16,051 
Roman Catholies ...... 320,839 ! Quakers .................. 6,307 
Baptist Serna esn 106,680 


The capital of the province is Toronto (population in 
1881, 86,415) ; next in point of wealth, population, and 
general local advantages is the city of Hamilton (35,961) ; 
Ottawa (27,412) is the capital of the Dominion ; the other 
large centres of population are London (19,746), Kingston 
(14,091). Next to these are Guelph, St Catherine's (on 
the Welland Canal) Brantford, Belleville, St Thomas, 
Stratford, Chatham, Brockville, Peterborough, Port Hope, 
Woodstock, Galt, and Lindsay, with populations ranging 
from 9890 to 5080. Cobourg (4957) is the seat of 
Victoria College. 

Lducation.—One of the most distinctive features of the 
province is its system of public instruction, to which 
special attention has been given from an early period. So 
early as 1797 lands were set apart for educational pur- 
poses ; and there now exists a thoroughly efficient system 
of publie schools, high schools and collegiate institutes, 
provincial college and university, under the administration 
of a minister of education as the head of this department. 
The management of all funds for general educational pur- 
poses, the provincial school inspectors, normal and model 
schools, &c., are under the direct charge of the educational 
department. Under its control the local government is 
vested in boards of school trustees elected by the rate- 
payers in rural distriets or townships, villages, towns, 
counties, and cities, in accordance with a general system of 
municipal organization. Each local board determines the 
required rates to be levied for school purposes, purchases 
sites, builds schoolhouses, appoints teachers from among 
those duly qualified and holding Government certificates, 
and determines and pays their salaries. The councils of 
county municipalities have certain powers and duties con- 
ferred on them in reference to the townships, villages, 
and towns within each county. They also select duly 
qualified inspectors, appoint county boards for the exami- 
nation of third-class teachers, and levy a rate equivalent 
to the amount of the legislative educational grant to be 
expended in the payment of one-half of the salaries of 
their teachers and school inspectors. Collegiate institutes 
and high schools (in which a higher English course is 
taught, along with classics, mathematics, and French and 
German, to pupils admitted from the public schools on an 
entrance examination) are under the management of special 
boards of trustees appointed by city or county councils, 
with the power of requiring the council to raise all funds 
requisite for the efficient maintenance of the schools. 
Provincial normal schools for training teachers are estab- 
lished at Toronto and Ottawa, with model schools attached 
to them ; and each county town maintains a model school 
for training third-class teachers. The school-system is 
thus mainly dependent on county and local rates levied 
for the purpose by councils and school-boards elected by 
the people. This general system is modified in one respect. 
In any locality where Roman Catholics reside in sufficient 
numbers, they may require their share of the school funds 
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and rates to be applied for the maintenance of separate 
schools, under their own special school-board ; but their 
teachers must hold the same Government certificates as 
others. The system includes provision for enforcing 
attendance of all children of school age, and, at the option 
of the trustees, making education free of all charge. The 
report of the minister of education for 1882 shows that 
there were in all 104 collegiate institutes and high schools, 
5013 public schools, and 193 Roman Catholic separate 
schools. The system thus thoroughly organized has be- 
come a model for the other provinces of the Dominion, 
with the exception of Quebec, where the Roman Catholic 
Church has the control of the public schools, and a sepa- 
rate school-system is allowed for the Protestant minority. 

Upper Canada College, founded at Toronto on the 
model of the great public schools of England, was en- 
dowed with public lands, from which it now derives an 
annual income of $15,000 in addition to its fees. The 
University of Toronto and University College are endowed 
with lands from the proceeds of which an annual income 
of upwards of $67,000 is derived. The university pre- 
scribes the requirements in all examinations, appoints ex- 
aminers, and confers degrees in the faculties of law, medi- 
cine, and arts, University College gives instruction in the 
departments of arts and science; but denominational and 
other colleges are admitted to affiliation, and their students 
can proceed to degrees in the university. University 
powers are also exercised by Victoria College, Cobourg, 
under the control of the Methodist Church ; Queen's Col- 
lege, Kingston, under the control of the Presbyterian 
Church ; and Trinity College, Toronto, and the Western 
University, London, both under the control of the Church 
of England. 

Administration,—Like the other provinces of Canada, 
Ontario is under a lientenant-governor, appointed for a 
term of four years by the governor-general in council ; the 
executive council numbers 6 ministers responsible to the 
local legislature or house of assembly, which consists of 88 
members. The province is represented by 24 senators in 
the Dominion Senate, and by 92 members in the House 
of Commons. In addition to the counties and repre- 
sentative towns there are four provisional districts :— 
Algoma, Muskoka, Parry Sound, and Manitoulin. 

History.—Lakes Ontario and Nipissing were visited by Cham- 
plain in 1615, and Lake Superior by traders in 1660. Perrot took 
possession of the district round Lake Huron in 1671. La Salle 
founded Niagara in 1079, and in the same year the lakes were 
explored to Lake Michigan. A fort was built at Toronto in 1749. 
Forming originally part of French Canada, Ontario, then consist- 
ing of a few forts and trading ports, was conceded with that pro- 
vince to Britain. Having previously formed part of the province of 
Quebec, it was, under the name of Upper Canada, formed in 1791 
into a distinet province, the first parliament being held at Niagara, 
17th November 1792. During the war with the United States in 
1812-15 the province was the seat of several conflicts. Political 
dissent prevailed in it from 1820 until, in 1837, it culminated in re- 


bellion. In 1867 Upper Canada, under the name of Ontario, was 
made the chief province of the Dominion of Canada. (D. W.) 


ONTENIENTE, an old town of Spain, in the province 
of Valencia, stands on an elevation on the right bank of 
the Clariano or Onteniente, a sub-tributary of the Jucar, 
about 11 miles south-south-west from Játiva. It has three 
churches, a good town-hall, and a palace of the dukes of 
Almodovar. Linen and woollen cloth, paper, brandy, and 
carthenware are manufactured; and there is also some 
trade in the cereals, wine, and oil produced in the neigh- 
bouring district, which is very fertile. In 1877 the ayun- 
tamiento had a population of 11,727. 

ONTOLOGY. See METAPHYSIC. 

ONYX, a variety of agate consisting of layers of varie- 
gated chalcedony, arranged in parallel bands. The colours 
of the successive strata vary in different stones, but in the 
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typical onyx they are black and white. If one of the layers 
consists of the brown chalcedony known as “sard ” or the 
red variety called “carnelian,” the resulting stone is termed 
a “sardonyx.” It was probably this kind of stone that 
originally suggested the name “onyx” (from óvv£, a nail), 
since the contrast between its layers remotely resembles 
that between the flesh-coloured part of the finger-nail and 
the white lunula at its root. It was the practice of certain 
Greek writers to restrict the word õvv to the mineral in 
its natural condition, and to designate it, when worked 
into ornamental forms, by the diminutive dvvyiov. When 
an onyx presents a thin layer of whitish chaleedony spread 
over a black ground, the upper stratum often exhibits a 
bluish tinge, and collectors at the present day term such a 
stone a n?colo, evidently a corruption of the Italian diminu- 
tive onicolo, or “little onyx.” 

India has for ages yielded the finest onyxes, and hence 
jewellers are in the habit of applying the expression “ Ori- 
ental onyx” to any stone distinguished by beauty of natural 
colour and by regularity of its layers. The true Indian 
stones are found as pebbles, associated with moss-agate, 
jasper, and other silieious minerals in river-gravels, the 
materials of which have been derived originally from the 
agate-nodules of trap-rocks, such as those which occur on an 
enormous scale in the Deccan. As far back as the first cen- 
tury the author of the Periplus of the Red Sea mentions 
the onyx among the products of Plythane, a locality which 
may probably be identified with Paithon on the Godavari, 
whence agates are obtained even at the present day. He 
further states that the onyxes were taken down to Bary- 
gaza, the modern Broach, where a great trade in agates 
is still carried on. It appears that the lapidaries of Broach 
and of Cambay are now supplied with raw stones chiefly 
from Ratanpur, in the territory of the rajah of Rajpipla, 
where the gravels are systematically worked for the sake 
of their agates, jasper, onyx, and other silicious stones. 
See Ball’s Lconomic Geology of India, 1881, p. 503. 

The principal European locality for onyx is the neighbour- 
hood of Oberstein on the Nahe, a river which flows into the 
Rhine at Bingen. Near Idar, about two miles from Ober- 
stein, is a trap-hill called the Galgenberg, which for cen- 
turies was largely worked by means of tunnels driven into 
the hillside, in order to extract the nodules of agate which 
are embedded in the melaphyre forming the rock. When 
these nodules are broken open they occasionally yield a 
banded chalcedony which serves admirably for onyxes. 
The quarries have, however, been abandoned for many years 
in consequence of the discovery of larger and finer nodules 
in Uruguay, principally among the gravels of the Tarquarie 
and the Rio Pardo. These agates are still sent over in 
large quantities to Oberstein, where the cutting and polish- 
ing of such silicious stones form almost the sole industry 
of the locality. Coming from South America, they are 
commonly known in trade as “Brazilian agates”; and it is 
from these agates that most of our onyx is now obtained. 

It is but rarely that the South-American agates present 
in their natural condition sufficient diversity of colour to 
constitute a good onyx, but for many years it has been the 
practice of the German agate-workers to colour these stones 
artificially. By this means an agate of dull colour may 
be rapidly converted into a deep-tinted onyx, the success- 
ive layers becoming sharply defined and vividly coloured 
during the process of staining. How this dyeing is effected 
has been described in the article AGATE, vol. i. p. 277. 

The onyx is largely employed for ring-stones, brooches, 
beads, and other ornamental objects; but its chief use is 
as a material for camei and intagli. By taking advantage 
of the different tints of the strata in this stone, a skilful 
artist is enabled to produce effects of a very pleasing 
character. Among the finest examples of ancient stone- 
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engraving which have descended to us are certain vessels 
in onyx, elaborately ornamented with cameo-work, such 
as the Cup of the Ptolemies, the Farnese Tazza, and the 
Mantuan or Brunswick Vase. 


According to tho Authorized Version of the Old Testament, the 
onyx formed the eleventh stone in the breast-plate of the high 


priest; but it is more probable that this stone (ont) is the beryl, 
and that the onyx is nbn, Exod. xxxix. 11 (E. V. diamond). 


It is pointed out by the Rev. C. W. King that the earliest men- 
tion of the onyx as a precious stone is to be found in the inscrip- 
tions of the Parthenon, which date from the Peloponnesian War 
(431-404 n.c.) where a large engraved onyx is mentioned as an 
offering. It is to be specially noted that ancient writers applied 
the term dvvé to two entirely different stones. While one of them 
was the true onyx of modern mineralogists, as described above, 
the other was merely a stalagmitic variety of carbonate of lime, a 
mineral] much softer, less precious, and much more widely distri- 
buted than the chalcedonic onyx, yet resembling it in so far as it also 
presents a parallel-banded structure. This mineral is still known 
as **onyx-marble" (sce MARBLE, vol. xv. p. 529). 


OODEYPORE, or UDAIPUR. See vol. v. p. 768. 

OPAH (Lampris luna), a pelagic fish of the family 
Coryphænidæ or Dolphins. It differs from the typical 
dolphins (Coryphena) materially in the shape of its body 
and the structure of the ventral fins. Instead of being 
clongate, the body is compressed and deep (more so than 
in the bream), and destitute of distinct scales. A long 
dorsal fin, high, and pointed anteriorly, runs along nearly 
the whole length of the back; the caudal is strong and 
deeply cleft. The ventral fins are broad paddles pointed 
at the extremity, and composed of numerous rays. This 
latter character is quite exceptional in the order of spiny- 
rayed fishes, but finds its explanation in the habits of the 
fish. A pelagic fish with so deep a body and so short a 
tail as those of the opah requires additional propelling 
power to be able to find or pursue its prey; and therefore 
to the ordinary function of the ventral fins, which in other 
fishes is confined to balancing the body in the water, has 
been superadded that of locomotion. 

In its gorgeous colours the opah surpasses even the 
dolphins, all the fins being of a bright scarlet. It is only 
occasionally found near the shore; its real home is the 
Atlantic, especially near Madeira and the Azores, but many 
captures are recorded from Great Britain, Ireland, and 
Scandinavia; it strays as far north as Iceland and New- 
foundland, and probably southwards to the latitudes of the 
coast of Guinea. It is rare in the Mediterranean. The 
name opah, which is now generally used, is derived from 
the statement of a native of the coast of Guinea who 
happened to be in England when the first specimen was 
exhibited (1750), and who thought he recognized in it a 
fish well known by that name in his native country. From 
its habit of coming to the surface in calm weather, show- 
ing its high dorsal fin above the water, it has also received 
the name of “ sun-fish," which it shares with Orthagoriscus 
and the basking shark. It grows to a length of 4 to 5 
feet and a weight exceeding 100 Ib, and is highly esteemed 
on account of the excellent flavour of its flesh. 

OPAT, a natural form of hydrated silica, occurring in a 
* porodine" condition, t.e., it has apparently hardened from a 
gelatinous state. During consolidation it has suffered con- 
traction unequally in different directions ; and thus, though 
amorphous, it behaves in polarized light like a doubly- 
refracting body. 

The beautiful variety known as noble or precious opal 
is remarkable for its play of iridescent colours. In the 
“ harlequin opal” these rainbow-tints are flashed forth from 
small flakes, forming a kind of polychromatic mosaic, 
while in other kinds of opal the colours are disposed in 
broad bands or in irregular patches of comparatively large 
area. The tints vary with the angle at which the light 
is incident, and with the relative position of the stone 
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and the observer, so that by moving the opal a brilliant 
succession of flashes of fire may be obtained. Careful 
examination of a precious opal shows that these flashes are 
reflected from surfaces of irregular dimensions, situated at 
different depths in the translucent stone, and intersecting 
at various angles. The colours are not due to the presence 
of any material pigment in the mineral, but are optical 
effects due to certain structural peculiarities. 

According to Sir David Brewster the colours of the opal 
may be referred to the presence of multitudes of micro- 
scopic pores arranged in parallel lines, the differences of 
tint arising from differences in the magnitude of these 
cavities. M. Descloizeaux, a very high authority on the 
optical properties of minerals, has also connected the 
iridescence of the opal with a regular system of internal 
cavities, but at the same time seems disposed to think 
that the colours bear some relation to the presence of a 
small quantity of organic matter in the mineral. Mr 
Crookes refers the colours to delicate striæ or minute 
fissures lying in different planes within the opal. The 
whole subject has been exhaustively studied by H. Behrens, 
who explains the colour as due not to reflexion from the 
walls of cavities but to the interposition of very thin 
lamellze possessing a different index of refraction from 
that of the matrix in which they are embedded. He has 
detected in the opal a variety of microscopic enclosures, 
including flecks of hydrophane and delicate laminz of 
ferric oxide. On the whole, therefore, it seems likely that 
the iridescence of the opal is simply a case of the well- 
known colours of thin plates. A ray of light is reflected 
from the anterior surface of an attenuated film ; another 
ray, having traversed the lamina, is reflected from the 
posterior surface ; and tho meeting of these rays differing 
in phase gives rise to interference phenomena. 

The noble opal, in consequence of its brilliant iridescence, 
is valued as an ornamental stone. — It is displayed to best 
advantage when cut en cabochon or with a convex surface. 
Pliny relates that the rich Roman senator Nonius was 
proscribed by Mark Antony for the sake of a magnificent 
opalus which he possessed, a stone as large as a hazel nut, 
and valued at 20,000 sesterces. 

The precious opal occurs in veins in trachytie rocks, chiefly in 
Hungary. The best-known localities are Czerwenitza and Kaschau, 
but the most briliantly-eoloured stones are said to come from 
Kremnitz and Dubnik. It is found also in Honduras, principally 
near Gracias a Dios, where it occurs in like manner, forming veins 
in voleanic rocks. The American opal is generally less milky and 
less fiery than the Hungarian. Of late years some very brilliant 
opal has been sent into the market from Queensland. This is found 
as thin films spread over the walls of fissures in ironstone nodules, 
occurring in the neighbourhood of the Baracorra river. Itis gener- 
ally too thin to be cut en cabochon, but is largely used for camei, 
the iridescent layers showing to great advantage against the iron- 
stone matrix, which when polished assumes a dark-brown colour. 
The so-called ‘‘ black opals,” which have lately become popular, 
consist of this matrix penetrated in all directions by veins and 
spots of opal, forming a mixture sometimes known as ‘‘root of 
opal.” Certain stones sold as black opals have evidently been 
modified in colour by staining or by heat. 


See Brewster, “On the Cause of the Colours in Precious Opal,” Edin. New 
Phil. Journ., xxxviii, 1845, p. 385; Descloizeaux, Manuel de Minéralogie, vol. 
i., 1862, p. 22; Crookes, ‘On the Spectral Phenomena of Opals,” Quart. Journ. 
Science, vi., 1869, p. 481 ; and especially Behrens, *' Mikroskopische Untersuch- 
ungen über die Opale," Sitzungsber. d. k. k. Akad. d. Wissenschaften, Wien: 
math.- naturwiss. Classe, lxvi., 1871, p. 519. Fora mineralogical description of 
the varieties of opal see MixERALOGY, vol. xvi. p. 390. 


OPENSHAW, a township of Lancashire, England, is 
situated on the Manchester and Stockport Canal, about 35 
miles east from the Manchester exchange. The church 
of St Barnabas dates from 1838-39, and that of St Clement 
from 1871. The mechanics’ institute (1872) comprises 
assembly rooms with a reading-room and library. The 
town possesses railway-carriage and locomotive works, 
engineering shops, iron-foundries, cotton-mills, dyeworks, 
chemical-works, and breweries. The area of the township is 
519 acres; population in 1871, 11,108 ; in 1881, 16,153. 
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OPERA. See Drama, vol. vii. p. 437, and Music. 

OPHICLEIDE is a brass musical instrument with keys. 
It belongs to that class of instruments in which the 
column of air is set in vibration by a trembling of the lips 
applied to the edge of a hemispherical cup at the extremity 
of the tube, called the “embouchure.” The lips vibrate 
from the action of the breath and play the part of reeds ; 
the degree of pressure of the embouchure determines the 
rapidity of their vibration, on which, concurrently with 
the length of the tube, depends the pitch, or relative posi- 
tion, of the sound produced. 

The name “‘ophicleide” is compounded of two Greek 
words, ód«s, serpent, and xAcides, keys,—the instrument 
owing, in fact, its origin to the appli- y 
cation of keys to the serpent, à wind f 
instrument the invention of which is | 
generally attributed to Edme Guil- ` 
laume, canon of Auxerre, somewhere 
about 1590. He contrived it to serve 
as a bass to the zinken, instruments 
now entirely obsolete. 

The serpent, represented by fig. 1, 
is composed of two pieces of wood, 
hollowed out and cut to the desired 
contour. They are joined together 
by gluing so as to form a tube, and 
are bound with leather to ensure solid- 
ity. The upper extremity ends with 
a bent brass tube or crook, to which 
the mouthpiece is applied. The tube 
is plerced laterally with six holes, the 
first three of which are covered by 
three fingers of the right hand, and 
the others by the corresponding fingers of the left hand. 
When all the holes are thus closed the instrument will 
produce the following sounds, of which the first is funda- 
mental and the rest are harmonics :— 


SS SS SS] 
SS SS a 
ia g 4 6 6 P cu 

The instrumentalist fills up the gaps in the diatonic or 
natural scale by the successive opening of the lateral holes 
after the manner practised in fingering the flute. The 
serpent remained in its primitive form for nearly two 
centuries, and then only it was attempted to improve it 
by adding keys. From the time of its origin it had served 
principally as an accompaniment to the liturgical chanting, 
but towards the middle of the 18th century it began to be 
employed as a bass for military music, and, notwithstanding 
its numerous imperfections, it was but slowly given up. 

Fig. 2 represents a curious serpent made, about 1830, 
by L. Embach and Co., Amsterdam. The six lateral holes 
are here placed more rationally along the tube, but, being 
beyond the reach of the fingers, they are covered by open 
keys, besides which the instrument also bears six closed 
keys for the following tones :— 


E 


———— 


Fic. 1, —The Serpent. 
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The primitive form of the serpent was most inconvenient, 
and it was a musician named Régibo, belonging to the 
orchestra of the church of St Pierre at Lille, who, about 
1780, first thought of giving it the shape of a bassoon 
(Gerber, Lexicon der Tonkünstler, Leipsic, 1790). The 
merit of this innovation was rapidly recognized in England 
and Germany. Still to follow Gerber (Lexicon, 1812), one 
Frichot, who was established in London, published in 1800 
a description of an instrument, entirely of brass, manu- 
factured by J. Astor, which he claimed as his invention, 
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calling it the basshorn, but which was no other in principle 
than the new serpent of Régibo. It only made its way to 
France and Belgium after the passage of the allied armies 
in 1815. We here reproduce (fig. 3) the 
drawing of a wooden serpent with bell 
and mouthpiece of brass, after a scale 
published by B. Schott of Mainz, in 
1816. The English brass basshorn was 
designated on the Continent the English 
or the Russian basshorn, the ‘serpent 
anglais,” or the ‘‘basson russe.” Under fj 
this last name all instruments of the | 
form, whether of 
wood or brass, 
were later 
confounded in ` 
France and Bel- 
gium. The “ bas- 
son russe” re- 
mained in great 
vogue until the 
appearanceof the 
ophicleide, to dis- 
appear with it in 
the complete re- 
volution brought 
about by the in- 
vention of pistons. 

The invention of the ophicleide is generally but falsely 
attributed to Alexandre Frichot, a professor of music at 
Lisieux, department of Calvados, France. The instru- 
ment, which the inventor called *'basse-trompette," was 
approved of as early as 13th November 1806 by a com- 
mission composed of professors of the Paris Conservatoire, 
but the patent bears the date 31st December 1810. The 
* basse-trompette," which Frichot in his specification had 
at first, in imitation of the Enghsh basshorn, called “basse 
cor," was, like the English instrument, entirely of brass, 
and had, like it, six holes; it only differed in à more 
favourable disposition brought about by the curvings of 
the tube, and by the application of four crooks which 
permitted the instrument to be tuned “in C low pitch and 
C high pitch for military bands, in C£ for churches, and 
in D for concert use.” The close relationship between the 
two instruments suggests the question whether this was 
the Frichot who worked with Astor in London in 1800. 

The first idea of adding keys to instruments with cupped 
mouthpieces, unprovided with lateral holes, with the aim 
of filling up some of the gaps between the notes of the 
harmonic scale, goes back, according to Gerber (Lexicon 
of 1790), to Kólbel, a hornplayer in the Russian imperial 
band about 1754. Weidinger, trumpeter in the Austrian 
imperial band, improved upon this first attempt, and 
applied it in 1800 to the trumpet. But the honour be- 
longs to Joseph Halliday, bandmaster of the Cavan militia, 
of being the first to conceive, in 1810, the disposition of 
a certain number of keys along the tube, setting out from 
its lower extremity, with the idea of producing by their 
successive or simultaneous opening a chromatic scale 
throughout the extent of the instrument. The bugle- 
horn was the object of his reform; the only scale of which, 
he says, in the preamble of his patent, * until my invention 


contained but five tones, viz., a N 


My improvements on that instrument are five keys, to be 
used by the performer according to the annexed scale, 
which, with its five original notes, render it capable of pro- 
ducing twenty-five separate tones in regular progression.” 
Fig. 4 represents the keyed bugle of Joseph Halliday. 


Fig. 3. — Wooden 
Serpent. 


Fic. 2. —Serpent 
by Embach. 
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. It was not until 1815 that the use of the new instru- 
ment spread upon the Continent. We find 
in the account-books of a Belgian maker, 
Tuerlinckx of Mechlin, that his first supply 
of a bugle-horn bears the date of 25th March 
1815, and it was made “aen den Heer 
Muldener, lieutenant in het régiment duc 
d'York.” 
The acoustic principle inaugurated by Halliday 
consisted in binding together by chromatic degrees 
Fic. 4. —Keyed 


the second and third harmonies, f to 
Bugle. 


==> He attained it, as we have just seen, by the help 


of five keys. The principle once discovered, it became easy to 
extend it to instruments of the largest size, of which the com- 
pass, like the ‘‘basson russe," began at the lowest sound. It 


was simply necessary to bind the fundamental “= = = 


— > 
to the next harmonic sound ———= by a larger number 
of keys. This was done in 1817 by Jean Hilaire Asté, known 
as Halary, a professor of music and instrument-maker at Paris. 
We find the description of the instruments 
for which he sought a patent in the Rap- 
port de V Académie Royale des Beaux-Arts 
de UInstitut de France, meeting of 19th 
July 1817. These instruments were three in 
number :—(1) the clavi-tube, a keyed trumpet; 
(2) the quinti-tube, or quinti-clave ; (3) the 
ophicleide, a keyed serpent. The clavi-tube 
was no other than the bugle-horn slightly 
modified in some details of construction, and 


reproduced in the different tonalities AD, F, 
ED, D, C, Bb, A, and AD, The quinti-tube 
had nearly the form of a bassoon, and was, 
in the first instance, armed with eight keys, 


and constructed in two tonalities, F and ED. 
This was the instrument afterwards named 
‘alto ophicleide.” The ophicleide, of which 
we reproduce a drawing (fig. 5), had the same 
form as the quinti-tube. It was at first ad- 
justed with nine or ten keys, and the number 
was carried on to twelve,— each key to give a 
semitone (additional patent of 16th August 
1822)  Theophicleide or bass of the harmony 


was made in C and in Bb, the contra-bass in 


F and in EP.! 

It is certain that from the point of view of 
invention Halary’s labours m only secondary 
importance; but, ifthe principleof keyed chro- 
matic instruments with cupped mouthpiece ? goes back to Halliday, 
it was Halary's merit to know how to take advantage of the prin- 
ciple in extending it to instruments of diverse tonalities, in group- 
ing them in one single family, that of the bugles, in so complete a 
manner that the improvements of modern manufacture have not 
widened its limits E in the grave or the acute direction. Keyed 
chromatic wind instruments made their way rapidly ; to their in- 
troduction into military full or brass bands we can date the regenera- 
tion of military musie. After pistons had been invented some forty 
years, instruments with keys could stil reckon their partisans. 


Fic. 


5.—Ophicleide 
of Halary. 


1 The report of the Académie des Beaux-Arts on the subject of this 
invention shows a strange misconception of it, which it is interesting 
to recall, ‘fAs to the two instruments which M. Halary designs 
under the names of ‘ quinti-clave’ and ‘ ophicleide,’ they bear a great 
resemblance to those submitted to the Academy in the sitting of the 
llth of Mareh 1811 by M. Dumas, which he designed under the 
names of ‘basse et contrebasse guerriéres.! . . . The opinion of our 
commission on the quinti-clave and ophicleide is that M. Halary can 
only claim the merit of an improvement and not that of an entire 
invention ; still, for an equitable judgment on this point, we should 
compare the one with the other, and this our commission cannot do, 
not having the instruments of M. Dumas at our disposal." This is 
what the commission ought to have had, but it would have sufficed 
had they referred to the report of the sittings of 6th and 8th April, 
in whieh it is clearly explained that the instruments presented by M. 
Du.nas were bass clarinets (Moniteur Universel of 19th April 1811). 

2 We designedly omit the employment of the word **brass" to qualify 
these instruments. The substance which determines the form of a 
column of air is demonstrably indifferent for the timbre or quality of 
tone so long ^s the sides of the tubes are equally elastic and rigid. 
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Now these have utterly disappeared and pistons or rotary cylinders 
remain absolute masters of the sitnation. 

The invention of the piston is due to Stoelzel, a Silesian, and 
Blümel of Waldenburg (patent of 12th April 1818). It was first 
signalized by G. B. Dierey, leader of the National Theatre of Breslan, 
in No. 18 of the Allgemeine musikalische Zeitung (Leipsic, 1815). 
The inventors first applied their discovery to the horn, trumpet, 
and trombone, and this application consisted of only two pistons, 
or *' ventile," as they called them. We have seen up to this point 
that chromatie intervals were produced in instruments with cupped 
mouthpiece by shortenings of the tube by means of lateral openings. 
It is evident that a column of air so cut off must be very inferior 
in sonorousness to one vibrating from the mouthpiece to the ex- 
tremity of the bell ; this has been the capital defect of keyed instru- 
ments. Stoelzel and Bliimel proceeded in contrary fashion : they 
produced chromatic intervals by lengthening the tube, just as in 
the trombone with slides. They introduced contrivances the move- 
ment of which permitted an instantaneous communication between 
the principal tube and two additional tubes, lowering the instru- 
ment respectively a tone and a half-tone, or by their simultaneous 
employment one tone and a half. As these combinations did not 
suffice to produce a complete chromatic scale, a third piston with an 
additional tube of a tone and a half was soon afterwards added by 
the inventors. 

Suppose an instrument giving without pistons the harmonics 


ba & 


we 


2 3 4 5 6 7 8 
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by the third, or union of the first and second, 


by the union of the first and third, 
= 
SS NEC a . 
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by joining all three pistons, 


C- ad 

Here is the whole theory of the fingering 
of these instruments à pistons, of which the 
compass downwards is only bounded by the 
first harmonic. 

A serious defect exists, however, in these 
piston instruments, —the want of truth of 
intonation whenever a note is produced by 
more than one piston. Let us take, for ex- 


ample, the low G = This note 


is produced, as we have just seen, by the union 
of the first and third pistons; in employing 
the first piston the pitch of the instrument 1s 
lowered a major second, and to produce the 
lowering to a fourth (two tones and a half) 
a further lowering of a minor third (one tone 
and a half) is necessary. Now the additional 
pipe to produce this lowering from C is neces- 
sarily proportionately shorter than what is 
required for a pipe already lowered a tone by 
the employment of the first piston. _ It there- 
fore results, as will be seen from this special 
case, that all notes produced by several pistons 
at one time are too high in pitch. . 

The invention of Stoelzel and Blümel,like all 
now ideas, was not accepted without opposition; 
notwithstanding its crushing superiority it 
had a lively struggle to sustain, and it is only 
within the last thirty years that the system of keys has been 


Fic. 6.—Ophicleide 
with pistons. 


Diseases 
of the 
con- 
junctiva. 
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finally superseded by pistons. We close this article with the 
curious representation (fig. 6) of an ophicleide with pistons manufac- 
tured about 1836 by C. Mahillon of Brussels, then at the beginning 
of his career. (V. M.) 


OPHIR (vsix), a place famous among the Hebrews 


for its gold from the time of Solomon, whose Red Sea fleet, 
in conjunction with the Phonicians, went to Ophir and 
brought thence a vast treasure of gold with precious stones 
and *almug" wood (1 Kings ix. 28, x. 11). It is quite 
plain from Gen. x. 29 that Ophir belonged to southern 
Arabia, from which the Phoenicians still derived gold and 
precious stones in the time of Ezekiel (xxvii. 22). All 
attempts to place Ophir in India or on the east coast of 
Africa (Sofála) are at variance with Gen. x. It is true 
that Indian products were also brought to Solomon (1 Kings 
x. 22), but these are not said to have come from Ophir, 
and therefore we cannot even be sure that Ophir was the 
emporium where the Indian trade and the Western met, as 
they did in southern Arabia in later times, —unless, indeed, 
the “almug " or “algum ” wood is, as has been conjectured, 
the Indian sandalwood. 

OPHITES. See GNosTICS. 

OPHTHALMOLOGY. The scientific development of 
the diagnosis and treatment of diseases of the eye belongs 
to the last hundred years. Helmholtz’s invention of the 
ophthalmoscope is little more than thirty years old. Our 
knowledge of the refraction and accommodation of the eye 
has been worked out by Airy, Young, Sanson, Purkinje, 
Donders, Sneller, Helmholtz. Many of the major opera- 
tions have been perfected by Von Graefe and his followers 
in quite recent times. Finally, the important relations of 
ophthalmology to general medicine have been worked out 
principally by Hutchinson, Hughlings Jackson, Clifford 
Allbut, and Gowers within the last few years. 

Acute Catarrhal Conjunctivitis begins with a feeling of 
stiffness of the lids, and pain as if from a particle of grit 
in the eye. The secretion increases, is at first watery, and 
is afterwards yellow and muco-purulent, collecting at the 
inner canthus and gumming the eyelids together. The 
conjunctiva, especially that on the lids, is reddened, and 
in severe cases may be so swollen as to overlap the cornea. 
The eye is generally well in a fortnight. The disease is 
caused by cold winds, and by irritating particles, and in 
one form is undoubtedly contagious. The eye must be left 
uncovered, bathed occasionally with an astringent lotion, 
and at night some ointment should be applied to the edges 
of the lids to prevent their adhesion and consequent reten- 
tion of the secretion. 

Chronic conjunctivitis may result from the above, or be 
due to the irritation of dust. It occurs frequently from 
overstrain of hypermetropic eyes. The symptoms are 
similar, but less severe, and require similar treatment with 
correction of the hypermetropia where present. 

Purulent Ophthalmia! (ophthalmia of the newly born) 
is caused by contact of pus from a gonorrheal or leucorrheal 
discharge or from another eye similarly affected. It is one 
of the forms of Egyptian ophthalmia. In children both 
eyes are generally affected; in adults usually one. The 
symptoms begin, from one to three days after infection, with 
a watery discharge, which increases rapidly in amount, and 
becomes yellow and purulent. The conjunctiva becomes 
greatly congested and swollen, bleeding readily. The lids 
are so stiffened with infiltration that they can hardly be 
separated. When they are slightly opened quantities of 
pus escape. There is great pain in the eye, fever, and 
sleeplessness. The cornea is much endangered ; it may be 
perforated, may slough wholly or in part, and the eyeball 
may be destroyed. If one eye only is affected the other must 


! The term ‘‘ophthalmia” is now limited to conjunctival inflamma- 
tions. 
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be protected. Locally the greatest cleanliness is necessary, 
and the discharge must be constantly removed. Once 
daily the conjunetiva should be touched with a strong 
solution of nitrate of silver, and in the interval frequently 
bathed with astringent solutions. Recently, powdered 
iodoform has been much recommended as a local applica- 
tion. In adults leeching the temple and the continuous 
application of ice to the eye may be needed. The attend- 
ants must be warned of the danger of conveying infection 
to their own eyes. 

Diphtheritic Conjunctivitis is characterized by the forma- 
tion of a yellowish false membrane on the conjunctiva, which 
becomes thickened and almost solid from infiltration, and 
by great liability to sloughing of the cornea. It occurs 
most frequently in North Germany, attacking weakly 
children during epidemics of ordinary diphtheria, and, 
like it, often proves fatal by exhaustion. It should be 
treated by the internal administration of tonics and stimu- 
lants, and by the local use of ice, antiseptic lotions, and 
the strictest attention to cleanliness, 

Chronic Granular Conjunctivitis is a contagious disease 
arising from prolonged overcrowding under bad sanitary 
conditions. It is thus specially common among the Jewish 
and Irish poor, and among workhouse children. The 
mucous membrane of the lids becomes reddened, thickened, 
and studded over with small firm “granulations,” like boiled 
sago grains. The friction of these bodies produces a vas- 
cular opacity of the cornea (pannus), at first limited to the 
upper half of the cornea, but in bad cases involving its 
whole surface. There is considerable pain and discharge, 
and the eyelids are kept half-shut. There is a peculiar 
liability to acute exacerbations. The conjunctiva finally 
shrinks to a dense white scar, which curves the tarsal 
cartilage inwards, and brings the edge of the lids and the 
eyelashes to rub on the cornea, and increase its opacity. 

lt must be persistently treated by strong astringent or 
caustic applications to the conjunctiva. The pannus, as a 
rule, disappears with the granulations that caused it. If 
not, a zone of conjunctiva round the cornea may be divided; 
or, as a last resort, the eye may be inoculated with pus 
from a purulent case. All acute exacerbations must be 
treated by soothing applications. Incurving of the tarsal 
cartilage and displacement of the lashes need special 
surgical operations, which are more or less successful. 

If a case occurs in a school or in barracks it must be at 
once isolated. 

Pterygium is a triangular thickening of the exposed part 
of the conjunctiva, which may or may not be vascular. Its 
apex is towards the cornea, over which it tends to grow, 
and thus to interfere with vision; otherwise it causes no 
irritation. Pterygium is a disease of middle life and of 
warm climates. If it cause no deformity or interference 
with sight it should be left alone. If large it may be 
dissected up from the apex and cut off, or transplanted into 
another part of the conjunctiva, where it will shrivel up. 


The diseases of the cornea are of extreme importance, Diseases 


from their great frequency and from the fact that a small of i 
d cornea. 


lesion may seriously affect the perfect transparency an 
regularity of curvature so necessary for clear vision. 
Chronic Interstitial Keratitis attacks young persons, 
nearly all of whom, as was first pointed out by Hutchin- 
son, ean be shown to be the subjects of hereditary syphilis, 
and who present some or all of the following physio- 
gnomical characters:—a depressed bridge of the nose, 
scars at the angle of the mouth, and notched and peg- 
shaped central upper incisor teeth. The disease affects 
both eyes, one generally some time before the other. It 
begins by the appearance of cloudy spots in the cornea, 
which spread until the whole cornea has a ground-glass 
appearance, not uniform throughout but with denser 
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opacities here and there. The corneal surface is “steamy.” 
The ciliary zone of vessels, inmediately round the cornea, 
is congested, and iritis is a frequent complication. Asa 
rule pain and photophobia are not great. The cornea 
seldom clears in less than a year, and even then only im- 
perfectly. Internally, minute doses of mercurials, or where 
there is decided struma the syrup of the iodide of iron 
should be given. Locally, atropine should be used to 
prevent iritis. As the cornea clears, some stimulant, as 
the dusting of fine calomel powder, may hasten the absorp- 
tion of the exudation. 

Phlyctenular Ophthalmia occurs in strumous or weakly 
children, especially after hooping-cough or measles. There 
is great intolerance of light, the slightest attempt to separate 
the lids causing a gush of tears. The patient is generally 
kept in bed in a dark room and buries his head in the pillow 
to exclude the light. The conjunctiva is reddened generally, 
but spots of localized congestion are seen near little greyish 
or yellowish elevations on the conjunctiva, or on the cornea 
near its margin, These papules or pustules may succeed 
cach other in crops for a long time. On the cornea they 
give rise to vascular ulcers, which may be single or so 
numerous as to constitute a condition of pannus. As they 
heal the vessels shrink, and a small white speck is left to 
mark the seat of the ulcer. As regards treatment, the 
patient must have a shade or dark glasses, and be sent out 
of doors daily when the weather permits. Tonics and 
nourishing food are required. Locally, so long as the 
secretion is watery atropine must be used; later, mild 
astringent lotions ; and finally, to aid the healing of the 
ulcer and clearing of the residual opacities, some mercurial 
ointment or calomel powder should be applied. 

Ulcers of the Cornea.—Ulcers occur under many forms, 
to which very various names have been given. All the 
forms have certain symptoms in common with each other 
and with the above diseases, There is great pain in and 
about the eye, great intolerance of light (especially in super- 
ficial ulcers), and congestion of the ciliary zone. They 
generally leave an opacity, which greatly interferes with 
sight if in the centre of the pupil. In severe inflammatory 
or suppurative ulceration the above symptoms are well 
marked ; the base of the ulcer is greyish in colour, its edges 
irregular, and the surrounding cornea infiltrated. It ex- 
tends superficially and deeply, and may cause hypopyon 
(pus in the base of the anterior chamber), and even per- 
foration of the cornea, or iritis. The weak ulcer has little 
pain or congestion, and seems simply a loss of substance 
at one part of the cornea. It causes distorted or multiple 
images. Its existence is a sign of lowered health, and calls 
for local stimulation and tonic treatment. The small central 
ulcer of children is a small greyish funnel-shaped spot in 
the centre of the pupil, with little pain or congestion. It 
sometimes goes on to abscess, but usually heals quickly. 
The senile or serpiginous ulcer is a very serious form. There 
is great pain and photophobia, and unless treated the ulcer 
gradually eats its way across the cornea, or extends at its 
margins so as to isolate the central part of the cornea. 

The treatment of corneal ulcers varics very much with 
the type of disease and with its several stages. In the 
acute cases the eyes should be shaded, sometimes bandaged ; 
atropine applied locally allays pain ; eserine is said to act 
similarly by reducing tension, and is preferable where con- 
junctival discharge is aggravated by atropine. The weak 
ulcer should be touched with a nitrate of silver solution, 
the senile bathed with a quinine lotion. If the inflammatory 
ulcer be not checked by atropine, and if hypopyon increase, 
tension may be diminished by incising the cornea at its 
margin, or through the base of the ulcer (Saemisch), or by 
performing iridectomy. 

Abscess of Cornea may result from injury or ill-health. 


It begins as a yellow spot in the substance of the cornea, 
with some surrounding haze. It may become absorbed, 
or burst forwards and be converted into an inflammatory 
ulcer, or backwards, giving rise to hypopyon. If hot 
fomentations and atropine do not check it, it must be 
treated surgically like the inflammatory ulcer. 

Staphyloma of the Cornea is a bulging forward in whole 
or in part of the new tissue which replaces the cornea 
after ulceration or sloughing. It has a bluish or greyish 
colour, and may be slight in amount, or so great as to 
keep the eyelids widely separated and cause great irrita- 
tion, When there is no irritation it may be left alone; 
when it is increasing an iridectomy may check its progress. 
When it is large and causes irritation the eye may be 
removed entirely, or in part so as to leave a stump on 
which to fit an artificial eye. 

Conical Cornea occurs principally in young women 
whose health has been much reduced from some chronic 
cause. The cornea becomes thinned in the centre, and is 
slowly bulged forward. The condition, which is easily 
recognized from the glistening appearance and the conical 
form of the cornea, causes great myopia, which can be only 
imperfectly remedied by biconcave lenses obscured except 
at a small central aperture or slit. In severe cases opera- 
tion may be of some service. 

Keratitis Punctata is usually secondary to some deeper- 
seated disease, e.g., iritis, choroiditis, or sympathetic 
ophthalmitis. Minute greasy-looking dots are deposited 
at the back of the lower part of the cornea, generally 
arranged as a triangle with its apex upwards. The ocular 
tension and amount of aqueous humour increase. The 
treatment is that of the causal disease, usually iodide of 
potassium or a mercurial, with atropine locally. 

Arcus Senilis is a whitish crescent or ring just inside 
the corneal margin. It is a senile change, a fatty degen- 
eration of the corneal tissue, not necessarily accompanied 
by fatty degeneration elsewhere. It does not influence 
the healing of corneal wounds in any way. 


In Acute Iritis the iris changes in colour and its fibres Diseases 
lose their definition and look muddy. The pupil becomes of the 
small, irregular in outline, and sluggish or immobile when ™™* 


stimulated by light. There is a pink zone of congestion 
round the cornea (the ciliary zone). The aqueous humour 
is turbid ; it may contain blood, and even pus. There is 
more or less pain in the eye and temple, which is usually 
worst at night ; there is intolerance of light, great increase 
in the secretion of tears, and impairment of sight. In 
most cases lymph escapes from the posterior surface of 
the iris and fixes its margin to the lens at one or more 
points, or all round, and may even occlude the pupil. In 
some cases the exudation is entirely serous and no ad- 
hesions are formed (serous iritis). Iritis is one of the 
symptoms of secondary syphilis; it is caused by rheu- 
matism, by ulcers and diffuse inflammations of cornea, 
by injuries to the cornea, iris, and lens, and forms part 
of nearly all cases of sympathetic ophthalmitis. The 
syphilitic form usually involves both eyes; it produces 
much exudation and often little yellow nodules, and rarely 
relapses. Rheumatic iritis is generally serous, unilateral, 
and recurs frequently. Atropine must be freely applied 
locally to prevent the formation of adhesions, or to break 
down such as may have already formed. The temple may 
be leeched, and opiates given if pain is severe. In the 
syphilitic forms calomel must be given ; in the rheumatic 
alkalis and colchicum. The eyes must be protected by a 
shade. ‘Traumatic iritis should be treated by continuous 
cold and leeching. If it is due toa swollen lens, the latter 
must be removed. After the disease is past the pupil is 
frequently irregular from adhesions (synechiz) of the iris 
to the lens-capsule. If adhesions have been broken down 
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small brown specks will be seen in the pupil. The whole 
free edge (exclusion), or the whole posterior surface (total 
posterior synechiz), may adhere to the lens-capsule, and 
the pupil may be completely covered with a film of lymph 
(occlusion). These three last conditions are apt to cause 
secondary glaucoma. 

Coloboma of the Iris is a congenital defect in the iris. 
The defect is always in the lower part, and gives the pupil 
a balloon shape. It may or may not be accompanied by 
& similar defect in the choroid and retina. 
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under observation, it may be left,—the patient being 
warned of the danger to the other eye. The inflam- 
mation once arisen, the exciting eye, if blind, must be 
removed ; but not if there be any sight in it, as it may be 
eventually the better eye of the two. The patient must 
be kept in a dark room and not allowed to use his eyes. 
Atropine solution must be applied locally. After the in- 
flammation is quite quiescent removal of the lens with a 
portion of the iris may be of use in giving an artificial pupil. 


Cataract.—Cataract is an opacity of the crystalline Diseases 


Diseases From the intimate association of their vascular supply, | lens. It is due to some alteration in the structure and of en 
ofthe the ciliary body, iris, cornea, sclerotic, and choroid are | relationship of its fibres, as the result either of some senile lens 


ciliary 


frequently affected together. Diseases in this region all 
agree in their tendency to relapse frequently during a very 
chronic course, and to involve separate patches. 

Sclerotitis (episcleritis) forms à low painful swelling, of 
a peculiar rusty colour, under the conjunctiva in the 
ciliary region. It lasts for months, with frequent relapses. 
The subjects of this disease are mostly rheumatic or 
anemic women. Internally, iodide of potassium is some- 
times useful. If that fail small doses of mercury should 
be given. Locally, atropine, blistering the temple, or 
massage of the swelling through the upper lid may be 
tried. 

Irido-cyclitis, inflammation of the iris and ciliary body, 
is characterized by congested patches of a violet colour in 
the ciliary region, cloudy areas in the cornea, and attacks 
of iritis with much plastic exudation, There is great pain 
and intolerance of light. It relapses frequently, each 
attack leaving more cloudiness of cornea and more iritic 
adhesions, till ultimately the sclerotic presents a bluish 
bulging in the ciliary region (ciliary staphyloma), the cor- 
nea is opaque, its curvature irregular, and the sight gone. 

Irido-choroiditis resembles a mild attack of iritis; there 
is little pain or photophobia. Small deposits form on the 
back of the cornea (keratitis punctata). Recent choroid- 
itis and sometimes opacities in the vitreous may be seen 
with the ophthalmoscope if the pupil be clear. This also 
relapses frequently, with the formation of much iritic adhe- 
sion, and sometimes of secondary glaucoma. This occurs 
mostly in delicate young persons, and generally involves 
both eyes. The treatment consists of atropine locally, 
disuse of the eyes, and tonics with iodide of potassium 
internally ; only in mild cases is a good result obtained. 
The iritic exudation is generally too plastic to be absorbed. 

Wounds or Diseases in the Ciliary Region are extremely 
liable to involve the other eye sympathetically. There 
are two affections of very different moment. In sympa- 
thetic irritation the eye is tender and irritable, cannot bear 
a bright light, and is easily fatigued by continued strain 
of the accommodation, as in reading or other close work. 
This condition usually yields speedily when the other eye 
is removed, which should be advised without hesitation. 
Sympathetic inflammation is of much more serious mo- 
ment. It may begin quite insidiously, or with acute pain 
and intolerance of light. Once begun, it becomes an inde- 
pendent disease, little influenced by treatment directed to 
the exciting eye, and usually ending at last in irrepar- 
able blindness. The symptoms are deposits on the back 
of the cornea (keratitis punctata), violet-coloured ciliary 
congestion, often great tenderness of the ciliary region, 
the iris muddy and in severe cases buff-coloured, and 
with many large blood-vessels on its surface. Extensive 
iritic adhesions form which cannot be absorbed. The 
process is an irido-cyclitis or irido-choroiditis. It may be 
set up two months or many years after the injury; the 
eye is never safe. Treatment must evidently be mainly 
preventive. All blind eyes liable to cause sympathetic 
inflammation should be at once removed. If some vision 
be left in the wounded eye, and the patient can be kept 


change or defect of development, of local interference with 
its nutrition (as in glaucoma), of some general diseases such 
as diabetes, or of local injury to the lens or its capsule. 
For practical purposes all cataracts are classified under 
three categories. (A) They may be hard or soft; below 
the age of thirty-five, and in diabetes of any age, cataracts 
are soft. (B) They may be general or partial, according 
to the amount of lens involved in the opacity. General 
cataract may be nuclear (beginning from the centre) or 
cortical (spreading inward from the periphery); or both 
conditions may coexist. Partial cataract may be (1) 
lamellar, where one or several of the concentric layers in 
an otherwise transparent lens becomes opaque. This form 
is often congenital. It is said to be frequently caused by 
infantile convulsions. (2) Pyramidal cataract is a small 
white spot on the lens-capsule in the centre of the pupil. 
This is the result of corneal perforation in purulent oph- 
thalmia. The cornea falls against the lens-capsule when 
the aqueous humour is evacuated, and: becomes adherent 
to it. The aqueous, refilling after the healing of the per- 
foration, tears away the cornea and leaves the spot of lymph. 
on the capsule. (3) In posterior polar cataract the opacity 
begins at the posterior pole of the lens. It indicates 
deep-seated disease. (C) Cataract may be primary or 
secondary, according as it arises in an eye otherwise healthy 
or depends on some other disease in it. Cataracts arising 
from injury to the lens are called traumatic. 

Symptoms and Treatment of Cataract.—Vision becomes 
gradually impaired. If the cataract be small and central, 
vision improves in a dull light or when the eyes are shaded. 
On ophthalmoscopic examination (see below) the opaque 
parts appear either as dark striz converging towards the 
centre or as a dark central mass. The fundus, if visible, 
appears red. An attempt should be made to ascertain if 
it is healthy. On oblique illumination by a convex lens 
the opaque parts now appear white and the rest of the 
pupil black. When the cataract is ripe the pupil is filled 
by a homogeneous pearly-white or amber-coloured opacity. 
The rest of the eye is healthy if the pupil reacts to light, 
and the patient can tell the direction of a candle-flame at 
four feet distance. Asa palliative atropine may be used 
if it be found to improve vision. To remove the cataract 
operation is required. Operation is undesirable in pyra- 
midal, secondary, and immature cataract, and usually if, 
while the cataract in one eye is ripe, the other eye remains 
good, unless the patient specially desires the operation. 

The Operation.—In the soft cataract of infancy, youth, 
and diabetes the needle operation should be chosen. The 
pupil having been dilated by atropine, a fine needle is 
passed through the cornea near its margin, and lacerates 
the lens-capsule freely. The lens, acted on by the aqueous 
humour, swells up and gradually dissolves,—the process of 


‘solution taking from two to three months, and generally 


needing one or two repetitions of the needling. In hard 
cataracts the lens must be extracted entire. The follow- 
ing is the most usual operation. With a narrow knife an 
incision is made through the upper part of the cornea at 
its junction with the sclerotic, in length somewhat less 
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than half the corneal circumference. A portion of iris is 
drawn through the corneal incision and ent off (iridectomy). 
Then the lens-capsule is lacerated by a needle. The lens 
is forced out of the eye by gentle pressure on the sclerotic 
below. All fragments of lens-substance are carefully 
removed, the edges of the incision are brought together, 
the eyes bandaged, and the patient kept in bed for a few 
days. Ninety-five per cent. of the cases do well, the others 
going wrong from hemorrhage into the eye, iritis, or sup- 
puration of the eye. In lamellar cataract two courses are 
open. If dilatation of the pupil by atropine enables the 
patient to see clearly, the removal of a portion of iris 
(artificial pupil) will be sufficient ; if not, the solution of 
the lens must be effected by the needle operation. In 
traumatic cataract the pupil is kept dilated by atropine to 
prevent iritis. If severe iritic or glaucomatous symptoms 
arise an incision must be made in the cornea, and the 
softened lens removed along a grooved scoop or by 
suction. 

After the cataract is removed strong convex glasses 
must be worn for near vision and a somewhat weaker pair 
for distant vision. Their use must not be allowed till at 
least two months after the operation. 

Dislocation of the Lens may arise from a blow or spon- 
taneously. The lens may pass into the anterior or posterior 
chamber. If in the posterior chamber it may be invisible, 
but the iris will be tremulous and the refraction very hyper- 
metropic. If the dislocation be partial the edge of the 
lens may be seen with the ophthalmoscope as a dark curved 
line. The lens generally becomes opaque. It may, and 
often does, cause glaucoma. 

Glaucoma is a most serious disease, characterized in all 
its forms by increased tension of the eyeball, impairment of 
sight, and ultimate irremediable blindness. Its course is 
usually chronic, lasting sometimes many years ; sonietimes 
absolute blindness comes on in a few hours or days. 

In the chronic form the earliest symptoms are rapid 
onset of presbyopia, making it necessary to change the 
spectacles frequently, and attacks of mistiness of sight, 
during which artificial lights appear surrounded by coloured 
rings. Gradually sight is impaired and the field of vision 
contracted. The pupilis dilated and sluggish ; the cornea 
may be “steamy” and insensitive, the anterior chamber 
shallow, Large veins pierce the sclerotic a little way from 
the corneal margin. The lens may have a greenish hue 
(hence the name), or may become opaque. The optic disk, 
if visible ophthalmoscopically, is “cupped” or hollowed, 
and in advanced cases also atrophied. The retinal vessels 
bend abruptly in rising over its edge, or in deep cupping 
seem to have.their course interrupted for a short distance. 
The arteries pulsate either spontaneously or on slight press- 
ure on the eyeball. The tension (ascertained by pressing 
the eyeball against the floor of the orbit) is variously 
increased, This form may be painless throughout, and the 
gradual impairment of vision may lead to the fatal error 
of a diagnosis of cataract. More usually there are occa- 
sional acute attacks. Acute glaucoma comes on suddenly ; 
there is much pain in the eye and temple and congestion 
of the globe; increase of tension and loss of sight are 
extremely rapid. 

All the symptoms depend on the increased tension of 
the intraocular fluids. The loss of sight and contraction 
of the visual field result from compression of the retina 
and its vessels, Pressure on the ciliary nerve paralyses 
the iris and the accommodation (hence the presbyopia), 
and renders the cornea insensitive. The anterior chamber 
is shallowed by the lens being driven forwards, and the disk 
is cupped by being driven backwards through the lamina 
cribrosa, the least resistent part of the sclerotic. The veins 
of the sclerotic are enlarged in order to relieve the ob- 
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structed vasa vorticosa. The explanation of the increase of 
tension is not yet complete. In most cases it is probably 
due to deficient removal of fluid. Normally this takes 
place through the suspensory ligament of the lens, round 
the free edge of the iris, leaving the anterior chamber 
at the angle of junction of the iris and cornea. Block- 
ing of any part of this channel (most often at the above 
angle) would cause increase in the tension. Increased 
blood-supply is also in many cases a cause. Glaucoma is 
most common after forty. It may be either primary or 
secondary to some disease or injury of the eye. 

Eserine applied locally has proved useful in some early 
cases of glaucoma. JIridectomy—that is, the removal of a 
portion of iris through an incision in the cornea—is the most 
successful mode of checking the disease. In secondary 
glaucoma the treatment must be directed to the cause, if 
it is removable, 


Muscæ Volitantes.—The floating bodies, specks, &c., so Diseases 


often complained of are usually of no importance. 
occur most frequently in myopic eyes. Pathological musce, 
however, depend on the presence of opacities in the vitre- 
ous, detectable by the ophthalmoscope. They are of very 
various sizes and shapes, from large masses, as in recent 
hemorrhage, to strings, specks, knotted bodies, or finely 
sparkling particles (cholesterin), or asa diffuse cloud or 
haze obscuring the retina. From the rate at which the 
bodies move an opinion may be formed of the fluidity of 
the vitreous, Disease of the vitreous is usually secondary 
to disease of some of the surrounding parts, as in high de- 
grees of myopia, in hemorrhagic and syphilitic choroiditis 
and retinitis, and diseases of the ciliary region. Heemor- 
rhage is frequent after blows on or wounds of the eye. 

Disseminated Choroiditis is usually a symmetrical dis- 
ease, arising from acquired or inherited syphilis. ‘There 
are no characteristic symptoms, but the ophthalmoscope 
shows in the early stage (rarely observed) yellowish patches 
(of exudation), over which, unless obscured by haze, the 
retinal vessels are seen to pass. Later, when the exuda- 
tion gives place to atrophy, white patches are seen of 
various sizes with masses of black pigment on or around 
them, distributed irregularly over the choroid. "The re- 
tinal vessels may be seen to pass unaltered over some of 
the white areas. Sometimes the patches of atrophy in- 
volve merely the superficial layers and expose the deeper 
larger choroidal vessels. Vision is impaired, especially if 
the yellow spot is involved. The treatment is that for 
syphilis, with rest and protection of the eyes from light. 
This at least helps to prevent fresh accessions of the disease 
if it cannot restore the atrophied choroid. Similar spots 
are seen in non-syphilitic subjects, probably as the result 
of choroidal hemorrhage. 

In myopia the choroid is frequently atrophied near 
the disk, especially at its outer edge, forming what is 
variously known as “posterior staphyloma,” “myopic 
crescent,” or “sclerotico-choroiditis posterior.” This pos- 
terior staphyloma varies much in shape, sometimes sur- 
rounding the disk, sometimes limited to the yellow spot, 
causing then greatly impaired central vision. — 

Tubercles are sometimes deposited in the choroid, appear- 
ing as small yellow spots. Their presence may be of 
assistance in forming a diagnosis of tubercular disease. 

Rupture of the Choroid from injury is generally seen as 
a long curved line of atrophy with the concavity towards 
the disk. m 

Coloboma of the choroid is a congenital defect, indicated 
by a large white patch of atrophy at the lower part, often 
embracing the disk,—the surface of the sclerotic often 
looking uneven. It may exist independently of similar 
defect in the iris. 

Sarcoma of the Choroid is a malignant tumour, usually 
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pigmented, which tends to destroy the eye, to spread along 
the optic nerve, and to cause metastalie deposits elsewhere 
in the body. It causes defect of sight, and if the media 
are clear may be seen by the ophthalmoscope. It often 
causes glaucoma and cataract. The tumour must be 
excised with as much of the optic nerve and orbital tissue 
as can be reached. 
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parents nearly related to each other, and it is common 
among deaf-mutes. In many cases no cause can be assigned. 
Its earliest symptom is an inability to get about in the 
dusk (night-blindness). Then follows a gradual contrac- 
tion of the field of vision, the patient feeling as if he 
looked through a tube, seeing objects clearly within his 
field in good daylight, but nothing beyond. Eventually 


Diseases Detachment of the Retina is a separation of the retina | this central vision also fails. The ophthalmoscopical ap- 
ofthe from the choroid by an effusion of serum or of blood, or | pearances are symmetrical in both eyes, and are equally 
retina. by the growth of a tumour between them. It occurs | characteristic. At the periphery of the retina masses of 


most frequently in myopia and from blows on the eye 
(also from dislocation of the lens and in albuminuria). 
The detachment varies greatly in extent; it is most usually 
situated at the lower part of the retina. It causes blind- 
ness on the corresponding opposite part of the visual 
field. With the ophthalmoscope, instead of the red 
appearance, a greyish reflexion is seen, generally uneven 
on the surface, with the retinal vessels, reduced in size and 
dark in colour, coursing over it. The grey surface may be 
seen to undulate with movements of the eye. Treatment 
is generally unsatisfactory. Myopic cases should avoid 
stooping and strain of the eyes to prevent its extension. 
Jmbolism of the Central Artery of the Retina is a plugging 


black pigment are distributed in an irregularly reticulated 
or lace-like manner over the retina and along the retinal 
vessels. The disk is pale and * waxlike," and the retinal 
vessels are much contracted,—it may be, reduced to mere 
threads. As the visual field contracts the retinal pigment 
approaches the disk. Treatment is of little use. Galvanism 
has lately been recommended. 

Glioma of the Retina isa tumour of excessive malignancy, 
arising in the retina and rapidly filling the eye, and spread- 
ing from the eye along the optic nerve to the brain, or 
through the sclerotic to the orbit. It occurs in young 
children. Thorough and early removal of the eye with 
the optic nerve may prevent its recurrence. 


The optic nerve may be inflamed in any part of its Disease 
course, within the skull, in the orbit, and within the eye. of the 
To the physician the most important of these inflamma- Pic 
tions is that of the intraocular end of the nerve or papilla, cdi 
known as Optic Neuritis or Papillitis (choked disk), on&c. ' 


of this vessel by a small body, usually detached from one 
of the valves of a diseased heart. The eye becomes sud- 
denly blind, and on ophthalmoscopie examination the red 
reflex is found to be replaced by a diffuse white mist, 
except at the yellow spot where a “cherry-red” spot 


appears ; and the retinal vessels are often reduced to mere 
threads. After a time the haze passes off the retina, but 
an atrophied disk and narrowed blood-vessels are left. 
Treatment is useless. If the embolism is impacted in one 
of the branches of the retinal artery these appearances 
will be localized, and a blind spot will correspond to the 
affected area. 

Albuminuric Retinitis occurs in an advanced stage of 
chronic Bright's disease of the kidneys, usually when the 
general health has become much impaired. It is especially 
associated with the granular kidney, and is not seldom the 
first indication of this serious disease. It causes defective 
sight, and some of the following characteristic ophthalmo- 
scopie appearances. In the early stage (rarely observed) 
a greyish haze presents itself at the centre of the retina 
(from the presence of an albuminous fluid); later, pearly- 
white sharply-defined spots of various sizes appear, often 
grouped round the yellow spot (due to fatty degeneration 
of the coagulated albumen and nerve-fibres). With these 
there may be found many small hemorrhages, or a condi- 
tion of optic neuritis. Vision is seldom completely lost, 
and may, except in the severest cases, be expected to im- 
prove somewhat, especially in the albuminuria associated 
with pregnancy. Its treatment is that of its cause. 

Syplalitic Retinitis is usually a symptom of the second- 
ary stage, affecting both eyes, and producing dimness of 
vision and night-blindness.  Ophthalmoscopically the disk 
appears hazy, the vessels full and tortuous, the retina also 
hazy or showing white misty patches, especially near the 
yellow spot. It is much benefited by a mercurial course. 

Hemorrhagic Retinitis is indicated by the appearance all 
over the retina of small flame-shaped hemorrhages with 
dilated veins. It is perhaps due to gout (Hutchinson). 

Hemorrhages may result from vascular degeneration. 
They seriously damage sight if they occur at the yellow 
Spot. 

Pigmentary Retinitis is à peculiar chronic disease affecting 
both eyes symmetrically. It is either congenital or begins 
early in life and advanees gradually till it produces com- 
plete blindness. -Its cause is not well known. It is strongly 
hereditary, occurring often in several members of one 
family; it has been found also in the descendants of 


‘arises without previous neuritis. 


account of its frequent association with tumour of the 
brain, of which it is one of the most diagnostic symptoms. 
The signs may be well marked to the ophthalmoscope before 
there is the slightest impairment of sight. At first the 
disk is seen swollen, reddened, its edge indistinct, and the 
veins distended and tortuous. Later, the swelling of the 
disk increases, obscuring the disk itself, and extending 
beyond its edge. The surface has a greyish appearance, 
streaked with reddish lines, which are enlarged blood- 
vessels. The retinal arteries and veins at their commence- 
ment are obscured by the exudation ; at the edge of the 
swollen disk they bend downwards to reach the retina, over 
which they pursue a tortuous course, the veins being much 
distended. Small hemorrhages are often seen on the disk 
and retina. All traces of the exudation may pass away. 
More usually the disk becomes atrophied, of a pale-white 
colour, with an indistinct margin and shrunken retinal 
vessels. 

Papillitis of both eyes sometimes also arises from lead- 
poisoning or anemia.  Papillitis of one eye, with subse- 
quent atrophy, is generally due to local injury to the nerve. 

Atrophy of the Optic Nerve is sometimes primary, t.e., 
In this case the disk 
becomes gradually of a pale-white or pale-greyish colour, 
its edge more than usually distinct, and the vessels may 
not be contracted. Primary atrophy of the optic nerve is 
one of the most marked symptoms of locomotor ataxia. 
Many of the cases where no cause is ascertainable are 
undoubtedly precursory to the usual symptoms of ataxy. 
Vision always suffers in this form more or less. 

Atrophy of the disk may be secondary to glaucoma, 
neuritis, pigmentary retinitis, and some forms of choroid- 
itis. When unilateral it may be due to embolism, or, if 
it follow an injury to the head, to fracture of the optic 
canal, or to a retrobulbar neuritis. 

Amblyopia, Amaurosis, &c.—Amblyopia means defect- 
ive sight ; amaurosis, blindness without sufficient obvious 
cause. Such defective sight is not uncommon in a squint- 
ing eye, or one of a different refractive power from its 
fellow. Tobacco amblyopia occurs in adults from excessive 
tobacco-smoking, especially when combined with alcoholic 
excess. There is loss of visual acuteness, as tested by read- 
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ing, of one-fifth to one-tenth, and green and red blindness in 
the centre of the field. The disk may be normal or havea 
muddy colour. It usually recovers under abstinence from 
smoking and alcohol and the use of small doses of strychnia. 

Hemianopsia means loss of one-half of the visual field. 
It is generally bilateral and affects corresponding halves of 
the two retin, e.g., the two right halves or the two left ; 
rarely the two inner halves or the two outer are involved. 
The dividing line is usually vertical, or nearly so, bending 
so as to avoid the fixation point. It is due to some disease 
oi the brain, or of one optic tract. (It will be remembered 
that each optic tract divides at the optic commissure, and 
supplies one-half of each retina, the right tract going to 
the right halves, the left to the left.) — 

Night-blindness without organic change may be due to 
exposure to bright sunlight, sleeping in moonlight, or to 
scurvy. Snow-blindness is a similar condition, with con- 
gestion of the eyelids and intolerance of light. 


In Hypermctropia parallel rays falling on the eye meet in a point 
behind the retina. This is due in most cases to shortening of the 
axis of the eye (axial hypermetropia), in rarer cases to absence of 
the lens, and is the physiological condition, after the age of fifty- 
five, of all previously normal eyes, owing to diminution of the 
refractive power of the lens. Clear vision is obtained only when 
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the strain on the internal recti. Myopic eyes are liable to various 
affections, —muscæ volitantes, opacity and fluidity of vitreous 
choroidal hemorrhage, and detachment of retina. i 
. Astigmatism is either regular or irregular. Regular astigmatism 
is due to the fact that the surfaces of the cornea and lens are not 
segments of spheres. The principal abnormality is in the cornea, 
and it is found that the meridians of greatest and least curvature 
(the prineipal meridians) are always at right angles to each other 
and that the intermediate meridians pass by regular gradation from 
the one to the other. It is evident that rays of light from a point 
uoe through the plane of greatest curvature will have met 

efore those passing through the plane at right angles to it, which 
will form a line, that similarly the first set of rays will have 
crossed and will in their turn form a line by the time the second 
have reached their focus, and that between these two pcints the 
image will be circular or oval, but blurred. In no case will the 
image be a point, and hence vision will never be distinct. If one of 
the principal meridians be emmetropic the astigmatisin is ‘‘simple” ; 
if both be either hypermetropie or myopie it is “compound”; if 
one be hypermetropie and the other myopic it is ** mixed." 

If spherical lenses do not raise the sight of otherwise healthy eyes 
to the normal standard astigmatisin is probable. On ophthalmo- 
scopie examination the disk will be found oval, and altering its 
shape when tle lens is removed from the eye; with the direet 
method the vessels are not seen with equal distinetness, and may 

ass across the field in the two principal meridians in the same 
irection but at different rates if the astigmatism be compound, in 
opposite directions in ** mixed" astigmatism. If the patient look 
at an arrangement of radiating lines of equal thickness he will not 


h the entrant rays are focused on the retina. In the hypermetropie | see them all with equal distinctness. Astigmatism is corrected 
tl cye this is effected by inerease in the refractive power of the lens | by neutralizing the inequality of the refractive surfaces by means 
opie by the action of the ciliary musele. In slight hypermetropia this | of cylindrical lenses. In many eases the vision cannot be brought 
udi is easily accomplished, and no complaint may be made, In higher | up to the norma] standard. 

m degrees the eontinuous severe strain on the accommodation in read- There are many ways of estimating astigmatism. One method 
t 


ing and other fine work gives rise to aching, watering, and misti- 
ness of the eyes (accommodative asthenopia) These symptoms 
may first appear after an exhausting illness or prolonged strain of 
the eyes,—in both cases from reduction of the tone in the ciliary 
musele. Convergent squint isa common symptom, In the highest 
degrees, where no amount of accommodation gives distinct vision, 
the attempt is given up, and no complaint made. In most cases 
the continuous use of the accommodation produces a spasm of the 
ciliary muscle, which renders some of the hypermetropia ** latent," 
what remains being the ** manifest " hypermetropia. Both together 
constitute the **total" hypermetropia. To ascertain the hyper- 
metropia place the patient 20 feet from Snellen's test-types. If 


is to find by the test. types the spherical lens which gives the best 
distant vision ; then, by means of a narrow slit in a metal disk, to 
find the plane in which vision is further most improved. Splierical 
lenses are placed in front of this slit till the one which gives the 
best attainable vision is found; this gives the cylindrical lens 
necessary for this plane. A similar inqniry is conducted with the 
plane at right angles to this. Spectacles are ordered compounded 
of the spherical lens and the two eylindrical lenses with their axes 
at right angles to each other. 

Irregular astigmatism depends on irregularities in the surface of 
the cornea or in the refractive power of the lens. It can seldom 
be remedied. 


a weak convex lens makes sight no worse try stronger and stronger 
glasses till the best vision is obtained. This gives the “ manifest ” 
hypermetropia. If there be no improvement with convex glasses 
the hypermetropia may be all latent. Paralyse the accommodation 
by putting a drop of atropine solution and test the ‘total " hyper- 


Presbyopia.—From ten years onwards the **near" point of the Dis- 
eye gradually recedes, owing to increasing firmness of the lens and orders of 
probably diminishing power in the ciliary musele. Presbyopia has accom- 
been arbitrarily fixed as commencing when the near point recedes moda- 
to 9 inches, because then discomfort in reading is generally com- tion. 


inetropia. For the ophthalmoscopie tests, see below. Children 
with asthenopia should wear constantly glasses which nearly correct 
the hypermetropia. For adults it is not usually necessary to wear 
glasses for distant vision. For reading the manifest hypermetropia 
should be corrected, the strength of the glasses being increased as 
often as asthenopie symptoms reappear. 

In Myopia or Short-sight the retina lies behind the focal point 
of parallel rays entering the eye; it will therefore be at the con- 
jugate foeus of some point at a definite distance from the eye, —its 
‘far point." Objects beyond this point are seen indistinetly. 
Within this point and up to the **near" point objects are distinctly 
seen. Myopia is generally due to elongation of the posterior part 
of the eye, the sclerotic and choroid at the macula being thinned 
and bulging backwards. In severe cases the bulging is general, 
thinning all the coats and enlarging the eye. Myopia is highly 
hereditary. It rarely begins before seven, and rarely advances 
after twenty-five. It is always aggravated, and may be produeed, 
by using the eyes on fine work, especially in a bad light and ina 
stooping position. Myopia results also from increased curvature 
of the cornea, as in interstitial keratitis and conical cornea. 

The symptoms of myopia are well known. Distant vision is 
indistinct, and fine work or printed type is held near the eyes. In 
high degrees after reading for a time the letters seem to be blurred 
and to run into each other, while the eyes ache and water owing to 
inability of the internal recti to keep up the necessary convergence 
(muscular asthenopia). Divergent squint may be present. The eyes 
are often kept half shut (hence the name **myopia") to exclude the 
excess of light. Ophthalmoscopie examination often shows the 
‘myopic crescent” at the outer side of the disk, or all round it, or 
at the macula. The other tests are described below. As regards 
treatment, all myopics should work in a good light, and not in a 
stooping position. If desired, coneave lenses may be given for dis- 
tant vision. For near vision in high myopia concave lenses not 
fully corrective may be given, to enable the patient to hold his work 
at a greater distance and to avoid stooping. If there is muscular 
asthenopia prisms with their bases inwards may be used to relieve 


plained of. In normal eyes it begins about forty, in hypermetropia 
earlier, and in myopia later. There is no increased difficulty in 
seeing distant objects, but ordinary type has to be held incon- 
yeniently far away. The treatment consists in giving glasses to 
enable the patient to read at 9 inches. In practice it is usually 
sufficient to enable him to read at 12 inches’ distance. As age 
advances the presbyopia increases, and it is necessary from time to 
time to inerease the strength of the spectacles. 

Paralysis of thc Accommodationis not uncommon after diphtheria ; 
it forms one of the symptoms of paralysis of the third nerve. 

Spasm of the Accommodation is common in hypermetropia, and 
is sometimes present in the opposite condition of myopia. 


In strabismus the two eyes are not directed to the same point in Strabis- 
The deviation may be inwards or outwards, downwards or mus or 
upwards, —the first two forms being by far the most common. In- squint. 


space. 


ward or Convergent Strabismus is due either (1) to paralysis of the 
external rectus muscle or (2) to over-development of theinterni, (1) 
Paralytic convergent squint is the result of some affection of the 
sixth nerve or its nerve-centre, owing generally either to syphilis 
or to nervous exhaustion. It varies in amount from slight weak- 
ness to complete paralysis of the musele. When the paralysis is 
complete the eye 1s turned inwards and cannot be moved outwards 
beyond the middle of the fissure of the eyelids. In minor degrees, 
where the deformity is not so evident, it may be difficult to tell 
which is the squinting eye. If the patient be told to look at an 
object held a short distance in front of him, and a piece of ground 
glass be placed before the squinting eye, neither eye will move ; if 
the sound eye now be covered the squinting eye will turn outwards 
to fix the object, while the sound eye will move a greater distance 
inwards; the ‘‘secondary” is greater than the ‘‘primary” squint. 
The reason of this is that the nerve to the paralysed externus and 
that to the sonnd internus of the other eye, which work together, 
both receive the same stimulus from the will, and that the sound 
muscle aets more strongly than the other. Owing to the displace- 
ment of the yellow spot double vision is produced, the false image 
being projected towards the side of the paralysed musele (homony- 
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mous diplopia). The diplopia is always most distressing, and may 
cause giddiness when the strabismus is slight. The treatment 
consists in the use of iodide of potassium in the syphilitic, and in 
nervine tonics in the neurasthenic cases. The muscle may be fara- 
dized to keep up its tone. In bad cases tenotomy of the internal 


rectus may be necessary. The squinting eye may be covered to pre-. 


vent the diplopia. (2) Convergent strabismus from over-development 
of the internal recti (** concomitant" strabismus) is almost always 
due to hypermetropia. Its production depends on the intimate 
relation between accommodation and convergence, every degree 
of the one evoking a constant quantity of the other, so that nor- 
mally the two eyes are converged upon the object aecommodated 
for. In hypermetropia clear vision needs an excess of accommoda- 
tion which in its turn produces an excess of convergence, so that the 
two eyes meet in a point nearer than that looked at; they squint, 
in short. The eyes may squint only during accommodation for a 
near object (periodic squint), but generally the internal recti be- 
come so developed as to produce a constant eonvergence. If either 
eye is used indifferently for vision the squint is ‘‘alternating.” 
Generally one eye is habitually used, the sight in the other eye 
becoming defeetive. The amount of squiut bears no ratio to the 
amount of hypermetropia, being frequently absent in the higher 
degrees where accommodation fails to give clear sight and is not 
exercised. Double vision does not oceur, because the image of the 
squinting eye is unconsciously suppressed. 

In periodic squint glasses to correct the hypermetropia ought 
to be given. For permanent squint division of the tendons of one 
or both internal recti muscles is necessary. The operation diminishes 
the power of these muscles by allowing them to become attached 
to the globe farther back. Care must be taken not to produce too 
great an effect, it being preferable rather to leave a little convergence. 

In rare cases myopia is associated with convergent squint. 

Divergent Strabismus arises from weakness of the internal rectus, 
as in myopia. Jn the condition known as muscular asthenopia it 
is present only after a prolonged effort of convergence. It arises 
also where the sight is defective, as with corneal opacities, or from 
unskilful operation for convergent squint. It can generally be 
improved by tenotomy of the external and **advancement" of the 
internal rectus muscle. 

In paralysis of the superior oblique inuscle the deviation is slight. 
Owing to interference with the movement downward and outward, 
double vision is present when the eyes are directed below the hori- 
zontal line. 

Paralysis of the Third Nerve causes ptosis, loss of accommodation, 
and dilatation of the pupil, and the eye can be moved only slightly 
downwards and outwards. All the branches are seldom affected alike. 

Ophthalmia Tarsi (blepharitis) is a chronic inflammation of the 
follicles of the eyelashes and their glands, attacking strumous 
children, especially after measles. The edges of the lids are eovered 
with small scabs, which gum the lashes into pencils; when the 
scabs are removed sinall freely-bleeding ulcers are exposed. The 
conjunctiva is also reddened. Eventually the lashes either fall out 
or become misdirected, the border of the lids looks thickened and 
bald, and the eyes continually water from eversion of the orifice of 
the tear-duct. The scabs must be removed daily by means of an 
alkaline lotion, and a weak mercurial ointment applied to the lids. 
In bad cases the lashes must be pulled out, and the uleers touched 
with nitrate of silver. 

A Stye is an abscess in a Meibomian gland, or in the cellular 
tissue of the lid. Styes are apt to occur in crops, and generally 
point to some derangement of health. "They should be poulticed 
till the matter points, then opened with a lancet. Tonics are 
needed internally. 

Chalazion is a eyst in a Meibomian gland. It forms a small pea- 
sized painless swelling under the skin of the lid. It should be 
opened from the conjunctival surface and its eontents expressed. 

Epithelioma, (rodent ulcer) occurs in old people, grows slowly, 
forming a hard irregular mass, with an ulcerated surface covered 
by scabs ; it may extend in all directions, destroying the tissues it 
reaches. The treatment consists in complete removal by the knife 
or chloride of zinc paste. 

The lacrymal gland sometinies suppurates, and must be treated 
like any other abscess. Most of the discases of this system arise 


lacrymal in the punctum, canaliculi, lacrymal sac, or nasal duct, and all 


appara- 
tus. 


cause overflow of tears on the cheek. The punctum may be everted, 
from disease of the conjunetiva, paralysis of the facial nerve, or the 
dragging ofa scar in the check. The canaliculus may be constricted 
or obliterated. The nasal duet may be obstructed from chronic 
disease of its mucous membrane or bony wall. The result of this 
is the retention of tears in the lacrymal sac, then the formation by 
distension of this sac of a small tumour at the inner angle of the 
eye, from which first clear mucus, and possibly, at a later period, 
also pus may be pressed back into the eye. Finally, if the case 
is neglected an abscess may form which may burst externally and 
cause a troublesome fistula. The treatment in the first place must 
be the dilatation of the stricture. The canaliculus is first slit on its 
conjunctival surface along its whole length, then successively larger 


probes are passed through the stricture. Abscesses when formed 
must be opened, and when inflammation has subsided the stricture 
dilated. The sac may be washed with astringent solutions. When 
the strieture is due to bone-disease its cure is not hopeful. 

Blows may rupture the coats of the eye,—the sclerotic and Injur 
underlying coats being generally injured. Hemorrhage takes place of th 
between the coats and into the chambers of the eye. The eye may eyeball 
be removed at once ; if any perception of light remain, the excision 
should be delayed to see 1f there be any chance of the eye being 
saved. Usually the eye shrinks and becomes quite useless. 

Blows may cause damage to the interior of the eye without 
injuring the outer coats. There may be hemorrhage into the 
anterior or the posterior chamber,—the latter a most serious con- 
dition, seldom completely recovered from. The choroid may be 
ruptured, the lens dislocated, or the iris torn from part of its 
ciliary attachment; and the retina is not seldom detached from 
the choroid. 

Wounds.—Sinall foreign bodies—bits of steel, &c.—are often 
impacted in the cornea. They should be removed as soon as 
possible, as they give rise to great pain, and may seriously injure 
the cornea. If there is much after-irritation atropine should be 
used freely to the eye. 

Burns with caustie alkalis and acids or molten lead are common. 
When seen the whole conjunetiva should be carefully freed from 
all of the irritant. If lime has been the cause, a weak acid lotion 
should be used. Then oil should be dropped into the conjunctival 
sac, and any inflammatory symptoms treated as they arise. If 
the epithelial layer of the cornea only has been destroyed, it often 
clears to a wonderful extent ; but deeper injuries may cause severe 1 
uleerative inflammation of the cornea, and the conjunctiva may | 
slough in part, with ultimate formation of a scar binding the lid 
to the eye (symblepharon). | 

Penetrating Wounds.—Such wounds of the cornea and sclerotic, | 
if only the foreign body be not in the eye, generally do well. 
Usually some of the deeper structures are involved, and these cases 
are always very serious. The eye may be rapidly lost from general 
inflammation, or if not it may become completely blind. In almost | 
any ease, especially where the wound is in the ciliary region, the | 
other eye is apt to be sympathetically involved. If the injured 
eye therefore is blind, and if there is inflammation in the ciliary 
region, it must be at once excised. If the eye be not blind, the 
ciliary region quiet, and no foreign body in the lens or vitreous 
humour, the eye may be preserved, —the danger of involvement of 
the other eye being put before the patient. In such eases it is 
impossible to lay down any general rules. Each case must be 
judged on its own merits by the ophthalmie surgeon. 


UsE OF THE OPHTHALMOSCOPE. 

The ophthalmoscope consists of a small mirror with a small Use of 
aperture in the centre. Most instruinents have now in addition a the oph 
series of concave and convex lenses arrauged on a disk so that they thalmo- 
can be brought successively behind the central perforation. A large scope. 
lens of about 3-inch focus is also required. 

tays of light entering the eye in any given direction are reflected 
by the choroid along the same direction. Ordinarily, therefore, 
the fundus cannot be seen, because an eye so placed as to see the 
emerging rays intercepts the entrant ones. The ophthalmoscope, 
by plaeing the source of light in front of the observer’s eye, enables 
it to see and examine the interior of the other eye. 

There are two methods of examination,—the indirect and the 
direct. (1) The indirect method, which forms a real, inverted, and 
slightly magnified image iu front of the observed eye, may be 
illustrated thus. Place a convex lens of 2-ineh focus in front of 
this page, and let these represent crystalline lens and retina respect- 
ively. Place now a second similar lens in front of the first, and 
the print will be seen inverted and slightly magnified. (2) The 
direct method forms a virtual, erect, much magnified image. Place 
one of the above lenses within 2 inches of the page and your own 
eye close to it. The letters will appear erect and enlarged. 

To use the ophthalmoscope, —plaee the patient in a dark room, 
with a lamp to one side of and a little behind the head. If the 
indireet method is to be eniployed, sit in front of the patient, with 
the mirror in your right hand before your right eye, the large lens | 
in your left. Reflect the light from a distance of about 2 feet into | 
one of the eyes, and when you see a red reflexion place the lens in 
front of it, and you will obtain the inverted image of the fundus. 

(A) Begin your examination with the optic disk by telling the 
patient to direct the observed eye a little inwards. Note the follow- 
ing points :—(a) the colour of the disk, normally a yellowish pink, 
but varying considerably owing to tint of surrounding choroid, &e. ; 
(b) a paler spot in its centre, which may be due to the funnel-shaped 
expansion of the nerve, the physiological cup; (e) the distinctness 
of the edge (spots of black pigment here are of no importance) ; 
(d) when the lens is removed from the eye the image of the disk 
remains of the same size if the eye is emmetropic, becomes smaller 
if the eye is hypermetropic, and larger if it is myopic, and alters 
in shape if there is astigmatism. (B) The retinal vessels appear as 
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red lines, the arteries paler and about two-thirds the size of the darker 
veins. "They arise in the centre of the disk, run usnally in pairs, 
branching as they pass over the retina. Note their light central 
streak, their amount of tortuosity, and the presence or absence of 
white lines by their side. (C) Note the usually uniform redness of 
the choroid. In light-haired and dark-haired persons the vessels 
appear as dark or light red bands on the general red ground. (D) 
The yellow spot is indicated either by a deeper redness of the choroid 
or by a bright yellow spot surrounded by a shifting white halo. 

By the direct method the mirror is used without the large lens, — 
if neccssary, one of the smaller lenses being placed behind the cen- 
tral perforation, (A) Examine the crystalline lens (see ‘‘ cataract” 
above). (B) Opacities in the vitreous humour are detected as mov- 
ing bodies when the cye is moved about and then brought to a 
standstill. (C) Ascertain the refraction. The eye is ametropic if 
the vessels are seen distinctly at more than 18 inches’ distance. 
It is hypermetropic if the observer on moving his head finds the 
vessels moving in the same direction ; myopic if they go the opposite 
way. To measure the amount of ametropia needs practice and 
pow of the observer to relax his accommodation completely. Rays 

eaving the hypermetropie eye are divergent; to be seen clearly by 

the observer they must be rendered parallel. The strongest convex 
lens, therefore, which, placed behind the central aperture, gives a 
clear image of the fundus is the measure of the hypermetropia. 
Similarly the lowest concave lens with clear image indicates the 
amount of myopia. (D) To examine the details of the fundus, the 
mirror is approached closely to the observed eye. 

Retinoscopy.—The observer sitting at a distance of 4 fect from the 
patient reflects the light into his eye, after dilating the pupil with 
atropine, and rotates the mirror slightly. A shadow will be seen 
to cross the pupil, — in myopia of more than 1D (45) in the same 
direction as the rotation, in all other cases in the opposite diree- 
tion. This method is useful in determining and correcting the 
refraetion where the patients are too young or too stupid to assist 
with their answers. (A. BR.) 

OPIE, Ameria (1769-1853), the wife of John Opie, 
noticed below, was the daughter of Dr Alderson, a phy- 
sician in Norwich, and was born there in 1769. The cir- 
cumstances of her early life gave the bent to her after-career. 
In her girlhood she beguiled the solitude of her father’s 
summerhouse by composing songs and tragedies; on her 
visits to London the superior society into which the accom- 
plishments of her mind and the graces of her person intro- 
duced her served to stimulate her aspirations ; and after her 
marriage in 1798 she was encouraged by her husband to 
become a candidate for literary fame. Accordingly, in 
1801 she published a novel entitled Father and Daughter. 
Although this tale showed no artistic ability in dealing 
either with incidents or with characters, yet it was the 
work of a lively fancy and a feeling heart, and speedily 
brought its author into notice. She was encouraged to 
publish a volume of sweet and graceful poems in 1802, and 
to persist in the kind of novel-writing which she had 
so successfully commenced. Adeline Mowbray followed 
in 1804, and Simple Tales in 1806. The death of her 
husband in 1807 and her return to Norwich did not 
slacken her industry. She published Temper in 1812, 
T'ales of Real Life in 1813, Valentine's Eve in 1816, Tales 
of the Heart in 1818, and Madeline in 1822. At length, in 
1825, her assumption of the tenets and garb of the Quakers 
checked her literary ardour and changed her mode of life. 
Beyond a volume entitled Detraction Displayed, and several 
contributions in prose and verse to various periodicals, 
nothing afterwards proceeded from her pen. The rest of 
her life was spent in travelling and in the exercise of Chris- 
tian benevolence. She died at Norwich in 1853. A Life 
of Mrs Opie, by Miss C. L. Brightwell, was published in 1854. 

OPIE, Jony (1761-1807), historical and portrait painter, 
was born at St Agnes near Truro in May 1761. He early 
showed a taste for drawing, and for scholarship also, hav- 
ing at the age of twelve mastered Euclid and opened an 
evening school for arithmetic and writing. Before long he 
won some local reputation by portrait-painting ; and in 
1780 he started for London, under the patronage of Dr 
Wolcot (Peter Pindar), who hoped to win credit, and still 
more substantial benefits, from the fame of his young 
protégé. Opie was introduced to the town as “The 
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Cornish Wonder,” a self-taught genius. The world of 
fashion, ever eager for a new sensation, was attracted ; the 
carriages of the wealthy blocked the street in which the 
painter resided, and for a time he reaped a rich harvest 
by his portraits. But soon the fickle tide of popularity 
flowed past him, and the painter was left neglected. He now 
applied himself with redoubled diligence to correcting the 
defects which marred his art, meriting the praise of his 
rival Northcote—“ Other artists paint to live; Opie lives 
to paint.” At the same time he sought to supplement his 
early education by the study of Latin and French and of 
the best English classics, and to polish the rudeness of his 
provincial manners by mixing in cultivated and learned 
circles. In 1786 he exhibited his first important historical 
subject, the Assassination of James L, and in the follow- 
ing year the Murder of Rizzio, a work whose merit was 
recognized by the artist’s immediate election as associate 
of the Academy, of which he became a full member in 
1788. He was employed on five subjects for Boydell’s 
“Shakespeare Gallery”; and until his death, on the 9th 
of April 1807, his practice alternated between portraiture 
and historical work. His productions are distinguished 
by breadth of handling and a certain rude vigour, individu- 
ality, and freshness. They are wanting in grace, elegance, 
and poetic feeling. Opie is also favourably known as a 
writer on art by his Life of Reynolds in Wolcot’s edition 
of Pilkington, his Letter ou the Cultivation of the Fine Arts 
in England, in which he advocated the formation of a 
national gallery, and his Lectures as professor of painting 
to the Royal Academy, which were published in 1809, 
with a memoir of the artist by his widow. 

OPITZ, Martin. See GERMANY, vol. x. p. 530. 

OPIUM (óz:ov, dim. from o7ds, juice), a narcotic drug 
prepared from the juice of the opium poppy, Papaver som- 
niferum, L., a plant probably indigenous in the south of 
Europe and western Asia, but now so widely cultivated 
that its original habitat is uncertain. The medicinal pro- 
perties of the juice have been recognized from a very early 
period. It was known to Theophrastus by the name of 
pykeveoy, and appears in his time to have consisted of an 
extract of the whole 
plant, since Dioscori- 


des about 77 A.D. 
draws a distinction 
between pokovetov, 


which he describes as 
an extract of the en- 
tire herb, and the 
more active oz6ós, de- 
rived from the cap- 
sulesalone. From the 
Ist to the 12thcentury 
the opium of Asia 
Minor appears to have 
been the only kind 
known in commerce. 
In the 13th century 
opium thebaicum is 
mentioned by Simon 
Januensis, physician 
to Pope Nicholas IV., 
while meconium was 
still in use. In the 
16th century opium is mentioned by Pyres (1516) as a 
production of the kingdom of Cous (Kuch Behar, south-west 
of Bhutan) in Bengal and of Malwa.) Its introduction into 
India appears to have been connected with the spread of 
Islam. The opium monopoly was the property of the Great 
ee ee eee 
1 Aromatum Historia, ed. Clusius, Ant., 1574. 


Fic. 1.—Opium Poppy (Papaver somniferum, L.). 
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Mogul and was regularly sold. In the 17th century Kaemp- 
fer describes the various kinds of opium prepared in Persia, 
and states that the best sorts were flavoured with spices and 
called “‘theriaka.” These preparations were held in great 
estimation during the Middle Ages, and probably supplied 
to a large extent the place of the pure drug. Opium is said 
to have been introduced into China, probably by the Arabs 
(1280-95), during the reign of Taitsu, and its use seems to 
have temporarily ceased in 1368. It appears to have been 
commonly used in that countryas a medicine before the trade 
with India commenced.! Ina Chinese herbal compiled more 
than two centuries ago both the plant and its inspissated 
juice are described, together with the mode of collecting 
it, and in the General History of the Southern Provinces of 
Yunnan, revised and republished in 1736, opium is noticed 
as a common product. Up to this date, however, it was 
imported in comparatively small quantity by the Chinese 
solely as a remedy for dysentery, diarrhoea, and fevers, 
and was usually brought from India by junks as a return 
cargo. In the year 1757 the monopoly of opium cultiva- 
tion passed into the hands of the East India Company 
through the victory of Clive at Plassey. Up to 1773 the 
trade with China had been in the hands of the Portuguese, 
but the quantity annually exported to that country rarely 
exceeded 200 chests. In that year the East India Company 
took the trade under their own charge, and in 1776 the 
annual export reached 1000 chests, and 4054 chests 
in 1790. Although the importation was forbidden by the 
Chinese emperor Keaking in 1796, and opium-smoking 
punished with severe penalties, which were ultimately 
increased to transportation and death, the trade continued 
and had increased during 1820-30 to 16,877 chests per 
annum. In 1839 a proclamation was issued threatening 
hostile measures if the English opium ships serving as 
depóts were not sent away. The demand for removal not 
being complied with, 20,291 chests of opium (of 1491 1b 
each), valued at £2,000,000, were destroyed by the Chinese 
commissioner Lin; but still the British sought to smuggle 
cargoes on shore, and some outrages committed on both 
sides led to an open war, which was ended by the treaty 
of Nanking in 1842 (see Cuna, vol. v. p. 651). From that 
time to the present, in spite of the remonstrances of the 
Chinese Government, the exportation of opium from India 
to China has continued, having increased from 52,925 
piculs (of 1333 1b) in 1850 to 96,839 piculs in 1880. It 
appears to be certain, however, that, while the court of 
Peking was endeavouring to suppress the foreign trade in 
opium from 1796 to 1840, it did not or could not put a 
stop to the home cultivation of the drug, since a Chinese 
censor in 1830 represented to the throne that the poppy 
was grown over one-half of the province of Chekeang, and 
in 1836 another, Cho Tsun, stated that the annual produce 
of opium in Yunnan could not be less than several thousand 
piculs. At present it is estimated that south-western China, 
including Szechuen, produces not less than 224,000 piculs, 
while the entire import from India does not exceed 100,000 
piculs. Opium is now produced in nine out of the eighteen 
provinces of China. The comparative cheapness of the 
Chinese opium, the lighter duties levied upon it, and the 
increasing care taken in its cultivation are enabling it to 
compete successfully with the Indian drug even in eastern 
China, where, however, it has hitherto been chiefly used to 
mix with and cheapen the foreign article. A time is confi- 
dentlyanticipated by the Chinese when Indian opium will be 
entirely supplanted by the native drug. See Commercial 
Reports, China, No. 2 (1881), p. 138. 


1 Mr R. Saunders of Ghazipur suggests (Pharm. Journ., [3], iv. p. 
652) that it was introduced from Nepal and afterwards supplied by 
the Dutch, who purchased the drug for export long before the East 
India Company held possessions in India. 


The amount of opium imported into Great Britain in 
1861, 1871, and 1881 was 284,005, 591,466, and 793,146 
ib respectively, and the exports for the same years 290,120, 
307,399, and 401,883 1b. 

Production and Commerce.—Although the collection of 
opium is possible in all places where there is not an ex- 
cessive rainfall and the climate is temperate or subtropical, 
the yield is smaller in temperate than in tropical regions, 
and the industry can only be profitably carried on where 
labour and land are sufficiently cheap and abundant; hence 
production on a large scale is limited to comparatively few 
countries. The varieties of poppy grown, the mode of 
cultivation adopted, and the character of the opium pro- 
duced differ so greatly that it will be convenient to con- 
sider the opiums of each country separately. 


Turkey.—The poppy cultivated in Asia Minor is the variety 
glabrum, Boissier, distinguished by the sub-globular shape of the 
capsule and by the stigmata or rays at the top of the fruit being ten 
or twelve in number. The flowers are usually of a purplish colour, 
but are sometimes white, and the seeds, like the petals, vary in tint 
from dark violet to white. The cultivation is carried on, both on the 
more elevated and lower lands, chiefly by peasant proprietors. A 
naturally light and rich soil, further improved by manure, is neces- 
sary, and moisture is indispensable, although injurious in excess, 
so that after a wet winter the best crops are obtained on hilly 
ground, and in a dry season on the plains. The land is ploughed 
twice, the second time crosswise, so that it may be thoroughly 
pulverized ; and the seed, mixed with four times its quantity of 
sand, to prevent its being sown too thickly, is scattered broadcast, 
about 3 to 1 Ib being used for every toloom (1600 square yards). 
The crop is very uncertain owing to droughts, spring frosts, and 
locusts, and, in order to avoid a total failure and to allow time for 
collecting the produce, there are three sowings at intervals from 
October to March,—the crops thus coming to perfection in succes- 
sion. But notwithstanding these precautions quantities of the 
drug are wasted when the crop is a full one, owing to the difficulty 
of gathering the whole in the short time during which collection is 
possible. The first sowing produces the hardiest plants, the yield 
of the other two depending almost entirely on favourable weather. 
In localities where there is hoar frost in autumn and spring the 
seed is sown in September or at latest in the beginning of October, 
and the yield of opium and seed is then greater than 1f sown later. 
After sowing, the land is harrowed, and the young plants are hoed 
and weeded, chiefly by women and children, from early spring until 
the time of flowering. In the plains the flowers expand at the end 
of May, on the uplands in July. At this period gentle showers are 
of great value, as they cause an increase in the subsequent yield of 
opium. The petals fall in a few hours, and the capsules grow so 
rapidly that in a short time—generally from nine to fifteen days— 
the opium is fit for collection. This period is known by the cap- 
sules yielding to pressure with the fingers, assuming a lighter green 
tint, and exhibiting a kind of bloom called **cougak," easily rubbed 
off with the fingers; they are then about 14 inches in diameter. 
The incisions are made by holding the capsule in the left hand 
and drawing a knife two-thirds round it, or spirally beyond the 
starting-point (see fig. 2, a, p. 790), great care being taken not to 
let the incisions penctrate to the interior lest the juice should flow 
inside and be lost. (In this case also it is said that the seeds will not 
ripen, and that no oil can be obtained from them.) The operation 
is usually performed after the heat of the day, commencing early in 
the afternoon and continuing to nightfall, and the exuded juice is 
collected the next morning. This is done by scraping the capsule 
with a knife and transferring the concreted juice to a poppy-leaf 
held in the left hand, the edges of the leaf being turned in to avoid 
spilling the juice, and the knife-blade moistened with saliva by 
drawing it through the mouth after every alternate scraping to pre- 
vent the juice from adhering toit. When as much opium has been 
collected as the size of the leaf will allow, another leaf is wrapped 
over the top of the lump, which is then placed in the shade to dry 
for several days. The pieces vary in size from about 2 oz. to over 
2 ib, being made larger in some districts than in others. The 
capsules are generally incised only once, but the fields are visited 
a second or third time to collect the opium from the poppy-heads 
subsequently developed by the branching of the stem. ‘The yield 
of opium varies, even on the same piece of land, from 4 to 74 chequis 
(of 1°62 Ib) per toloom (1600 square yards), the average being 14 
chequis of opium and 4 bushels (of 50 tb) of seed. The seed, which 
yields 35 to 42 per cent. of oil, is worth about two-thirds of the value 
of the opium. The whole of the operation must, of course, be com- 
pleted in the few days—five to ten—during which the capsules are 
capable of yielding the drug. <A cold wind or a chilly atmosphere 
at the time of collection lessens the yield, and rain washes the 
opium off the capsules. Before the crop is all gathered in a meeting 
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of buyers and sellers takes place iu each district, at which the price 
to be asked is diseussed and settled, and the opium handed to the 
buyers, who in many instances have advanced money on the stand- 
ing crop. When sufficiently solid the pieces of opium are packed 
in cotton bags, a quantity of the fruits of a species of Rumer being 
thrown in to prevent the cakes from adhering together. The bags 
are then sealed up, packed in oblong or circular baskets, and sent 
to Smyrna or other ports on mules. On the arrival of the opium 
at its destination, in the end of July or beginning of August, it 
is placed in cool warehouses to avoid loss of weight until sold. 
When transferred to the buyer's warehouses the bags are opened 
and each piece is examined by a publie inspector in the presence of 
both buyer and seller, the quality of the opium being judged by 
appearance, odour, colour, and weight. It is then sorted into 
three qualities :—(1) finest quality ; (2) current or second ; (3) 
chicanti or rejected pieces. A fourth sort consists of the very bad or 
wholly factitious pieces. The substances used to adulterate opium 
are grape-juice thickened with flour, fig-paste, liquorice, half-dried 
apricots, inferior gum tragacanth, and sometimes elay or pieces of 
lead or other metals. The chieanti is returned to the seller, who 
disposes of it at 20 to 30 per eent. discount to French and German 
merchants for the manufaeture of morphia. After inspection the 
opium is hermetically sealed in tin-lined boxes containing about 
150 1b. Turkey opium is principally nsed in medicine on aecount 
of its purity and the large percentage of morphia that it contains, 
a comparatively small quantity being exported to China. 

A number of varieties exist in commerce, differing in certain 
qualities, and, to a certain extent, in external character. These are 
generally exported under the names of the districts where they are 
prepared, but are more generally known in English commerce by 
the name of the port from whieh they are shipped. Thus, Constan- 
tinople opium includes the produce of Dogaditz, Karahissar Sahib, 
Kutchaya, Dalukhissar, Kurkagatsch, Ghéve, Beybazar, Angora, 
Malatia, and Tokat, as well as Macedonian opium from Salonica. 
Smyrna opium comprises opium from Afium Karahissar, Ushak, 
Akhissar, Tanshanli, Isharta, Koniyeh, Bulladan, Hamid, and 
Magnesia, and the Yerli! varieties. In English commerce these are 
roughly divided into shipping, druggist's, and manufacturer's opium. 

Shipping opium includes varieties of a pale or yellowish colour 
internally, of a soft consistence, and free from poppy débris, &c., 
or *'chaff," as it is technically called. Such opium affords a large 
amount of extract, and leaves very little insoluble residue when dis- 
solved in water, and on this account is preferred in countries where 
opium-smokingoreating is practised. The principal varieties used for 
this purpose are Malatia (including that of kharput), Tokat, Saloniea, 
Balukhissar (including the produce of Kurkagatseh), Bogaditz, and 
the finest qualities of Angora and Yerli. The chief markets are 
China, Peru, the West India Islands, British Guiana, and Brazil ; 
and the United States also purchase the same kinds for reshipment. 

Druggists opium inclndes the varieties purchased for use in 
medicine in European countries and the United States. It is 
generally of firmer consistence and rather darker colour than ship- 
ping opium. The finest varieties of this kind in English eommerce 
are Beybazar, Yerli, Karahissar (including Adet, Amasia, and 
Akhissar opiums), “Current” Smyrna, and Angora. Ushak, Yerli, 
and Karahissar opiums are purchased chiefly for the American 
market, and the Ghéve or Ismid opium for the Continental. 

Manufacturer's opium includes chicanti or low-priced qualities 
of all varieties, and is used only for the manufacture of morphia. 
Persian opium is used for this purpose when Turkey opium is dear. 

Malatia opium usually oecurs in pieces of irregular shape, weigh- 
ing from 14 to 3 Ib, and about 14 to 2 inches thick, the ‘‘ paste” or 
substance being soft and pale and remarkably free from foreign 
matter or “chaff,” and the exterior being covered with a bright bluish 
green leaf; the paste of Tokat is similar, but usually of thinner 
consistence and darker colour. Bogaditz opium is met with in 
smaller pieces, usually 2 to 3 oz., and is covered with a yellowish 
green leaf, the surface being rough with Rumex fruit. Oceasionally, 
however, pieces are met with from 1 to 14 tb in weight, still more 
rarely up to 4 th in weight, approaching more nearly to the Baluk- 
hissar and Kurkagatsch varieties, whieh are usually similar to the 
Bogaditz, but in larger pieces. — Karahissar opium is in rather large 
conical lumps ; formerly the pieces frequently bore the impress of a 
poppy-head pressed into the top. The Adet, Akhissar, and Amasia 
opiums are very similar in appearance, and usually pass under the 
name of Karalhissar. Angora opium usually occurs in small pieces 
carelessly prepared, so as to be rongh and unsightly in appearance 
although of good quality. Occasionally samples of good colour, soft 
consistency, and excellent quality are met with, and these are always 
used as shipping opium.  Yerli is a fine pasty or guminy opium, 
with a rough surface and with much Zwmez fruit adhering to it. 
Ghéve or Ismid ? opium is usually in small rounded cakes, weighing 


1 The word yerli means “grown near," and is applied to opium produced in 
the immediate neighbourhood of Smyrna. 

2 Ghéve is the commercial name for opium from Geiveh on the river Saka- 
ria, running into the Blaek Sea. It appears to find its way to Constantinople 
via the port of Ismid, and henee is known also by the latter name. 
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about 2 to 3 oz. in weight. The pieces, known in trade as ** Con- 
stantinople pats,” have a smooth shining appearance, with the 
midrib of the poppy-leaf they are wrapped in forming a median line 
on the surface. The interior often shows layers of light and dark 
colour. Yoghourma is a very inferior opium, and, as its name im- 
plies, is “remade” or made up at the port of shipment. It is usually 
sold to morphia manufacturers at a price determined by analysis. 

In Macedonia opium culture was commenced in 1865 at Istip, with 
seed obtained from Karahissar in Asia Minor, and has since extended 
to the adjacent districts of Kotchava, Stroumnitza, Tikvish, and 
Kinprulu-veles. The crop in 1882 was 135,000 tb of opium and 
500,000 to 600,000 Ib of seed, most of the drug being exported under 
the name of Saloniea opium to Great Britain at prices ranging 
from 12s. 6d. to 16s. per tb. Macedonian opium, especially that pro- 
duced at Istip, is very pure, yielding about 11 per cent. of morphia, 
and is considered equal to the Malatia produce. The Turkish 
Government encourage the development of the industry by remit- 
ting the tithes on opium and poppy-seed for one year on lands 
sown for the first time, and by distributing printed instructions 
for cultivating the poppy and preparing the opium. In these 
directions it is pointed out that the opium crop is ten times as 
profitable as that of wheat. Four varieties of poppy are distin- 
guished,—two with white flowers, large oval capsules without holes 
under their ‘‘ combs ” (stigmas), and bearing respectively yellow anl 
white seed, and the other two having red or purple flowers and seeds 
of the same eolour, one bearing small capsules perforated at the top, 
and the other larger oval capsules not perforated. The white 
varieties are recommended as yielding a more abundant opinm of 
superior quality. The yellow seed is said to yield the best oil; 
that obtained by hot pressure is uscd for lamps and for paint, and 
the cold-pressed oil for culinary purposes. 

Opium is also grown in Dulgaria, but almost entirely for home 
consumption; any surplus produce is, however, bought by Jews 
and Turks at low prices and sent to Constantinople, where it is sold 
as Turkish opium. It is produced in the districts of Kustendil, 
Lowtscha, and Halitz, and is made into lumps weighing about 4 oz., 
of a light-brown eolour internally, and containing a few seeds ; it 
is covered with leaves which have not been identified. Samples 
that have been analysed by Herr Theegarten have yielded from 
7 to 19 per cent. of morphia, and only 2 to 3 per cent. of ash, and 
are therefore of excellent quality. 

India, —The poppy grown in India is generally the same as that 
used in Persia, but in the Himalayas a red-flowered variety with 
black seeds is met with. The largest amount of opium is produced 
in the central tract of the Ganges, extending from Dinajpur in 
the east to Agra in the west, and from Gorakhpur in the north to 
Hazaribagh in the south, and comprising an area of about 600 miles 
long by 200 broad. The region next in importance consists of the 
tableland of Malwa and the slopes of the Vindhya Hills in Indore. 

The opium industry in Bengal is a Government monopoly, and 
the districts are divided into two agencies, Behar and Benares, 
which are under the control of officials residing respectively at Patna 
and Ghazipur. In 1883 463,829 acres were under poppy eultivation 
in the Behar agency, and 412,625 in that of Benares. Any one who 
chooses may undertake the industry, but cultivators are obliged to 
sell the opium exclusively to the Government agent at a price fixed 
beforehand hy the latter, which is approximately 3s. 6d. per Ib, 
the Government selling it at about lls. per Ib. The peasant is, 
however, said to be fully remunerated by the price he receives. 
It is considered that with greater freedom the cultivator would 
produce too great a quantity, and loss to the Government would 
soon result. Advances of money are often made by the Govern- 
ment to enable the ryots to grow the poppy. 

In Malwa the cultivation is free and extremely profitable, the 
crop realizing usually from three to seven times the value of wheat 
or other cereals, and in exceptionally advantageous situations from 
twelve to twenty times as much. On its entering British territory a 
heavy duty is imposed on Malwa opium, so as to raise its price to 
an equality with the Government article. The tax was formerly 
collected at Indore only, but since other stations have been made 
at Ujjain, Jaora, aud Udaipur the export has increased to 500 chests 
amonth. Malwa opium is shipped from Bombay? — — 

The area under poppy cultivation outside these districts is com- 
paratively small, but it appears to be increasing throughout the 
plains of the Punjab. The poppy is grown for opium, according to 
Stewart (Punjaub Plants, Lahore, 1869, p. 10), in the valley of the 
Bias east of Lahore. It is cultivated up to 7500 feet above sea-level, 
the opium of Kulu in this district being eonsidered of excellent 
quality. In Nepal, Bashahr, and Rampur, and at Doda Kashtwar 
in the Jammu territory, opium is produced and exported to Yarkand, 
Khotan, Aksu, and various Chinese provinces. j 

The land intended for poppy culture is usually selected near vill- 
ages, in order that it may be more easily manured and irrigated. 
On a rich soil a crop of maize or vegetables is grown during the 
rainy season, and after its removal in September the ground is 

3 In 1882-83 India exported to China and other places a total of 91,798 chests 
(120,789 ewts.) of opium, valued at £11,451,376. 
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prepared for the poppy-eulture. Under less favonrable cireum- 
stances the land is prepared from July till Oetober by ploughing, 
weeding, and manuring. The seed is sown between the Ist and 
15th of November, and germinates in ten or fifteen days. The fields 
are divided for purposes of irrigation into beds about 10 feet square, 
which usually are irrigated twice between November and February, 
but if the season be cold, with hardly any rain, the operation is 
repeated five or six times. When the seedlings are 2 or 3 inches 
high they are thinned out and weeded. The plants during growth 
are liable to injury by severe frost, excessive rain, inseets, fungi, 
and the growth of a root-parasite (Orobanche indica). The poppy 
blossoms about the middle of February, and the petals when about 
to fall are collected for the purpose of making ‘‘leaves” for the 
spherical coverings of the balls of opium. These are made by heat- 
ing a circular-ridged earthen plate over a slow fire, and spreading 
the petals, a few at a time, over its surface. As the juice exudes, 
more petals are pressed on to them with a cloth until a layer of 
sufficient thickness is obtained. The leaves are forwarded to the 
opium-factories, where they are sorted into three classes, according 
to size and colour, the smaller and dark-coloured being reserved 
for the inside of the shells of the opium-balls, and the larger and 
least coloured for the outside. These are valued respectively at 
10 to 7 and 5 rupees per maund of 822 lb. The collection of 


Fic. 2.—Opium Poppy Capsules, &c., 3 natural size. a, capsule showing mode 
of incision practised in Turkey; b, capsule as incised in India; c, nushtur, 
or instruinent used in India for making the incisions. Drawn from specimens 
in the Museum of the Pharmacentical Society of Great Britain. 


opium commences in Behar about 25th February, and continues 
to about 25th Mareh, but in Malwa is performed in March and 
April. The capsules are searified vertically (fig. 2, 5) in most dis- 
tricts (although in some the incisions are made horizontally, as in 
Asia Minor), the “nushtur” or cutting instrument being drawn 
twice upwards for each incision, and repeated two to six times at 
intervals of two or three days. The nushtur (fig. 2, e) consists of 
three to five flattened blades forked at the larger end, and separated 
about one-sixteenth of an inch from each "it: by winding eotton 
thread between them, the whole being also bound together by thread, 
and the protrusion of the points being restrieted to one-twelfth of an 
inch, b which the depth of the incision is limited. The operation 
is usually performed aut three or four o’clock in the afternoon, and 
the opium collected the next morning. In Bengal a small sheet-iron 
scoop or ‘‘seetoah " is used for scraping off the dried juice, and, as it 
becomes filled, the opium is emptied into an earthen pot carried for 
the purpose. In Malwa a flat scraper is employed, a small piece of 
cotton soaked in linseed oil being attached to the upper part of the 
blade, and used for smearing the thumb and edge of the scraper to 
prevent adhesion of the juice ; sometimes water is used instead of 
oil, but both practices injure the quality of the product. Sometimes 
the opium is in a fluid state by reason of dew, and in some places 
it is rendered still more so by the practice adopted by collectors 
of washing their scrapers, and adding the washings to the morn- 
ing's collection. The juice, when brought home, is consequently a 
wet granular mass of pinkish colour, from which a dark fluid drains 
to the bottom of the vessel. In order to get rid of this fluid, called 
'fpasewa" or ''pussewah," the opium is plaeed in a shallow 
earthen vessel tilted on one side, and the pussewah drained off. 
The residual mass is then exposed to the air in the shade, and 
regularly turned over every few days, until it has reached the 
proper consistence, which takes place in about three or four weeks. 
The drug is then taken to the Government factory to be sold. It 
is turned out of the pots into wide tin vessels or “tagars,” in which 
itis weighed in quantities not exceeding 211b. Itisthen examined 
by a native expert (purkhea) as to impurities, colour, fracture, 
aroma, and consistence. To determine the amount of moisture, 
which should not exceed 30 per cent., a weighed sampleis evaporated 
and dried in a plate on a metallic surface heated by steam. Adul- 
terations such as mud, sand, powdered charcoal, soot, cow-dung, 
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powdered poppy petals, and powdered seeds of various kinds are easily 
detected by breaking up the drug in cold water. Flour, potato- 
flour, ghee, and ghoor (crude date-sugar) are revealed by their 
odour and the consistence they impart. Various other adulterants 
are sometimes used, such as the inspissated juice of the prickly 
pear, extracts from tobacco, stramonium, and hemp, pulp of the 
tamarind and bael fruit, mahwah flowers, and gums of different 
kinds. The price paid to the cultivator is regulated chiefly by the 
amount of water contained in the drug. When received into the 
Government stores the opium is kept in large wooden boxes hold- 
ing about 50 maunds and occasionally stirred up, if only a little 
below the standard. If containing much water it is placed in 
shallow wooden drawers and constantly turned over. During the 
process it deepens in colour. From the store about 250 maunds 
are taken daily to be manufactured into cakes. 

Various portions, each weighing 10 sers (of 241; Ib), are selected 
by test assay so as to ensure the mass being of standard consist- 
ence (70 per cent. of the pure dry drug and 30 per cent. of water), 
and are qos into shallow drawers and kneaded together. The 
mass is then packed into boxes all of one size, and a specimen of 
each again assayed, the mean of the whole being taken as the 
average. Before evening these boxes are emptied into wooden 
vats 20 feet long, 34 feet wide, and 1j feet deep, and the opium 
further kneaded and mixed by men wading through it from end to 
end until it appears to. be of a uniform consistence. Next morning 
the manufacture of the opium into balls commences. The work- 
man sits on a wooden stand, with a brass eup before him, which 
he lines with the leaves of poppy petals before-mentioned until the 
thickness of half an inch is reached, a few being allowed to hang 
over the cup; the leaves are agglutinated by means of “lewa,” a 
pasty fluid which consists of a mixture of inferior opium, 8 per cent. 
of pasewa, and the ‘‘dhoe” or washings of the vessels that have 
contained opium, and the whole is made of such consistence that 
100 grains evaporated to dryness over a water-bath leave 53 grains 
of solid residue. All the ingredients for the opium-ball are furnished 
to the workmen by measure. When the inside of the brass cup is 
ready a ball of opium previously weighed is placed on the leafy case 
in it, and the upper half of it covered with leaves in the same way 
that the casing for the lower half was made, the overhanging leaves 
of the lower half being pressed upwards and the sphere completed by 
one large leaf which is placed over the upper half. The ball, which 
resembles a Dutch cheese in size and shape, is now rolled in ‘‘ poppy 
trash" made from the coarsely- powdered leaves, capsules, and 
stalks of the poppy plant, and is placed in an earthen cup of the 
same size as the brass one; the cups are then placed in dishes 
and the opium exposed to the sun to dry for three days, being 
constantly turned and examined. If it becomes distended the ball 
is pierced to liberate the gas and again lightly closed. On the 
third evening the cups are placed in open frames which allow free 
cireulation of the air. This operation is usually completed by the 
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The average number of cakes that can be made daily by one man 
is about 70, although 90 to 100 are sometimes turned out by clever 
workmen. The eakes are liable to become mildewed, and require 
constant turning and occasional rubbing in dry ‘‘ poppy trash” to 
remove the mildew, and strengthening in weak plaees with fresh 
poppy leaves. By Oetober the cakes are dry and fairly solid, and 
are then packed in chests, which are divided into two tiers of twenty 
square compartments for the reception of as many cakes, which 
are steadied by a packing of loose poppy trash.! Each case con- 
tains about 120 catties (about 160 Ib). The chests need to be kept 
in a dry warehouse for a length of time, but ultimately the opium 
ceases to lose moisture to the shell, and the latter becomes extremely 
solid. This is known as *' provision” opium. 

For home eonsumption Bengal opium is prepared in a different 
shape, and is known as Abkari or excisable opium. It is exposed 
to the heat of the sun until it contains only 10 per cent. of moist- 
ure, and is then formed into square cakes of 2 Ib each, which are 
wrapped in oiled paper, or it is made into flat square tablets. In 
this form it has not the aroma of the ball-opium. 

The care bestowed on the selection and preparation of the drug in 
the Bengal opium-factories is such that the merchants who purchase 
it rarely require to examine it, although permission is given to open 
at eaeh sale.any number of chests or cakes that they may desire. 

In Malwa the opium is manufactured by private enterprise, the 
Government levying an export duty of 600 rupees (£60) per chest. 
It is not made into balls but into rectangular or rounded masses, 
and is not cased in poppy petals. It contains as much as 95 per 
cent. of dry opium, but is of much less uniform quality than the 
Bengal drug, and, having no guarantee as to purity, is not con- 


1 This is purchased from the ryots at 12 annas per maund. 
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sidered so valuable. The cultivation in Malwa does not differ in 
any important particular from that in Bengal. The opium is col- 
lected in March and April, and the erude drug or ‘‘chick” is thrown 
into an earthen vessel and covered with linseed oil to prevent evapo- 
ration. In this state it is sold to itinerant dealers. It is after- 
wards tied up in quantities of 25 Ib and 50 Ib in double bags of sheet- 
ing, which are suspended to a ceiling out of the light and draught 
to allow the excess of oil to drain off. This takes place in seven to 
ten days, but the bags are left for four to six weeks until the oil re- 
maining on the opium has become oxidized and hardened. In June 
and July, when the rains begin, the bags are taken down and 
emptied into shallow vats 10 to 15 feet across, and 6 to 8 inches 
deep, in which the opium is kneaded until uniform in colour and 
consistence and tough enough to be formed into cakes of 8 or 10 
ounees in weight. These are thrown into a basket containing 
chaff made from the capsules. They are then rolled in broken 
leaves and stalks of the poppy and left, with oeeasional turning, 
for a week or so, when they become hard enough to bear packing. 
In October and November they are weighed and sent to market, 
packed in chests containing as nearly as possible 1 pieul— 1333 Ib, 
the petals and leaves of the poppy being used as packing materials. 
The production is said to amount to about 20,000 chests annually. 

The amount of opium revenue collected in India was £10,480,051 
in 1881. It is a remarkable fact that the only Indian opium 
ever seen in England is an occasional sample of the Malwa sort, 
whilst the Government monopoly opium is quite unknown ; indeed, 
the whole of the opium used in medicine in Europe and the United 
States is obtained from Turkey. This is in some measure due to 
the fact that Indian opium contains less morphia. It has recently 
been shown, however, that opium grown in the hilly distriets of 
the Himalayas yields 50 per cent. more morphia than that of the 
plains, and that the deficieney of morphia in the Indian drug is 
due, in some measure, to the long exposure to the air in a semi- 
liquid state which it undergoes. In view, therefore, of the probable 
decline in the Chinese demand, the eultivation of the drug for the 
European market in the hilly districts of India, and its preparation 
after the mode adopted in Turkey, viz., by drying the concrete 
juice as quickly as possible, might be worthy of the consideration 
of the British Government. 

Persia. —The variety of poppy grown in Persia appears to be P. 
somniferum, var. y. album (P. officinale, Gin.), having roundish ovate 
eapsules, It is most largely produced in the districts of Ispahan, 
Shiraz, Yezd, and Khonsar, and to a less extent in those of Khora- 
san, Kermanshah, and Fars. The Yezd opium is considered better 
than that of Ispahan, but the strongest or Zeriak-e-Arabistani 
is produced in the neighbourhood of Dizful and Shuster, east of 
the river Tigris. Good opium is also produced about Sari and 
Balfarush in the province of Mazanderan. The capsules are incised 
vertically, or in some districts vertical cuts with diagonal branches 
are made. The crop is collected in May and June and reaches 
the ports for exportation between September and January. Al- 
though the cultivation of opium in Persia was probably carried 
on at an earlier date than in India, Persian opium was almost 
unknown in England until about the year 1870, except in the 
form of the inferior quality known as ** Trebizond,” which usually 
contains only 0:2 to 3 per cent. of morphia. This opium is in the 
form of cylindrieal sticks about 6 inches long and half an inch in 
diameter, wrapped in waxed paper. Since 1870 Persian opium has 
been largely exported from Bushire and Bandar-Abbas in the Persian 
Gulf to London, the Straits Settlements, and China. At that date 
the annual yield is said not to have exceeded 2600 cases ; but, the 
profits on opium having abont that time attracted attention, all 
available ground was utilized for this to the exclusion of cereals, 
cotton, and other produce. The result was a severe famine in 
1871-72, which was further aggravated by drought and other cir- 
cumstances. Notwithstanding the lesson thus taught, the cultiva- 
tion is being extended every year, especially in Ispahan, which 
abounds in streams and rivers, an advantage in which Yezd is defi- 
cient. About Shiraz, Behbehan, and Kermanshah it now oceupies 
much of the land, and has consequently affected the price and 
growth of cereals. The trade—only 300 chests in 1859—gradually 
increased until 1877, when the Persian opium was much adulter- 
ated with glucose. The heavy losses on this inferior opium and the 
higher prices obtained for the genuine article led toa great improve- 
ment in its preparation, and in 1880 the export had increased to 
7700 chests. About five-sixths of this total finds its way to the 
Chinese market, chiefly by sea, although some is carried overland 
through Bokhara, Khokand, and Kashgar ; a considerable quantity 
is exported by way of Trebizond and Samsun to Constantinople, 
and the remainder to Great Britain. The produce of Ispahan and 
Fars is carried for exportation to Bushire, and that of Khorasan 
and Kirman and Yezd partly to Bushire and partly to Bandar- 
Abbas. The Shuster opium is sent partly via Bushire to Museat 
for transhipment to Zanzibar, and part is believed to be smuggled 
into India by way of Baluchistan and Mekran. Smaller quantities 
grown in Teheran, Tabriz, and Kermanshah find their way to 
Smyrna, where it is mixed with the local drug for the European 
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market, the same practice being carried on at Constantinople with 
the Persian opium that arrives there from Samsun and Trebizond. 
For the Chinese market the opium is usually packed in chests 
containing 103 shahmans (of 133 fb), so that on arrival it may weigh 
1 Chinese pieul (= 1334 1b), 5 to 10 per cent. being allowed for loss 
by drying. At Ispahan, Shiraz, and Yezl the drug, after being 
dried in the sun, is mixed with oil in the proportion of 6 or 7 tb to 
141 Ib of opium, with the object, it is said, of suiting the taste of 
the Chinese, —that intended for the London market beine usually 
free from oil. 3 

Persian opium, as met with in the London market, occurs in 
several forms, the most common being that of broad rounded cones 
weighing 6 to 10 oz, or more, or rarely twice that size. These are 
packed in poppy trash, or are wrapped separately in paper, or some- 
times in poppy, fig, or vine leaves. Ispahan opium also occurs in 
the form of parallelepipeds weighing about 16 to 20 oz. ; sometimes 
flat cirenlar pieces weighing about 20 oz. are met with. The opium 
is usually of much firmer and smoother consistence than that of 
Turkey, of a ehocolate-brown colour and cheesy appearance, the 
pieces bearing evidence of having been beaten into a uniform mass 
previously to being made into lumps. The odour differs but slightly, 
except in oily specimens, from that of Turkey opium. Great care 
is now taken to prevent adulteration, and consequently Persian 
opium can be obtained nearly as rich in morphia as the Turkish 
drug,—on the average from 8 to 12 per cent. The greater propor- 
tion of the Persian opium imported into London is again exported, 
a comparatively small quantity being used, chiefly for the manu- 
facture of morphia when Turkey opium is dear, and a little in 
veterinary practice. According to Dr Reveil, Persian opium 
usually contains 75 to 84 per cent. of matter soluble in water, and 
some samples contain from 13 to 30 per cent. of glucose. 

China.—The variety of poppy grown in China appears to be 
chiefly the P. somniferum, y. album, especially in the low lands, 
but red and purple varieties are also met with. The production is 
principally carried on in the south-western provinces of Szechuen, 
Yunnan, aud Kweichow. It is grown to a less extent in Shanse, 
Shense, and Shantung in the north, as well as in eastern Mongolia 
and north-eastern Manchuria and Shingking ; but in these pro- 
vinees the richest soil and the utmost eare are necessary to ensure 
the success of the crop, and the area under opium cannot be greatly 
extended. Formerly the province of Shense produced 30 per cent. 
of the native product, but since the famine caused by the neglect 
of cereals for opium the extension of the cultivation has been 
rigidly prehibited in Shense, Honan, and Chihli. In Kwangtung 
the soil and climate have been found unsuitable, and in Fuhkeen 
sugar proves equally remunerative, if not more so. There can 
be no question, however, that, as already stated, the cultivation 
of the poppy is extending rapidly, in spite of prohibitory edicts 
issued from time to time ; four-fifths of dis opium at present used 
in China is home-grown. According to Consul Spence’s report 
(1882) the poppy is cultivated chiefly on land near villages Sigo 
manure and labour ean be easily obtained. As soon as the summer 
crop has been reaped the land is ploughed and cleaned, roots and 
weeds are burnt and the resulting ashes seattered over the ground, 
and dressings of night-soil are liberally applied. The seeds are sown 
in November and December in drills 18 inches apart. In January, 
when the plants are a few inches high, the rows are thinned and 
earthed up so as to leave a free passage between. The ground 
is afterwards weeded oceasionally and the earth stirred up. The 
poppy blooms in March or April, according to the situation. As 
soon as the capsules begin to form, dressings of liquid manure are 
given, and in April and May the opium is collected. Vertical in- 
cisions are made in the capsules as in India. In some districts, 
however, a vertical shaving appears to be taken off the surface of the 
capsule. The excreted juice is scraped off and transferred to a small 
pot suspended at the waist. The mode of preparation for the market 
has not been described, but, from the oecasional samples that have 
been sent to England, the opium appears to have undergone 
manipulation, since it has a uniform pasty consistence and is with- 
out any trace of the granular structure indicative of unmixed opium 
like that of Turkey. The colour is darker and the consistence 
softer than that of Persian opium, but the odour is good. Some of 
the Szechuen opium appears to have been mixed with oil. The 
Yunnan and Szechuen opiums are made into flat cakes, and are 
wrapped in white paper. Chekeang opium is in the form of treacly 
extract, and is sold in jars containing 2 to 41b. The yield of 
opium is calculated at 350 oz. per acre. The Shense drug is highly 
esteemed because it has a flavour resembling the Patna kind and 
gives 85 to 90 per cent. of extract. Yunnan opium comes next and 
Szeehuen third in value. . 

The use of foreign opium by the Chinese bears some relation to 
its introduction, which was in the following order :—Patna, Malwa, 
Benares, and Persian, Thus the Patna opium is preferred along 
the south-eastern coast as far north as the Yangtsze river, exeept 
in the district about Ningpo. Malwa is chiefly consumed in the 
northern provinces, including part of Kwangtung, Kwangse, 
Keangse, and Ganhwuy, while Benares is the favourite kind in 
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Formosa and some parts of Fuhkeen. Persian replaces the Malwa 
toa limited extent on account of its lower price ; it goes principally 
to the province of Kwangse. Malwa opium is reputed to have a 
strong flavour and biting taste, and to be more stimulating ; it is 
said to eause heartburn in those unaccustomed to its use, to induce 
an unhealthy action of the skin, and to prove irritating to the 
nervous system. Patna is considered mild but narcotic. Persian is 
also reckoned hot and acrid, and apt to cause dysentery. In some 
respects the native opium is comparable to the Malwa, having a 
coarser and more fiery flavour than the Patna, and also has the dis- 
advantage of causing troublesome eruptions on the skin. Itis said 
to be frequently adulterated with seaweed, jelly, oil, &c. It seems 
worthy of inquiry how far this difference of flavour and action may 
be due to the oil with which both Malwa and Chinese opiums are 
often prepared. The native opium is said to have the advantage 
over the foreign that the habit of smoking it can be broken off with 
comparative ease, which is not the case with the Indian drug. —— 

Egypt.—The variety grown in Egypt is the same as in Asia 
Minor. The eultivation is carried on in Upper Egypt near Esneh, 
Kenneh, and Siout. The capsules are incised in March by drawing 
a knife twice round them horizontally. The conereted juice is 
scraped off next day by a scoop-knife, collected on a leaf, and 
placed in the shade to harden, Good samples, which are of rare 
occurrence, yield 9 to 12 per cent. of morphia; but, as a rule, the 
plant is grown in too moist a soil, scarification is not always per- 
formed at the right date, and adulteration is extensively practised, 
so that the average yield of morphia is only 3 to 4 percent. As 
met with in English commerce Egyptian opium is in the form of 
hard, flat, circular cakes about 4 inches in diameter, covered with 
poppy and other leaves, but free from the Rumex fruits usually 
seen on Turkey opium. The fraeture is porous, dark liver- 
eoloured, with shining embedded partieles and reddish yellow 
points, and occasionally starchy granules. The total amount ex- 
ported in 1879 was valued at £2310, of whieh there was sent to 
Italy £990, France £630, Greece £540, and Turkey £150. It is not 
now regularly imported into Britain owing to its inferior quality. 
M. Gastinel found that, when cultivated in his garden at Cairo, 
the poppies yielded 10 to 12 per cent. of morphia when the eap- 
sules were nearly ripe, while opium collected immediately after the 
flowering was over contained only 3 to 4 per cent. 

Algeria. —Opium has been grown in Algeria, but this kind is not 
known in English commerce. 

Mozambique.—A company was established in Lisbon in 1877, 
with a grant of 50,000 acres of land in Mozambique, and eertain 
exclusive privileges ; the cultivation was commenced in 1879 and 
was carried on at Chaima between the Mulo and Quaqua rivers. 
The ground has been sown with Malwa seed, the plants thrive 
well, and the capsules are larger than those grown in India. The 
collection of opium is made about seventy-five days after the seed 
has been sown, and the yield compares favourably with that ob- 
tained in India. It is said to be mixed on the spot with S0 to 100 
per cent. of a special matter known only to the cultivators. The 
mixture is made into balls weighing about 1 1b; these are packed 
in boxes with poppy trash and covered with a layer of indigenous 
cotton. The yield from the first crop amounted only to a few 
pouuds, and upon examination proved to be of moderate quality only. 
It was of soft consistenee, brownish colour, and yielded 4 per cent. of 
morphia and 4:3 per cent. of narcotin, and 40:9 per cent. of moisture. 
In 1884 specimens were sent to the London market in the form of 
spherical balls, having the size and general appearance of Malwa 
and evidently intended to compete with it in the Chinese market. 

Australia. —Experiments in opium-cultivation have been made 
during the last ten years in the neighbourhood of Melbourne, near 
Bairnsdale in Gippsland, and at Dromana on Port Phillip Bay, and 
a few cwts. of opium have been obtained. The first specimens col- 
lected contained only 2 per cent. of morphia and about 8 per cent. 
of narcotin ; in subsequent experiments opium yielding 4 to 10 
per cent. of morphia was obtained. The seed, procured from 
Smyrna, was sown in June, July, and the beginning of August, 
and the opium collected in the summer months of January, February, 
and March. The plants attained a height of 5 to 7 feet, and each 
produced three or four large white flowers. The East India variety, 
with double purple or nearly black flowers, was found to produce 
only one flower and give but little opium. It seems probable that, 
with greater care in selection of sheltered hilly localities and rich 
soil for the cultivation of the poppy, and attention to the very 
important point of collecting the juice at exactly the right time, 
opium of very excellent quality might be produced in Australia in 
sufficient quantity to meet the local demand. 

Hurope.—Experiments made in England, France, Italy, Switzer- 
land, Greece, Spain, Germany, and even in Sweden prove that 
opium as rich in morphia as that of Eastern countrics can be pro- 
duced in Europe. In 1830 Mr Young, a surgeon at Edinburgh, 
succeeded in obtaining 56 Ib of opium from an acre of poppies, and 
sold it at 36s. per tb. In France the cultivation has been carried 
on since 1844 at Clermont-Ferrand by M. Aubergier. The juice, 
of which a workman is able to collect about 9°64 troy oz. in a day, 


is evaporated by artificial heat immediately after collection. The 
juice yields about one-fourth of its weight of opium, and the percent- 
age of morphia varies according to the variety of poppy used, the 
purple one giving the best results. By mixing assayed samples he 
is able to produce an opium containing uniformly 10 per cent. of 
morphia. It is made up in cakes of 50 grammes, but is uot pro- 
duced in sufficient quantity to become an article of wholesale 
commerce. Some specimens of French opium have been found by 
Guibourt to yield 22°8 per cent. of morphia, being the highest 
pereentage observed as yet in any opium. Experiments made in 
Germany by Karsten, Jobst, and Vulpius have shown that it is 
possible to obtain in that country opium of excellent quality, con- 
taining from 8 to 13 per cent. of morphia. It was found that the 
method yielding the best results was to make incisions in the poppy- 
heads soon after sunrise, to collect the juice with the finger imme- 
diately after incision, and evaporate it as speedily as possible, the 
colour of the opium being lighter and the pereentage of morphia 
greater than when the juice was allowed to dry on the plant. 
Cutting throngh the poppy-head caused the shrivelling up of the 
young fruit, but the heads which had been carefully incised yielded 
more seed than those which had not been cut at all. Newly- 
manured soil was found to act prejudicially on the poppy. The 
giant variety of poppy yielded most morphia. | 

The diffieulty of obtaining the requisite amount of cheap labonr 
at the exaet time it is needed and the uncertainty of the weather 
render the cultivation of opium too much a matter of speculation 
for it ever to become a regular erop in most European countries. 

North Ameriea.—Iu 1865 the cultivation of opium was attempted 
in Virginia by Mr A. Robertson, and a product was obtained hich 
yielded 4 per cent. of morphia. In 1867 Dr H. Black grew opium 
in Tennessee which contained 10 per cent. of morphia. Opium pro- 
duced in California by Dr H. Flint in 1873 Ee 73 per cent. of 
morphia, equal to 10 per cent. in perfectly-dried opium. The ex- 
pense of cultivation exceeded the returns obtained by its sale. As 
in Europe, therefore, the high price of labour militates agaiust its 
production on a large scale. 


Chemical Constitution. —The activity of opium is princi- 
pally due to the vegetable alkaloid morphia or morphine, 
which opium of good quality contains to the extent of 8 to 
17 per cent., the average amount being 10 percent. Opium 
yielding less than this is considered of inferior grade and 
below the commercial standard for use in medicine. 

Morphia is interesting as being the first one that was 
discovered of the now large class of bodies known as alka- 
loids. Its basic nature was first clearly pointed out in 
1816 by Sertürner. It exists in opium in combination 
with sulphuric and meconie acids. Lactic acid has also 
been found in opium, but is believed to be formed in it 
subsequently to the collection of the drug. 

Besides morphia several other basic substances have 
been detected in different varieties of opium, but only in 
minute quantities, rarely amounting to 1 percent. These 
are narceia ; codeia, 0-2 to 0-4 per cent.; thebaia, 0°15 to 
1°0 per cent.; papaveria, 1:0 per cent.; eryptopia, meco- 
nidia, hydrocotarnia, laudanosia, protopia, codamia, gnos- 
copia; also a few other bodies of a feebly alkaline or 
neutral character, viz., narcotin, 2 to 8 per cent.; pseudo- 
morphin, 0:02 ; lanthopin, ‘005 ; and meconoiosin. 

Opium also contains in considerable quantity a resinoid 
body which is soluble in its own weight of water, but is 
thrown down when this solution is diluted with ten times 
its bulk of water; 11 per cent. of caoutchouc ; a gum dis- 
tinct from gum arabic; pectin; albumen ; wax, consisting 
of palmitate and cerotate of cerotyl; and 4 to 8 per cent. 
of caleareous salts. Sugar has been frequently found in 
opium, but whether natural or added as an adulteration 
is not known. The amount of caoutchouc present has 
probably some bearing on the value of opium for smoking, 
since the Chinese estimate its value roughly by the “touch,” 
i.e., the rapidity or slowness with which a thread drawn 
out from the mass will break by its own weight. 


Of the alkaloids above mentioned only three are used to any 
extent in medicine, viz., morphia, codeia, and nareotin. Narceia 
has also been used in medicine in France. 

Morphia, C\zHygNO3.—Turkey opium of good quality and freed 
from moisture contains from 10 to 15 per cent. of morphia, and if 
less than 10 per cent. be present it is probably more or less adulter- 
ated. Persian opium is very variable in this respect, when of good 
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quality yielding from 8 to 13 per cent., while the variety met with 
iu the form of sticks sometimes contains only 0:2 to 3 per cent. 
Iudian opium is remarkable for the low percentage of morphia, the 
average yleld being only 3 to 4 per cent., although samples of the 
kinds known as Khandesh and Garden Patna have afforded on 
analysis 6 to 7 per cent. Chinese opium is similar in this respect, 
giving, asa rule, only 3 to 7 per cent. of this alkaloid. The amount 
of morphia present in opium bears no relation to the preference 
exhibited by smokers, opium contaiuing a large quantity of morphia 
being generally considered by them as inferior in quality and apt 
to cause headache. For use in medicine those containing a large 
percentage of morphia are the most esteemed. Opium dried as soon 
as possible after being collected is usually much richer in morphia 
than that kept for some time in a moist state and exposed to the air; 
and poppies grown on the hills yield an opium containing more 
morphia than those cultivated on the plains. Guibourt found 
that opium twenty years old contained less morphia than when 
previously analysed in the fresh state. To ascertain the percentage 
of morphia, the merchant extracts, by means of an instrument like 
a cheese-cutter, a small cylinder of opium about the thickness of 
a penholder and about 2 inches long, out of one-third of the picees 
in a chest, and it is considered that the analysis of these pieces 
will fairly represent the value of the chest. Various methods are 
adopted for estimating the morphia, most of which depend upon 
the fact that this alkaloid ean be precipitated from its salts by 
ammonia, and that it is insoluble in ether and only very slightly 
soluble in cold water. When pure it forms colourless shining 
prismatie crystals having an alkaline reaction, It unites with acids 
to form salts, most of which are soluble in water. It is soluble in 
36 parts of boiling and 100 of cold alcohol, in 500 of boiling water, 
and very slightly in chloroform. It is also soluble in the fixed and 
volatile oils, and in solution of the fixed caustic alkalis and lime 
water, but only very slightly in caustic ammonia. With nitric acid 
it gives ared colour passing into yellow, with test solution of ferric 
chloride a blue colour which is destroyed by free acids or alcohol, 
and with sulphuric acid and bichromate of potash a greenish but not 
a purple or violet colour. Heated in the open air it burns readily, 
a portion being volatilized. The salts chiefly used in medicine are 
the hydrochlorate, sulphate, and acetate ; and for subeutaneous in- 
jection the tartrate has been recommended by Erskine Stuart, since 
it is more soluble, and more concentrated solutions ean be used of it 
than of the other salts. Heated in a sealed tube with hydrochloric 
acid, morphia is decomposed and an alkaloid named **apomorphia," 
C,7H,,NO,, formed, which is one of the most speedy and eflectual 
emetics known, and is of great value in cases of accidental poisoning, 
the subeutaneous injection causing the emptying of the contents of 
the stomach in a few minutes even when all ordinary emeties fail 
toact. In minute doses it has also valuable expectorant properties. 
It is soluble in ether and 50 parts of alcohol and in 68 parts of 
boiling water, but the solution soon decomposes, and assumes a green 
colour; consequently it should be made fresh for use in medicine. 

Codeia, Cy, MS, NO,, exists in opium in combination with meconie 
acid, and remains in solution after the morphia is precipitated by 
ammonia; it may be obtained by evaporating the solution and 
purifying the crystals that form by dissolving them in hot ether, 
from which it erystallizes out on cooling in rather large octahedral 
prisms. It differs from morphia in not being soluble in solution 
of caustic potash or soda, while with nitric acid (sp. gr. 17200) it 
gives a yellow solution which does not become red. It is soluble 
iu 17 parts of boiling and 80 of cold water. Codeia has been found 
also in Turkish, French, and Indian opiums. 

ANarcotin, C44H5,NO.. — This substance exists chiefly in a free state 
iu opium ; being insoluble in cold water, it is left behind in consider- 
able quantity when opium is macerated in that liquid, although a 
small portion, probably in combination with sulphurie acid, is dis- 
solved. It is, however, very soluble in ether and benzol, and may 
be readily obtained by means of these solvents from the crude drug. 
It is doubtful if it should be classed with the alkaloids, for, although 
it forms definite compounds with some of the mineral acids, it does 
not exert any influence on vegetable colours. It differs from morphia 
in being insoluble in the caustic alkalis and not producing a blue 
colour with ferric salts. When heated on a piece of paper over a 
candle it leaves a greasy stain. 

Narecia, C,,H;4NO,, has been also used occasionally in medicine. 
Its alkaloidal character has been disputed ; but it is now generally 
classed as an alkaloid. It differs from morphia in giving a blue 
colour with dilute mineral acids, but does uot give a blue colour 
with ferric salts or a red colour with nitric acid. For recent details 
concerning the less important alkaloids reference may be made to 
Dr Hesse’s papers, translated in the Pharm. Journ. and Trans., 
September 1870, p. 205, and January 1872, p. 549. 

Opium of good quality for medicinal use should not lose more 
than 123 per cent. of water in drying, should not yield more than 
8 per cent. of ash from the dried drug, and ought to afford at least 
60 per cent. of matter soluble in water. It should be of somewhat 
tenacious consistence, yellowish brown colour, strong narcotic odour, 
and bitter taste. The preparation of crude opium most largely 
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used in medicine is the tincture, commonly known as “ laudanum.” 
It is composed of 14 oz. of powdered opinm and 1 pint of spirit of 
wine of specific gravity 0:920. This name was, however, at first 
applied to a solid preparation, a pill-mass made of opium and various 
aromatics, which in the London Pharmacopeia of 1639 consisted of 
saffron, castor, ambergris, musk, and oil of nutmeg. The liquid 
preparation which bears the name of laudanum was apparently first 
introduced by the celebrated Dr Sydenham, and was inserted in 
the London Pharmacopeia for 1721. lt also contained aromatics. 

Physiological Action.—See Narcotics, supra, pp. 231-2. 

Medicinal Uses.—The chief value of opium is to relieve 
pain, to relax spasm, to allay both local and general irrita- 
tion of the nervous system, and to procure sleep. Its power 
of diminishing secretions is taken advantage of in the cure 
of catarrh, bronchorrheea, diarrhoea, and other forms of. 
inflammation of the mucous membranes accompanied with 
excessive secretion, and also in diabetes. It is found of 
great value when conjoined with emetics in improving or 
stimulating the secretions of the skin. Its use is dangerous 
in inflammation of the brain or determination of blood to 
the head. The action of opium is exerted much more 
powerfully in proportion upon infants than upon adults, 
as small a dose as one drop of laudanum having proved 
fatal to an infant. For remedies in cases of poisoning see 
Porsoxs. Morphia differs slightly in its properties from 
opium. It is less stimulant, and does not produce the 
full diaphoretie action; it causes less headacle, nausea, 
and constipation. When used hypodermically its action is 
more rapid and smaller doses are required. Codeia is used 
in diabetes, in coughs, &e.  Narceia is considered to be 
purely hypnotic. Narcotin is official in the pharmacopeia 
of India as a tonic in general debility arising from pro- 
longed lactation, and in convalescence from acute febrile 
and inflammatory diseases. 

Opium-eating.—Opium, like many other poisons, pro- 
duces after a time a less effect if frequently administered 
as a medicine, so that the dose has to be constantly increased 
to produce the same result on those who take it habitu- 
ally. When it is used to relieve pain or diarrhoea, if the 
dose be not taken at the usual time the symptoms of the 
disease recur with such violence that the remedy is speedily 
resorted to as the only means of relief, and thus the habit 
is exceedingly difficult to break off. Opium-eating is 
chiefly practised in Asia Minor, Persia, and India. Opinions 
differ widely as to the injurious effect of the habit; the 
weight of evidence appears, however, to indicate that it is 
much more deleterious than opium-smoking. It has been 
practised in India from very ancient times; some idea of 
its prevalence there may be gathered from the fact that 
the mere licence fees for one year amounted to £493,343, 
and that some of the opium dealers in Calcutta have each 
no less than seventeen shops where this drug only is sold. 

The following statistics collected by Vincent Richards regarding 
Palasor in Orissa throw some light on the influence of this practice 
on the health. He estimates that one in every 12 or 14 of the 
population use the drug, and that the habit is increasing. Of the 
613 opium-eaters examined by him he found that the average age 
at which the habit was commenced was 20 to 26 years for men and 
24 to 30 years for women. Of this number 143 had taken the drug 
for from 10 to 20 years, 62 for from 20 to 30 years, and 38 for more 
than 30 years. The majority took their opium twice daily, morning 
and evening, the quantity taken varying from 2 to 46 grains daily, 
large doses being the exception, and the average 5 to 7 grains daily. 
The dose, when large, had been increased from the beginning; when 
small, there had usually been no inerease at all. The causes which 
first led to the increase of the drug were disease, example, and a 
belief in its aphrodisiac powers. The diseases for which it was 
chiefly taken were malarial fever, dysentery, diarrhea, spitting of 
blood, rheumatism, and elephantiasis. A number began to take it in 
the famine year, 1866, as it enabled them to exist on less food and 
mitigated their sufferings ; others used it to enable them to undergo 
fatigue and to make long journeys. Mr Richards concludes that 


the excessive use of opium by the agricultural classes, who are the 
chief consumers in Orissa, is very rare indeed. Its moderate use 
may be and is indnlged in for years without produeing any decided 
or appreciable ill effect except weakening the reproductive powers, 
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the average number of the children of opium-eaters being 1°11 after 
11 years of married life. It compares favourably as regards crime 
and insanity with intoxicating drinks, the inhabitants of Dalasor 
being a particularly law-abiding race, and the insane forming only 
0:0069 per cent. of the population. Dr W. Dymock of Bombay, 
speaking of western India, concurs in Mr Richards's opinion regard- 
ing the moderate use of the drug. He believes that excessive 
indulgence in it is confined to a comparatively small number of the 
wealthier classes of the community. Dr Moore's experience of Raj- 
putana strongly supports the same views. It seems probable that 
' violent physical exercise may counteract in great measure the delc- 
terious effect of opium and prevent it from retarding the respiration, 
and that in such cases the beneficial effects are obtained without 
the noxious results which would accrue from its use to those en- 
gaged in sedentary pursuits. There is no doubt that the spread of 
the practice is connected with the ban imposed in Mohammedan 
countries on the use of alcoholic beverages, and to some extent 
with the long religious fasts of the Buddhists, Hindus, and Mos- 
lems, in which opium is used to allay hunger. s 

To break off the habit of opium-eating is exceedingly difficult, and 
can be effected only by actual external restraint, or the strongest 
effort of a powerful will, especially if the dose has been gradually 
increased. Various remedies have been proposed to support the 
system while the habit is being dropped, the most recent of which 
are coca and strychnia. . 3 ; 

The habit is not confined to India, Persia, and Turkey, but is 
unfortunately practised in other forms in Western countries. In 
a few districts of England more opium is consumed than in the 
rest of the United Kingdom, and in the United States it is calcu- 
lated that the number of opium-eaters is 82,696, and the average 
amount of opium consumed by each opium-cater in the State of 
Michigan is estimated at 1 oz. avoirdupois per week. Advanced 
opium-eaters also use in addition chloral and chloroform or ether. 
Of late years also the practice of using hypodermic injections of 
morphia has been followed as a luxury by many who have first 
experienced the speedy relief from pain obtained by its use. 

Opium-smoking.—This is chiefly practised by the inhabitants of 
China and the islands of the Indian Archipelago, and in the countries 
where Chinese labour is largely employed. It is said to have com- 
menced in China forty or fifty years before the English began to 
import opium into that country. In 1858 it was estimated that 
about 2,000,000 of Chinese smoked opium, and iu 1878 from ouc- 
fourth to three-tenths of the entire population of 400,000,000. 

For smoking the Chinese use an extract of opium, the privilege 
of preparing and the exclusive right to deal in which is let to the 
highest bidder by the Government for a fixed term of years. The 
present holder of the monopoly in Hong-Kong pays 205,000 dollars 
annually. Thesame arrangement is in vogue in Singapore, French 
Cochin China, and Maeao. The process of preparation is thus 
described by Mr Hugh M‘Callum, Government analyst at Hong- 
Kong :— 

.." The opium js removed from its covering of leaves, &c., moistened with a 
little water, and allowed to stand for about fourteen hours; it is then divided 
into pans, 2} balls of opium and about 10 pints of water going to each pan; 
it is now boiled and stirred occasionally until a uniform mixture having the eon- 
sistenee of a thin paste is obtained. This operation takes from five tosix hours. 
The paste is at once transferred to a larger pan and cold water added to about 
3 gallons, covered, and allowed to stand for from fourteen to fifteen hours. 
A bunch of ‘tang suin’ (ainp-wick, the pith of some plant)is then inserted well 
into the mass, and the pan slightly canted, when a rich, clear, brown fluid is thus 
drawn off, and filtered throngh ‘chi mui’ (paper made from bamboo fibre). The 
residue is removed to a ealico filter and thoroughly washed with boiling water, 
the wash water being reboiled and used time after time. The last washing is 
done with pure water; these washings are used in the next day's boiling. 

“The residues on the calico filters are transferred to a large one of the same 
material and well pressed. This insoluble residue, called ‘nai ehai’ (opium dirt), 
is the perquisite of the head boiling coolie, who finds a ready market for it in 
Canton, where it is used for adulterating, or rather in manufacturing, the moist 
inferior kinds of prepared opium. The filtrate or opium solution is concen- 
trated by evaporation at the boiling point, with oceasional stirring until of a 
proper consistence, the time required being from three to four hours; it is 
then removed from the fire and stirred with great vigour till cold, the cooling 
being accelerated by cvolies with large fans. When quite cold it is taken to 
the hong and kept there for some months before it is considered in prime 
condition for smoking. As thus prepared it has the consistence of a thin 
treaely extraet, and is ealled boiled or prepared opium. In this state it is 
largely exported from China to Ameriea, Australia, &c., being carefully sealed 
up in sinall pots having the name of the maker (i.e., hong) on each. 

_ “The Chinese recognize the following grades of opium :—(1) ‘raw opium,’ as 
imported from India ; (2) ‘prepared opium,’ opium made as above ; (3) ‘opium 
dross,’ the serapings from the opium pipe; this is reboiled and manufaetured 
as à second-elass prepared opium ; a Chinese doctor stated lately ata coroner's 
inquest on a case of poisoning that it was more poisonous than the ordinary pre- 
pared opium ; (4) ‘nai chai’ (opium dirt), the insoluble residue left on exhaust- 
ing the raw opium thoroughly with water. The opium is sent every day from 
the hong (i.e., shop or firin) to the boiling-house, the previous day's boiling 
being then returned to the hong. The average quantity boiled each day is from 
six to eight chests of Patna opium, this being the only kind used." 

By this process of preparation a considerable portion of the nar- 
cotin, caoutchouc, resin, oil, or fatty and insoluble matters are 
removed, and the prolonged boiling, evaporating, and baking over 
a naked fire tend to lessen the amount of alkaloids present in the 
extract. The only alkaloids likely to remain in the prepared opium, 
and capable of producing well-marked physiological results, are 
morphia, codeia, and nareeia. Morphia, in the pure state, can 
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be sublimed, but codeia and narccia are said not to give a sub- 
limate. Evenif sublimed in smoking opium, morphia would, in 
M‘Callum’s opinion, probably be deposited in the pipe before it 
reached the mouth of the smoker. The bitter taste of morphia is 
not noticeable when smoking opium, and it is therefore possible 
that the pleasure derived from smoking the drug is due to some 
product formed during combustion. This supposition is rendered 
probable by the fact that the opiums most prided by smokers are not 
those containing most morphia, and that the quality is judged by the 
amount of soluble matter in the opium, by its tenacity or ** touch,” 
and by peculiarities of aroma,—the Indian opium, especially the 
Patna kind, bearing much the same relation to the Chinese and 
Persian drug that champagne does to vin ordinaire. Opium-smoking 
is thus described by Mr Theo, Sampson of Canton :— 


** The smoker, lying on his side, with his face towards the tray and his head 
resting on a high hard pillow (sometimes made of earthenware, but more fre- 
quently of bainboo covered 
with leather), takes the pipe 
in his hand ; with the other 
hand he takes a dipper and 
puts the sharp end of it into 
the opium, whieh is of a 
treaely consisteney. Twist- 
ing it round and round he 
gets a large drop of the flnid 
toadhere tothe dipper; still 
twisting itround to prevent it falling he brings 
the drop over the flaine of the lamp, and twirl- 
ing it round and round he roasts it; all this 
is done with acquired dexterity. The opium 
must not be burnt or made too dry, but roasted 
gently till it looks like burnt worsted ; every 
now and then he takes it away from the flame fF" 
and rolls it (still on the end of the dipper) on E 
the fiat surface of the bowl. When itis roasted f 
and rolled to his satisfaction he gently heats | || 
the centre of the bowl, where there is a small Nia s d e 
orifice ; then he quickly thrusts the end of the - 7 
dipper into the orifice, twirls it round smartly, Fic. 3,—Opiun-smoking Appa- 
and withdraws it; if this is properly done, the Tatus. a, pipe; b, dipper; e, 
opium (now about the size of & grain of hemp- lamp. 
seed or a little larger) is left adhering to the bowl immediately over the orifice. 
It is now ready for smoking. 

“The smoker assumes a comfortable attitude (lying down of course) at a 
proper distance from the lamp. He now puts the stem to his lips, and holds 
the bowl over the lamp. The heat causes the opiuin to frizzle, and the smoker 
takes three or four long inhalations, all the time using the dipper to bring 
every particle of the opium to the orifice as it burns away, but not taking his 
lips from the end of the stem, or the opium pellet from the lamp till all is 
finished. Then he uses the fiattened end of the dipper to serape away any little 
residue there may be left around the orifiee, and proceeds to prepare another 
pipe. The preparations oceupy from five to ten minutes, and the actual smok- 
ing about thirty seconds. The smoke is swallowed, and is exhaled throngh 
both the mouth and tlie nose." 

Large quantities of morphia are exported to China from Europe 
for the purpose of preparing the so-called *'cure for opium-smok- 
ing," which consists of one-third of a grain of hydrochlorate of mor- 
phia mixed with a little powdered rice. The powders are taken at 
gradually increasing intervals, until the morphia is left off altogether. 

Mr. Allen Williams, in a work recently published, states that 
there are now nearly a million persons in the United States who 
indulge in opium-smoking, and the habit seems to be on the in- 
crease in New York and other eastern cities, as well as in the west. 
The records of the National Bureau of Statistics show that, while 
the number of the Chinese in the United States has remained 
nearly stationary since 1876, the amount of opium imported has 
increased from 189,354 Ib of the crude and 49,375 Ib of the pre- 
pared drug in 1872 to 243,211 tb of the former and 77,196 Ib of 
the latter in 1880. Of the crude opium a certain quantity appears 
to be re-exported to the West Indies; the larger proportion of the 
prepared drug is used in San Francisco. 

So far as can be gathered from the conflicting statements pub- 
lished on the subject, opium-smoking may be regarded much in 
the same light as the use of alcoholic stimulants. To the great 
majority of smokers who use it moderately it appears to act as a 
stimulant, and to enable them to undergo great fatigue and to go 
for a considerable time with little or no food. According to the 
zeports given by authorities on the subject, when the smoker has 
plenty of active work it appears to be no more injurious than 
smoking tobacco. When carried to excess it becomes an inveterate 
habit ; but this happens chiefly in individuals of weak will-power, 
who would just as casily become the victims of intoxicating drinks, 
and who are practically moral imbeciles, often addicted also to other 
forms of depravity. The effect in bad cases is to cause loss of 
appetite, a leaden pallor of the skin, and a degree of leanness so 
excessive as to make its victims appear like living skeletons. All 
inclination for exertion becomes gradually lost, business is neglected, 
and certain ruin to the smoker follows. There can be no doubt 
that the use of the drug is opposed by all thinking Chinese who 
are not pecuniarily interested in the opium trade or cultivation, 
for several reasons, among which may be mentioned the drain of 
bullion from the country, the decrease of population, the liability 
to famine through the cultivation of opium where cereals should 
be grown, and the corruption of state officials. 

See Pharmaceutical Journ., [1] xi. p. 269, xiv. p. 395 ; [2] x. p. 434 ; Impey, 
Report on Malwa Opium, Bombay, 1848; Report on Trade of Hankow, 1869; New 
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Remedies, 1876, p. 229; Pharmacographia, 1879, p. 42; Journal of the Society of 

Arts, 1882; United States Dispensatory, 1883, p. 1054; The Friend of China, 

1883, &c. (E. M. H.) 
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PODELDOC, a name now applied to a liniment com- 
posed of soap, camphor, the volatile oils of rosemary and 
origanum, solution of ammonia, and spirit of wine. It is 
made of such a consistence that it is solid at ordinary 
temperatures, but melts with the warmth of the hand. 
The origin of the name is lost in obscurity, but is believed 
to have been first applied to a plaster, invented by 
Mindererus or Paracelsus, and used for bruises and external 
injuries. In the Edinburgh Pharmacopeia (1721) opodeldoc 
was official under the name of unguentum opodeldoch, and 
then consisted of thirteen aromatic ingredients besides 
Venice soap, camphor, and spirit of wine. Its first appear- 
ance in the London Pharmacopeia seems to have been in 
1746 under the name of linimentum saponaceum. In the 
British Pharmacopeia of 1867 it is represented by the 
liniment of soap, which differs from the earlier prepara- 
tions in being fluid at ordinary temperatures. 

OPORTO (Ze, O Porto, The Port), the second city 
of the kingdom of Portugal, the capital of Entre Douro e 
Minho, the best-cultivated and the most fruitful province 
of the country, is situated on both banks of the Douro, 
about 3 miles from its month, in 41° 9’ N. lat. and 8° 37’ 
W. long. The part south of the Douro is known as Villa 
Nova da Gaia. The mouth of the river is obstructed by 
a very dangerous shifting sandbank, protected by a light- 
house and a castle situated in the village of São João da 
Foz, which, along with Campanha, Paranhos, and Sordello, 
completes the suburbs. The population of the city is 
80,295, and with the suburbs 108,346. 

The view of the town from the river is singularly at- 
tractive and quaint. It possesses many buildings of 
interest, and picturesque thoroughfares, which, however, 
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from the situation of the city, are very steep and irre- 
gular. The principal edifices are the cathedral and the 
archbishop’s palace—the latter, containing a fine staircase, 
conspicuously situated on a high rock—and the Torre dos 
Clerigos, a granite tower 210 feet high, built in 1748, 
commanding a splendid view, and visible at sea a long 
way off. The English factory (built in 1790), including 
a library, reading-room, and ballroom, is one of the largest 
buildings, while the exchange (once the monastery of S. 
Francisco) is perhaps the finest and most elaborately de- 
corated structure in the country. The walls and floor of 
the hall are entirely covered with beautiful inlaid devices 
in polished native-coloured woods of all hues brought from 
the virgin forests of the Brazils. The museum, the public 
library, containing over 80,000 volumes, the barracks, the 
Da Miseracordia Hospital, and the opera-house are the other 
most important public buildings. The Rua Nova dos In- 
glezes is the most frequented street, and the Rua das 
Flores is one of the most interesting from the rich display of 
gold-work, for which the town is famous, both in its shop 
windows as well as—more characteristically and attract- 
ively—on the persons of the fishwomen in their everyday 
garb. The Praca de San Ovidio, situated on the heights, 
and laid out in terraces of flowers, deserves a visit from the 
traveller, while the Largo da Torre da Marva is interesting 
as standing on the site of the ancient Cale, from which 


the kingdom derives its name (Porto Cale). The chapel 
of Cedo Feita, said to have been founded in 552 by the 
Visigothic king Theodomir (but much more probably not 
till the 12th century), is very curious ; the church of Nossa 
Senhora da Lapa, a well-known landmark, is a handsome 
Corinthian edifice. "The city at one time had no less than 
80 monasteries and chapels. The English community main- 
tain a chaplain and a doctor, and havea cemetery for their 
own dead. Railways run from Oporto to Lisbon, and up 
the valley of the Douro to Pezo da Regoa, and recently a 
junction has been made with the line through Spain to 
Paris, whereby the long journey from Lisbon to that 
capital via Madrid is vastly shortened ; a branch also runs 
to the frontier town of Valenca on the Minho. Oporto pos- 
sesses good schools, a medical college with numerous chairs, 
and a botanical garden. Several newspapers appear daily. 


_ The industries of Oporto are the most important and numerous 
in the kingdom, employing about 6000 hands, the chief being 
paper, lineu, wool, cotton, silk, and gold manufaetures, brocade, 
lace, glove, button, and pottery making. Oporto is chiefly famous 
for the export of the wine whieh bears its name, of which the 
gu storehouses are on the south side of the river. The vines 
rom which it is made grow on the Alto Douro, a hilly and pre- 
cipitous region lying about 60 miles up the river, and having 
an area of 27 miles in length by 5 or 6 in breadth, cut off from 
the sea, and shut in from the north-east by a range of mountains. 
The trade was established in 1678, but the shipments for some 
years did not exceed 600 pipes (of 115 gallons each) In 1708 
Lord Methven made a treaty with Portugal, under which Portu- 
guese wines were admitted on easier terms than those of Gascony, 
and henceforward *'port'" began to be drunk. In 1747 the export 
reached 17,000 pipes. In 1754 the great wine monopoly company 
of Oporto originated, under which the shipments rose to 33,000 
pipes. At the beginning of the present century the policy of the 
Government more and more favoured port wine, besides which the 
vintages from 1802 to 1815 were splendid both in Portugal and 
in Madeira,—that of 1815 has, in fact, never been excelled. For 
the next few years the grape crop was not at all good, but the 
1820 vintage was the most remarkable of any. It was singularly 
sweet and black, besides being equal in quality to that of 1815. 
This henceforth became the standard taste aud colour for true port, 
and to keep up the vintage of following years to this exceptional 
standard adulteration by elder-berries, syrup, and jeropiga was 
resorted to. This practice did not long continue, for it was cheaper 
to adulterate the best wines with inferior sorts of port wine itself. 
There is scarcely a Portuguese wine, says Crawfurd, in skilful and 
intelligent hands not capable of being made botli sound and palatable 
without recourse to auy sort of adulteration. Port is now one of 
the purest wines. In 1852 the Oidiwm which spread over Europe 
destroyed most of the Portuguese vineyards. In 1867 the second 
monopoly company was abolished, and since then the exports have 
been increasing till 1877, when the amount shipped was 61,278 pipes, 
of which England absorbed 38,898. Since 1863 the total exported 
has been 732,171 pipes (521,531 to Eugland). In England port is 
adulterated with the red Spanish wine of Tarragona, whieh isa true 
wine, but proeurable at half the cost of the cheapest port. The 
port wine duties are, however, not oppressive, and, though the 
Phylloxera has produced great ravages, the trade is still very pros- 
perous. Brand wines are those made of different vintages blended 
together; ''vintage" is a wine blended by nature herself, aud is 
of rare occurrence. 

Besides wine Oporto exports oranges (228,000,000 in 1878), onions, 
shipped as of Spanish growth, and varying vastly in amount accord- 
ing to the season, and olives (which go to Brazil alone, although 
they are cheaper and finer-flavoured when truly ripe than those 
of any other country) An important trade is done in live cattle. 
Portugal is one of the few countries never visited by the cattle- 
plague. They are sent to England as fat cattle, and are said to 
yield the finest grass-fed beef admitted into the country. About 
15,000 head were imported in 1878.  Feijóes or haricot (mostly 
the black, feijão pret) beans form a considerable item of export to 
Prazil: 975,000 kilos were shipped in 1877. They are identical 
with those from Sorrento, and are a little dearer, but of a distinctly 
finer quality. Cork and sumach are also among the exports. 
The imports are numerous: codfish (bacalháo), a national dish, in 
immense quantities, as well as coals and ore, are brought from 
Neetundiand, and cottons and yarns from Great Britain (mostly), 
France, and Holland. Iron and steel goods were in 1877 imported 
from England to the amount of 7,000,000 kilos, paying a 5 per cent. 
ad valorem duty; in 1878, however, Sweden and Norway entered 
strongly into competition. Coal is also imported from England, 
and costs the consumer in Oporto twice its cost there. In 1878 of 
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215 steamers which entered Oporto (no vessel, owing to the danger- 

ous bar, comes into this port to call simply) 153 were British. | 
JHistory.—The history of Oporto dates from an early period. 

Before the Roman invasion, under the name of Gaia, or Cago, it 


was a town with a good trade; the Alani subsequently founded a 
city on the opposite or northern bank, calling it Castrum Novum. 


About 540 A.D. the Goths under Leovogild obtained possession of 
the northern district, who yielded place in 716 to the Moors under 
Abdul Hassan, who then conquered the whole of that region. "The 
Christians, however, again gained possession by the overthrow of 
the Moors, when it became the key of their position for the long 
period during which the latter held sway in the southern provinces 
of Portugal. The Moors once more became its masters for a short 
period, till in 1092 it was brought by Dom Alfonso Frederico finally 
under Christian domination. 'lhe town isrenowned also in English 
military annals from the duke of Wellington's famous passage of 
the Douro in its immediate neighbourhood, close to where the fine 
bridge of the northern railway now spaus the river, by which he 
surprised and put to flight Soult's army, capturing the city on the 
llth May 1809. It sustained a severe siege in 1833 during the 
civil war headed by Dom Miguel, and was bravely defended by 
Dom Pedro with 7500 men, but with the loss of 16,000 of its 


inhabitants. 
See Commercial Reports for 1878-79 ; Report of Wine Committee of House of 
Commons in 1879 ; Crawfurd, Portugal, Old and New, 1872. (H. O. F.) 


OPOSSUM. The animals to which this name is applied 
are the only non-Australian members of the Marsupials 
or pouched animals, being found throughout the greater 
part of the continent of America, from the United States 
to Patagonia, the number of species being largest in the 
more tropical parts (see MAMMALIA—Mursupialia, vol. xv. 
p.980). They form the family Didelphyide, distinguished 
from the other Marsupial families by their equally deve- 
loped hind-toes, their nailless but fully opposable hallux, 
and by their dentition, its formula being i cl pm2 m4, 
total 50, a number only exceeded among heterodont 
Mammalia by the Australian Myrmecobius fasciatus. The 
peculiarity in the mode of succession of these teeth has 
been explained in the article referred to, where also (p. 378) 
a figure of the teeth may be seen. Opossums are small 
animals, varying from the size of a mouse to that of a 
large eat, with long noses, ears, and tails, the latter being 
as a rule naked and prehensile, and with their great toes 
so fully opposable to the other digits as to constitute a 
functionally perfect posterior pair of “hands.” These oppos- 
able great toes are without nail or claw, but their tips are 
expanded into broad flat pads, which are no doubt of the 
greatest use to such a climbing animal as an opossum. On 
the anterior limbs all the five digits are provided with long 
sharp claws, and the pollex or thumb is but little opposable. 
Their numerous teeth are covered with minute sharply- 
pointed cusps, with which to crush the insects on which 
they feed, for the opossums seem to take in South America 
the place in the economy of nature filled in other countries 
by the true Znsectivora, the hedgehogs, moles, and shrews, 

The family consists of two well-recognized genera only, 
viz., Didelphys, containing all the members of the family, 
with the exception of the Yapock, a curious animal which 
forms by itself the second genus, Chironectes, and is dis- 
tinguished from all other opossums by its webbed feet, 
non-tuberculated soles, and peculiar coloration. Its ground 
colour is light grey, with four or five sharply-contrasted 
brown bands passing across its head and back, giving it 
a very peculiar mottled appearance. It is almost wholly 
aquatic in its habits, living on small fish, crustaceans, and 
other water animals; its range extends from Guatemala 
to southern Brazil. 

The other genus of opossums, Didelphys, is an extremely 
heterogeneous one, and has been split up into several 
groups, some of which perhaps ought also to be recognized 
as genera. The first of these consists of three or four large 
dull-coloured long- and coarse-haired species, with perfect 
marsupial pouches, large leafy ears, and greatly-developed 
muscular ridges on their skulls. The best known of these, 
and indeed of all the family, is the Virginian Opossum, 
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Didelphys virginiana, an animal spread over all temperate 
North America ; it is extremely common, being even found 
living in the towns, where it acts as a scavenger by night, 
retiring for shelter by day upon the roofs of the houses 
or into the sewers. It produces in the spring from six to 
sixteen young ones, which are placed by the mother in her 
pouch immediately after birth, and remain there until 
able to take care of themselves; the period of gestation 
is from fourteen to seventeen days. Another very similar 
species is found in central and tropical South America, 
and is known as the Crab-eating Opossum (D. cancrivora) 
The second group, or sub-genus, named Metachirus, eon- 
tains a considerable number of species found all over the 
tropical parts of the New World. They are of medium 
size, with short close fur, very long, sealy, and naked tails, 
and have less developed ridges on their skulls. They 
have as a rule no pouches in which to carry their young, 
and the latter therefore commonly ride on their mother's 
back, holding on by winding their prehensile tails round 
hers. The accompanying woodcut represents Lord Derby’s 
Opossum (D. derbiana) carrying its young in this manner. 


Didelphys derbiana. 


The third group is Micoureus (Grymexomys of Burmeister), 
differing only from Metachirus by the comparatively smaller 
size of its members and by certain slight differences in the 
shape of their teeth. Its best-known species is the Murine 
Opossum (D. murina), no larger than a house-mouse, of 
a bright-red colour, which is found as far north as central 
Mexieq, and extends thence right down to the south of 
Brazil. The last sub-genus contains three or four wonder- 
fully shrew-like species, of very small size, with short, hairy, 
and non-prehensile tails, not half the length of the trunk, 
and with wholly unridged skulls. The most striking mem- 
ber of the groupis the Three-striped Opossum (D. tristriata), 
from Brazil, which is of a reddish-grey colour, with three 
clearly-defined deep-black bands down its back, very much 
as in some of the striped mice of Africa. This sub-genus 
has been named Z/eméurus or “half-tail” by Geoffroy 
Saint- Hilaire (Wcrodelphys of Burmeister), and should 
perhaps be allowed full generic rank. 

The numerous fossil remains referable to species of the Didel- 
phyide are of special interest as showing some of the connecting 
links in geographical distribution between the opossums and the 
Australian Marsupials, now so widely and absolutely separated. 
They consist of the bones of a considerable number of species from 
the Eocene and Early Miocene deposits of central France, one or 
two Eocene species having also been found in southern England 
These ancient opossums have been separated generically from Di- 
delphys on account of certain differences in the relative sizes of the 
lower premolars, but as nearly the whole of the species have been 
formed on lower jaws only, of which some hundreds have been found, 
it is impossible to judge how far these differences are correlated 
with other dental or osteological characters. In the opinion of 
Dr Filhol, who has devoted considerable attention to the subject, 
the fossils themselves represent two genera, Peratherium, containing 
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the greater part of the species, about twenty in number, and Amphi- 
perathertum, with three species only. AH are comparatively small 
animals, few of them excceding the size of a rat. 

Besides these interesting European fossils, a certain number of 
Didelphian bones have been found in the caves of Drazil, but these 
are either closely allied to or identical with the species now living 
in the same region. . 4 N (0. T.) 

OPPELN (Polish, Oppolie), the chief town of a district 
of its own name and the seat of government for Upper 
Silesia, Prussia, lies on the right bank of the Oder, 50 
miles to the south-east of Breslau. It contains the oldest 
Christian church in the district, founded at the close of the 
10th century, and a dueal palace of the 15th eentury, on 
an island in the Oder. The most prominent among the 
other buildings are the offices of the district authorities, 
the town-house, the normal seminary, and the hospital. 
The Roman Catholie gymnasium is established in an old 
Jesuit college. The industries of Oppeln include the 
manufaeture of Portland cement, soap, cigars, and lime; 
and a trade is earried on by rail and river in cattle, grain, 
and the mineral produce of the district. The population in 
1880 was 14,447, of whom 10,772 were Roman Catholies. 
The upper classes speak German, the lower Polish. 

Oppeln was already a flourishing place at the beginning of the 
llth century, and after 1132 was the capital of an independent 
duehy, whieh became a fief of Bohemia in 1327, and was absorbed 
by the empire in 1556. 

OPPENHEIM, a small town in the grand-dncehy of 
Hesse-Darmstadt, Germany, is pieturesquely situated on a 
hill on the left bank of the Rhine, 20 miles to the south of 
Mainz. It contains (1880) 3288 inhabitants, half Roman 
Catholies and half Protestants, who eultivate the vine and 
manufaeture tacks, quinine, and leather. 

Oppenheim, which occupies the site of the Roman eastle Dan- 
conica, was formerly much larger than at present ; and in the early 
Middle Ages it was a free town of the empire and one of the most 
important members of the Rhenish League. It lost its independ- 
ence in 1398, when it was given in pledge to the elector palatine. 
During the Thirty Years’ War the town was alternately ocenpied 
by the Swedes and the Imperialists, and in 1689 it was entirely 
destroyed by the French under Melac. The only relie of its former 
importance 1s the church of St Catherine, one of the most beautiful 
Gothie edifiees of the 13th and 14th centuries in Germany, recently 
carefully restored at the expense of Government. 


OPPIAN. The literary history of the three Greek 
poems on fishing, hunting, and fowling respectively which 
have eome down to us from antiquity under the name of 
Oppian involves several perplexing questions. Aeeording 
to Suidas, Eusebius, and Syneellus, the author was a native 
of Anazarbus or Coryeus in Cilicia, and flourished in the 
reign of Marcus Aurelius. Athenzeus also, who almost 
certainly wrote under Septimius Severus, speaks of Oppian 
as a predecessor and near contemporary. According to an 
anonymous biographer, he was the son of a philosopher of 
Anazarbus named Agesilaus, who having incurred the dis- 
pleasure of Severus by neglecting to wait upon him was 
banished to Malta. Young Oppian accompanied his father, 
and by the exercise of his poetical talents obtained his re- 
call, and was further rewarded by a piece of gold for every 
line he had written. He died prematurely upon his return 
to his native country, and was honoured by an epitaph, 
which has been preserved, celebrating his precocious genius, 
but affording no clue to his works or his date. On turning 
to Oppian himself we find that his poem on fish and fishing 
(Halteutica) is actually addressed to an emperor Antoninus 
who can have been no other than Marcus Aurelius, since 
the monareh’s son is frequently mentioned, and the other 
Antonine prinees were childless. The author seems to speak 
of himself asa Cilician. On the other hand, the poem 
on hunting (Cynegetica) is no less unmistakably addressed 
to the suecessor of Severus, Antoninus Caraealla, and the 
writer represents himself as a citizen of Pella or Apamea 
in Syria. The style of the two poems, moreover, is dis- 
similar, the former being polished and poetical, the latter 
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inelegant and commonplace. If the Cynegetica had been 
the earlier this might have been explained, but the reverse 
is the fact. There seems no alternative, therefore, but to 
divide the authorship, and the allusions of the author of 
the Z/alieutic« to Commodus make it almost certain that 
he must have written between the elevation of that prince 
to the dignity of Augustus and the death of Marcus (177- 
180 4.p.), while the Cyneyetica seem to have been composed 
after the death of Severus (211 4.p.) The improbability 
of two poets of the same name and writing on such simi- 
lar subjects having been such near eontemporaries may be 
escaped by the supposition that the later writer was not really 
named Oppian, but has been confounded with his prede- 
cessor from their poems being transcribed together. This 
is the more probable as the poem on fowling (Zxeutica), 
which seems to resemble the Cynegetica in style, but is 
only extant in à prose epitome, is attributed in some MSS. 
to a certain Dionysius. In this case Oppian’s premature 
death and his epitaph may be aecepted as historical and 
genuine. The story of his deliverance of his father must 
be apocryphal, and the imperial reward is probably founded 
upon a too literal interpretation of the epithet “golden” 
applied to his verses. 

The f/alieutica are indeed exeellent verses. Oppian has 
made the most of his subject, which he has adorned with 
all the resourees of aquatic fancy and fable, and to which 
he has ingeniously imparted human interest by constant 
parallels between the existence of fishes and the pursuits 
and perils of human life. His matter is arranged to the 
best advantage: “he loves deseriptions,” says M. Henri 
Martin, “ but not digressions.” Though careless of fact in 
eomparison with poetic embellishment, he has a first-hand 
acquaintance with his theme as a sportsman and a lover of 
nature. His diction is choice, his style animated, and his 
versification sonorous. Rhetorical display, the accumula- 
tion of detail, and an oeeasional inaptness in his compari- 
sons are his only serious faults. The writer of the Cyne- 
getica, who sometimes eopies and spoils him, is a far in- 
ferior writer, frequently tasteless, generally awkward and 
dry. Some of his descriptions, however, possess merit ; 
he is a naturalist as well as a poet, and his observation of 
nature is often remarkably close, although, like his pre- 
decessor, he abounds in fables. His poem seems to want 
a final book, in which the stratagems of the chase would 
have been more fully described. The poetical qualities of 
the Zreutica, if any, have evaporated in the paraphrase ; 
the descriptions of the fowler’s snares are clear and precise. 

The MHalicutica were first printed in 1478, in the metrical Latin 
version of L. Lippus. The editio priuceps of the original was pub- 
lished by Junta at Florence in 1515; the Halientica and Cyne- 
getica, were printed together by Aldus in 1517; the Jxeutiea did 
not a till 1704. The principal modern editions are those by 
Schneider (Strasburg, 1776), who first distinguished between the 
two Oppians, and by Lehrs (Paris, 1846, along with the Bucolic 
poets), who adopted a number of ingenious emendations by Kocchly. 
Copious scholia on the Halieutica were edited by Bussemaker (Paris, 
1849). The best authorities on the literary questions eonneeted 
with the Oppians are Ferdinand Peter, Commentatio, Zeitz, 1840 ; 
Henri Martin in the Journal général de [Instruction Publique, vols. 
xxxi. and xxxii. ; and Ausfeld, De Oppiano, &c., Gotha, 1876. The 
English translation of the Zalicutica by Diaper, completed by 
Jones (Oxford, 1722), is not deficient in spirit, but much too diffuse. 
The French prose translations by Limes and Belin de Ballu have 
been Eeid by Bourquin's, Coulommiers, 1877. (R. G.) 

OPPIUS, Carus, was an intimate friend and confidant of 
Julius Caesar. He managed the dictator's private affairs, 
and took no publie office, but during the time when Caesar 
was absent from Rome he, together with Balbus, exercised 
very great influence on publie business. According to 
Suetonius, many authorities considered Oppius to have 
written the histories of the Spanish, African, and Alexan- 
drian wars whieh are printed among the works of Cæsar. 
Niebuhr unhesitatingly assigns the African war to Oppius. 
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OPTICS, GEOMETRICAL. The subject of optics is so 
extensive that some subdivision of it is convenient if not 
necessary. Under the head of Licur will be found a 
general sketch accompanied by certain developments. The 
wave theory and those branches of the subject which are 
best expounded in connexion with it are reserved for treat- 
ment ina later volume. The object of the present paper 
is to give some account of what is generally called geo- 
metrical optics,—a theoretical structure based upon the 
laws of reflexion:and refraction. We shall, however, find 
it advisable not to exclude altogether the conceptions of 
the wave theory, for on certain most important and practical 
questions no conclusions can be drawn without the use of 
facts which are scarcely otherwise interpretable. Indeed 
it is not to be denied that the too rigid separation of 
optics into geometrical and physical has doue a good deal 
of harm, much that 
is essential to a pro- C 
per comprehension 
of the subject hav- 
ing fallen between 
the two stools. 

Systems of Rays 
in General,—In the 
investigation of this 
subject a few preli- 
minary propositions 
will be useful. 

If a ray AB (fig. 1) travelling in a homogeneous medium 
suffer reflexion at a plane or curved surface BD, the total 
path between any two points A, C on the ray isa minimum, 
i.e., AB+ BC is less along the actual path than it would 
be if the point B were slightly varied. 

For a variation of B in a direction perpendicular to the 
plane of reflexion (that of the diagram) the truth of this 
statement is at once evident. For a small variation BD’ in 
the plane of reflexion we see that the difference AB’ — AB 
is equal to the projection of BB’ upon AB, and that the 
difference CB — CB' is equal to the projection of DB' upon 
BC. These projections are equal, since by the law of re- 
flexion AB and BC are equally inclined to BB’, and thus 
the variation of the total path, AB’+B’C-(AB+ BC), 
vanishes, : 

A corresponding proposition holds good in the case of 
refraction. If we multiply the distances travelled in the 
first and second media respectively by the refractive indices 
appropriate to the media, the quantity so obtained is à 
minimum for the actual path of the ray from any point to 
any other. It is sufficient to consider the case of a varia- 
tion of the point of passage in the plane of refraction. 

In the first medium (fig. 2) »AB’ - »AB = & BB'cos ABD, 
and in the second medium 4 CB — 4 CD' = u BB’ cos CBD. 
The whole variation of the 
quantity in question is 
therefore 
BB’ (u cos ABD —y cos CBD). 


Now by the law of refrac- 
tion the sines of the angles 
of incidence and refraction 
are in the ratio p’:p, and 
accordingly 

p. cos ABD - yf cos CBD=0. 


In whichever direction, 
therefore, the point of tran- 
sition be varied, the varia- 
tion of the quantity under 
consideration is zero. It is evident that the second pro- 
positian includes the first, since in the case of reflexion the 
two media are the same, 


Fig. 1. 


Fig. 2. 
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The principle of the superposition of variations now 
allows us to make an important extension. If the quantity, 
which we may denote by Zps, be a minimum for separate 
variations of all the points of passage between contiguous 
media, it is also à minimum even when simultaneous varia- 
tions are admitted. However many times a ray may be 
reflected or refracted at the surfaces of various media, the 
actual path of the ray between any two points of its course 
makes Żus a minimum. Even if the variations of refrac- 
tive index be gradual instead of sudden, the same principle 
holds good, and the actual path of the ray makes /uds, as 
it would now be written, a minimum. 

The principle itself, though here deduced from the laws 
of reflexion and refraction, is an immediate consequence 
of the fundamental suppositions of the wave-theory of 
light, and if we are prepared to adopt this point of view 
we may conversely deduce the laws of reflexion and re- 
fraction from the principle. The refractive index yj is in- 
versely proportional to the velocity of propagation, and 
the principle simply asserts that in passing from any point 
to any other the light follows the shortest course, that is, 
the course of earliest arrival. 

If two points be such that rays issuing from one of 
them, and ranging through a finite angle, converge to the 
other after any number of reflexions and 
refractions, the value of Jus from one E 
focus to the other must be the same for 
all the rays. 

Thus, in order to condense rays issu- 
ing from one point S upon a second ; 
point H by a single reflexion (fig. 3), iu 
the reflecting surface must be such that SP + HP — const., 
t.e., must be an ellipsoid of revolution with S and H for foci. 

Again, if it be required to effect the same operation by 
a single refraction at the surface of a medium whose index 
is u, we see that P 


the surface (fig. 4) 
must be sueh that S 
SP+ HP z const. 


If S be at an in- Fig. 4. 

finite distance, t.e., if the incident rays be parallel, the 
surface is an ellipsoid of revolution with H for focus, and 
of eccentricity p~! (p.21). 

Another important proposition, obvious from the point 
of view of the wave-theory, but here requiring an independ- 
ent proof, was enunciated by Malus. It asserts that a 
system of rays, emanating originally from a point, retains 
always the property of being normal to à surface, whatever 
reflexions or refractions it may undergo in traversing singly- 
refracting media. 

Suppose that ABCDE, A'B'C'D'E'... (fig. 5) are rays 
originally normal to a 
surface AA’, which 
undergo reflexions or 
refractions at BB, 
CC, &e. On every 
ray take points E, E, 
&c., such that Ès is 
the same along the 
courses AE, A'E’, &c. 
We shall prove that 
the rays in the final 
medium are normal 
to the surface EE. 
For by hypothesis : 
Zas along ABCDE is C 
the same as along 


Fig. 5. 
A'B'C'D'E, and, by the property proved above to attach 
to every ray, 2s reckoned along the neighbouring hypo- 
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thetical course A'DCDE' is the same as along A'D'C'D'E. 
Hence Eps along A'BCDE' is the same as along ABCDE, 
or (on subtraction of the common part) the same along A'B, 
DE as along AB, DE. But since AB is perpendicular to 
AA’, the value along A’B is the same as along A.B, and there- 
fore the value along DE’ is the same as along DE; or, since 
the index is the same, DE= DF’, that is, EE’ is perpendi- 
cular to DE. The same may be proved for every point E' 
which lies infinitely near E, and thus the surface EE’ is 
perpendicular to the ray DE, and by similar reasoning to 
every other ray of the system. It follows that reflexions 
and refractions cannot deprive a system of rays of the pro- 
perty of being normal to a surface, and it is evident that a 
system issuing from a point enjoys the property initially. 

Consecutive rays do not in general intersect one another; 
but if we select rays which cut the orthogonal surface 
along a line of curvature, we meet with ultimate intersec- 
tion, the locus of points thus determined being a caustic 
curve to which the rays are tangents. Other lines of cur- 
vature of the same set give rise to similar caustic curves, 
and the locus of these curves is a caustic surface to which 
every ray of the system is a tangent. By considering the 
other set of lines of curvature we obtain a second caustic 
surface. Thus every ray of the system touches two caustic 
surfaces. 

In the important case in which the system of rays is 
symmetrical about an axis, the orthogonal surface is one 
of revolution. The first set of lines of curvature coincide 
with meridians. The rays corresponding to any one 
meridian meet in a caustic curve, and the surface which 
would be traced out by causing this to revolve about the 
axis is the first caustic surface. The second set of lines 
of curvature are the circles of latitude perpendicular to the 
meridians. The rays which are normal along one of these 
circles form a cone of revolution, and meet in a point situ- 
ated on the axis of symmetry. The second caustic surface 
of the general theorem is therefore here represented by a 
portion of the axis. 

The character of a limited symmetrical pencil of rays is 
illustrated in fig. 6, in 
which BAC is the ortho- 
gonal surface, and HFI 
the caustic curve having 
a cusp at F, the so-called 
geometrical focus. The 
distance FD between F 
and the point where the 
extreme ray BHDG cuts 
the axis is called the 
longitudinal aberration. 
On account of the sym- 
metry FD is an even 
function of AB. If the / 
pencil be small, we may C 
in general consider FD 
to be proportional to AB?, although in partieular cases the 
aberration may vanish to this order of approximation. Let 
us examine the nature of the sections at various points as 
they may be exhibited by holding a piece of paper in the 
solar rays converging from a common burning-glass of large 
aperture. In moving the paper towards the focus nothing 
special is observed up to the position HT, where the caustic 
surface is first reached. A bright ring is there formed 
at the margin of the illuminated area, and this gradually 
contracts. At D the second caustic surface DF is reached, 
and a bright spot develops itself at the centre. A little 
farther back, at EG, the area of the illuminated patch is 
a minimum, and its boundary is called the least circle of 
aberration. Farther back still the outer boundary corre- 
sponding to the extreme rays begins to enlarge, although 


Fig. 6. 
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the circle of intersection with the caustic surface continues 
to contract. Beyond F the caustic surfaces are passed, and 
no part of the area is specially illuminated. 


As a simple example of a symmetrical system let us take the case 
of parallel rays QR, OA (fig. 
7), incident upon a spherical 
mirror AR. By the law of Q 


reflexion the angle ORg= R S 


angle ORQ = angle gOR. 
Hence the triangle R4O is 
isosceles, and if we denote 
the radius of the surface OAA 
by 7, and the angle AOR by 7 0 
a, we have 
ee 
I= 605 a 


If F be the geometrical focus, 

OF-AF-ir If a be a 

small angle, the longitudinal Fig. 7. 

aberration Fg =0q -OF — 4r (sec a -1)=4a?7, in which AR=ra. 

Focal Lines.—In the general case of a small pencil of 
rays there is no one point which can be called the geo- 
metricalfocus. Consider the corresponding small area of 
the orthogonal surface and its two sets of lines of curvature. 
Of all the rays which are contiguous to the central ray 
there are only two which intersect it, and these will in 
general intersect it at different points. "These points may 
be regarded as foci, but it is in a less perfect sense than in 
the case of symmetrical pencils. Even if we limit ourselves 
to rays in one of the principal planes, the aberration is in 
generala quantity of the first order in the angle of the 
pencil, and not, as before, a quantity of the second order. 
If, however, we neglect this aberration and group the rays 
in succession according to the two sets of lines of curvature, 
we see that the pencil of rays passes through two focal 
lines perpendicular to one another and to the central ray, 
and situated at the centres of curvature of the orthogonal 
surface. At some intermediate place the section of the 
pencil is circular. 

It happens not unfrequently that the pencil under con- 
sideration forms part of a symmetrical system, but is 
limited in such a manner that the central ray of the pencil 
does not coincide with the axis of the system. The plane 
of the meridian of the orthogonal surface is called the 
primary plane, and the corresponding focus, situated on the 
caustic surface, the primary focus. The secondary focus 
is on the axis of symmetry through which every ray passes. 
The distinction of primary and secondary is also employed 
when the system, though not of revolution, is symmetrical 
with respect to a plane passing through the central ray, 
this plane being considered primary. 

The formation of focal lines is well shown experimentally 
by a plano-convex lens of plate-glass held at an obliquity 
of 20° or 30° in the path of the nearly parallel rays, which 
diverge from a small image of the sun formed by a lens of 
short focus. The convex face of the lens is to be turned 
towards the parallel rays, and a piece of red glass may be 
interposed to mitigate the effects of chromatic dispersion. 


To find the position of the focal lines of a small pencil incident 
obliquely upon a plane refracting surface of index p. 

The complete system of rays issuing from Q (fig. 8) and refracted 
at the plane surface CA is symmetrical about the line QC drawn 
through Q perpendicularly to the surface. Hence, if QA be the 
central ray of the pencil, the secondary focus q lies at the iuter- 
section of the refracted ray with the axis. If ¢ be the angle of 
incidence, ¢’ of refraction, AQ— v, A9 =V» then 

LN eee. (1). 

u sind’ 
To find the position of the primary foeus 4j, let QA' be a neigh- 
bouring ray in the primary plane (that of the paper) with angles of 
incidence and refraction $-- 0$ and $' 09, Aq =V. We have 

AA’ cos $ — uóQ, AA’ cos $' - 409 ; 
moreover, by the law of refraction, 
cos $ 0$ =u cos o'p’ ; 
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and thus 
a MENO 0 0) 
u cose 
1f the refracting surface be curved, with curvature r7 
similar reasoning 


l we get by 


p costó! cos*ó pcos $'—cos p (3); 
——— — — E ————————————— 4 TEE 3 
U m T 
u 1l pgcosó'-cosó (4); 
—— — — ————————————— iC ni i n 3 
UV, ù r 


in which (1) and (2) are of course included as particular cases. 


Fig. 8. 


When the incidence is direct, cos 9' = 1, cos $ = 1, and v, = %. 
In this case (3) and (4) become 


pal dmt 
EL n up (5). 

To find the positions of the focal lines of a pencil refracted obliquely 
through a plate of thickness t and index p. 

If ¢ be the angle of incidence (and emergence), ¢’ the angle of 
refraction of the ray QAST (fig. 9), Sq,=%, 5g, v3, AQ=u, we get 
by successive applications of (1) and (2) 

t cos? d 


end u.s I 6 
Vy GRET cos? o” ( ) 3 
— ae (7). 
p cos ġo 
If the incidence be direct, 
time bo (8). 
a» dli 


Thus, if we interpose a plate between the eye aud an object, the 
effect is to bring the object apparently nearer by the amount 
(a - 9t (9). 


m 
On this result is founded a method for determining the refractive 
index of materials in the 
form of plates. A set 7 
of eross wircs is observed 
through a magnifying IS 
glass. On interposition 
of the plate the glass 
must be drawn back 
through a distance given 
by (9) in order to recover 
the focus. If we measure 
this distance ana the ae Q 
thickness of the plate we 
are in à position to de- 
termine the refractive 
index. 


Prism.—Byaprism 
is meant in optics a portion of transparent material limited 
by two plane faces which meet at a finite angle in a straight 
line called the edge of the prism. A section perpendicular 
to the edge is called a principal section. 

Parallel rays, refracted successively at the two faces, 
emerge from the prism as a system of parallel rays. The 
angle through which the rays are bent is called the deviation. 

The deviation depends upon the angles of incidence and 
emergence ; but, since the course of a ray may always be 
reversed, the deviation is necessarily a symmetrical func- 
tion of these angles. The deviation is consequently a 
maximum or a minimum when a ray within the prism is 
equally inclined to the two faces, in which case the angles 
of incidence and emergence are equal. It is in fact a mini- 
mum; and this position of the prism is described as the 


Fig. 9. 
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position of minimum deviation, and is usually adopted for 
the purposes of measurement. 

The relation between the minimum deviation D, the 
angle of the prism 
i, and the refrac- 
tive index p is 
readily found. In 
fig. 10 the internal 
angles $', y are 
each equal to dz. 
The external an- 
gles $, V are also 
equal, and are con- 
nected with ¢’ by 
the law of refrac- 
tion sin $ — p sin ¢’, 


Fig. 10. 
The deviation is 2($ — 9). Henco 
_ sing _ sin $(D+-i) | 


B= ing sind? ^? 


and this is the formula by which the refractive index is 
usually determined, since both D and 7 can be measured 
with great precision. 

The instrument now usually employed for this purpose 
is called a goniometer or spectrometer. Parallel rays are 
provided by a collimator, consisting of an object-glass and 
telescope-tube, by means of which the subject of examina- 
tion, either a fine slit or a set of cross wires, is seen as if 
it were at an infinite distance. The parallel rays from 
the collimator, after reflexion from a face or refraction 
through the body of the prism, are received by a telescope 
also provided with a set of cross wires at its focus. The 
table upon which the prism is supported, as well as the 
telescope, are capable of rotation about a vertical axis, 
and the position of either can be read off at any time by 
means of graduated circles and verniers. 

Asa preliminary to taking an observation it is neces- 
sary to focus the collimator and telescope. The first step is 
to adjust the eye-lens of the telescope until the cross wires 
are seen distinctly and without effort. The proper posi- 
tion depends, of course, upon the eyesight of the observer, 
and is variable within certain limits in virtue of the power 
of accommodation. It is usually best to draw out the 
lens nearly to the maximum distance consistent with dis- 
tinct vision. The telescope is now turned to a distant 
object and focused by a common motion of the cross wires 
and eye-lens, until both the object and the cross wires are 
seen distinctly at the same time. The final test of the 
adjustment is the absence of a relative motion when the 
eye is moved sideways across the eye-piece. The colli- 
mator is now brought opposite to the telescope and adjusted 
until the eross wires in its focus behave precisely like the 
distant object. 

To measure the angle of a prism it may be placed with 
its edge vertical upon the table, in a symmetrical position 
with respect to the collima- 
tor (fig. 11). The telescope 
is then successively brought 
into such positions that the 
cross wires of the telescope 
coincide with the cross wires 
of the collimator when seen 
by reflexion in the two faces. 

The difference of the read- 
ings is twice the angle of the 
prism. 

Another method is also den 
often employed in which the telescope is held fixed and 
the prism is rotated. The angle between the two posl- 
tions of the table found by use in succession of the two 
faces is the supplement of the angle of the prism. 
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Suppose next that we wish to determine D for the given 
prism and for sodium light. The slit of the collimator is 
backed by a sodium flame, the telescope is adjusted for 
direct vision of the slit, and the reading taken. The prism 
is now placed upon the table, and rotated until the devia- 
tion of the light from its original direction when seen 
through the prism is a minimum. The difference of the 
readings for the two positions of the telescope is the value 
of D. The angle to be observed may be doubled by using 
the deviation in both directions. In this case no direct 
reading in the absence of the prism is required. 

The following table of indices of refraction is taken 
from Watt's Dictionary of Chemistry, article ** Light." 


Index of 7 Index of 
Name of Substance. | p cid er Name of Substance. Rea me 

Chromate of lead ....| 2:50 to 2:97 || Phosphoric acid .... 1:534 
Diamond ............| 2°47 to 2775 || Sulphate of copper ..| 1:531 to 1:552 
Phosphorus....... goo 2:224 Canada balsam ...... 1:592 
Glass of antimony .. 2:216 GItrieacidi cos 1:527 
Sulphur (native) .... 2:115 Crown glass ........| 1:525 to 1:534 
zircon eee 56006 1:05 Kiore a a 1:514 
Borate of lead ...... 1:866 Plate glass —.....-.... 1:514 to 1:542 
Carbonate of lead ....] 1°81 to 2:08 || Spermaceti — ........ 1:503 
Ruby eer 1:779 Crown glass ........ 1:500 
Felspar...... 50050004 1:704 Sulphate of potassium 1:500 
Tourmalin) son 1:668 Ferrous sulphate .... 1:494 

| Topaz (colourless).... 1:610 Tallow; wax ........ 1:492 
Beryl; e 1:598 Sulphateofmagnesium 1:488 
Tortoise-shell ........ 1:591 Iceland spar ...... ó 1:654 
Emerald OO NET 1:585 Obsidian 00-099 1:488 
Flint glass ........ sae lcbvato 1:58 [GUM onenn osen S600 176 
Rock-erystal .. B 1:547 igs wenn once 1:45 
Rock-salt...... 1:515 AGRE, SES e a ate 1:457 
Apophyllite 1:543 Fluorspar 1:436 
Colophony .......... 1:543 MSS cce Soi x 1:310 
Suga tigen sso «eerie 1:535 Tabasheer ....... 11115 


A selection from some results given by Hopkinson,’ relating to 
Chanee's glasses, may be useful to those engaged in the designing of 
optical instruments. D is the more refrangible of the pair of 
sodium lines ; b is the most refrangible of the group of magnesium 
lines ; (G) is the hydrogen line near G. 


Double 
Extra 
Dense 
Flint. 


Extra 
Dense 
Flint. 


Light 
Flint. 


: Soft : Dense 
Crown Light Fl 


| 
| Hard Extra 
a, | Crown. | Flint. 


Specific sqores | guns š : : GRIS 
GE 2418575 | 2:55095 | 2:86636 | 3:20609 | 3:65865 | 3:88947 


1°510916 | 1536450 | 1*568558 1:642874 | 17701060 
1:511904 | 1:537673 | 1:570011 1644866 | 1703478 
1:514591 | 1-541011 | 1°574015 | 1622414 | 1*650388 | 1-710201 
1:518010 | 1°545306 | 17579223 1:657653 | 1-719114 
1:518686 | 1-516166 | 17580271 1:659122 | 17720924 
1:520996 | 1°549121 | 1-583886 1°664226 | 1-727237 
1°526207 | 1:555863 | 1:592190 | 17645267 | 1*676111 | 17742063 
1°526595 | 1°556372 | 1°592824 | 1°646068 | 17677019 | 1-743204 
1:529359 | 1-560010 | 1°597332 | 1651810 | 1-683577 | 1-751464 
1:531416 | 1°562760 | 1-600727 | 1*656219 | 1-688569 | 1-757785 


«| 17514568 
«e| 1:517114 
«| 1520331 
. «| 1°520967 
. -| 17523139 
..| 1527994 
«e| 1528353 
«| 1:530902 
1:532792 


1:634748 


To determine the index of refraction of a liquid it must of course 
be placed in a hollow prism, whose faces are formed of some trans- 
parent material, ustdiiy of glass. The following results of Dale 
and Gladstone show the influence of temperature npon the refract- 
ing power of some important liquids. They relate to the soda 
flame, or the line D in the solar spectrum. 


Tempera- | Bisulphide of Alcohol 
| ture. Carbon. Water Ether. Absolute. 
0° 1:6449 1:8330 9 E 

10° 1:6346 1:3327 1:3592 1:3658 
20° | 1-6261 1:3320 1:3545 1:3615 
30° 1:8152 1:3309 1:3495 1:3578 
40° 1:6103 1:3297 ; 1:3536 
50° s 1:3380 1:3491 
60 1:3259 1:3437 


Refractive Indices of Bisulphide of Carbon for the several 
Fixed Lines. 


Temperature. B D 


1°6207 1:6333 176165 
1:6004 1:6120 1°6248 


me c a — Ma c 


070203 | 0:0213 0:0217 


le 
86°°5 


Difference .... 


The rapid alteration of refractive power with temperature is a 
serious obstacle to the use of bisulphide of carbon prisms for exact 


1 Proe. Roy. Soe., June 1877. 
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purposes. Not only does the dispersive power vary from day to 
day, but inequalities of temperature in the various parts of the 
liquid at any one moment disturb the optical uniformity, and are 
thus the cause of bad definition. A difference of 1° Cent; alters the 
index about as much as a change in the light from one of the two 
D lines to the other, so that a variation of one degree within the 


prism may be expected to prevent the satisfactory resolution of this 
double line. 

Excellent results have recently been obtained by Liveing with 
prisms containing ue solution of iodide of potassium and 
mercury. This liquid can be brought up to a density as high as 
three times that of water, and gives a powerful dispersion. Some 
difficulty has, however, been experienced in finding a suitable 
cement for the faces. Bisulphide of carbon prisms are usually 
cemented with a mixture of glue and treacle. 


For many purposes the deviation of the light in passing 
through an ordinary prism is objectionable. In such cases 
recourse may be had to direct vision prisms (fig. 12), in 
whichtwo materials, : 
usually flint and 
crown, are so com- 
bined that the re- 
fractions are equal 
and opposite for a selected ray, while the dispersions are 
as unequal as may be. The direct vision prism may be 
contrasted with the achromatic lens (see Licut). In the 
first the object is to obtain dispersion without refraction, 
and in the second to obtain refraction without dispersion. 

Compound prisms, composed of a flint between two 
crowns, are also made, in which the action of the crown 
is not carried so far as to destroy the deviation due to the 
flint. By this construction a larger angle is admissible for 
the more dispersive material, but it is not clear that any 
sufficient advantage is gained. 

The principle of the compound prism is carried to its 
limit by employing media of equal refracting power for the 
part of the spectrum under examination. For this pur- 
pose bisulphide of carbon and flint glass may be chosen. 
With Chance's “dense flint” the refractions are the same, 
and the difference of dispersions is about as great as for 
* double-extra-dense flint" and crown. A dozen glass 
prisms of 90° may be cemented in a row on a strip of glass 
and immersed in a tube of bisulphide of carbon closed at the 
ends by glass plates. To vary the ray, which passes with- 
out deviation, ether may be mixed with the bisulphide.? 

The formation of a pure spectrum, which may be either 
thrown upon a sereen or photographic plate, or received at 
once by the eye armed with a magnifier, has been explained 
under Licut. It sometimes happens that the object is 
not to see the spectrum itself, but to arrange a field of view 
uniformly illuminated with approximately homogeneous 
light. For this purpose the pure spectrum is received 
upon a screen perforated by a narrow slit parallel to the 
fixed lines. The light which passes this second slit (eye- 
slit) is approximately homogeneous. Suppose that it corre- 
sponds to the. red of the spectrum. The eye, placed im- 
mediately behind the eye-slit, receives only red light, and, 
if focused upon the prism, sees a red field of view whose 
brightness is uniform if the light falling in different direc- 
tions upon the original slit be uniform. To secure the 
fulfilment of the last condition we may use the light from 
an overcast sky, or that of the sun reflected from a large 
surface of white paper. If it be desired to work by arti- 
ficial light, an Argand gas flame diffused by an opal globe 
will be found suitable. When the adjustments are correct 
the tint should be perfectly uniform. Any difference of 
colour on the two sides of the field of view is an indication 
that the screen is not in its proper place. | 

The most important application of this arrangement ts 
to the investigation of compound colours, as carried out by 
Maxwell? If light be admitted also through a second slit, 

2 See “Investigations in Optics,” Phil. Mag., January 1880. 


3 “Theory of Compound Colours,” Phil. Trans., 1860. 
XVII. — 1or 


Fig. 12. 
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displaced laterally from the position oceupied by the first, 
a second spectrum overlapping the former will be thrown 
upon the screen, and a second kind of light will be admitted 
to the eye. In this way we may obtain a field of view 
lighted with a mixture of two or more spectrum colours, 
and we may control the relative proportions by varying 
the widths of the slits. For instance, by mixing almost 
any kind of red with any kind of green not inclining to 
blue we may match the brightest yellows, proving what 
so many find it difficult to believe, that yellow is a com- 
pound colour, In Maxwell’s systematic examination of 
the spectrum, mixtures of three colours were used, and the 
proportions were adjusted so as to match the original white 
light incident upon the apparatus. 

A similar arrangement (with one original slit) was em- 
ployed by Helmholtz in his examination of a fundamental 
question raised by Brewster. The latter physicist main- 
tained that there was abundant evidence to show that light 
‘of definite refrangibility was susceptible of further analysis 
by absorption, so that the colour of light (even of given 
brightness) could not be defined in terins of refrangibility 
or wave-length alone. The appearances which misled 
Brewster have since been explained as the effect of contrast 
or of insufficient purity. It is obvious that light, e.g., from 
the red end of the spectrum, may be contaminated with 
light from some other part, say the yellow, in such propor- 
tion that though originally entirely preponderant it may 
fall into the second place under the action of a medium 
very much more transparent to yellow than to red. To 
obtain light of sufficient purity for these experiments 
Helmholtz found it advisable to employ a double prismatic 
analysis. A spectrum is first thrown upon a screen per- 
forated by a slit in the manner already described. The 
light which penetrates the second slit, already nearly pure, 
is caused to pass a second prism by the action of which 
any stray light is thrown aside. Using such doubly puri- 
fied light, Helmholtz found the colour preserved, whatever 
absorbing agents were brought into play. Light of given 
refrangibility may produce a variety of effects, visual, 
thermal, or chemical, but (apart from polarization) it is 
not itself divisible into parts of different kinds. If yellow 
light produces the compound sensation of yellow, we are 
to seek the explanation in the constitution of the retina, 
and not in the divisibility of the light. 


In all accurate work with the prism the use of a collimating lens 
to render the incident light parallel is a matter of necessity. If 
the incident rays diverge from a point at a finite distance, the pencil 
after emergence will be of a highly complicated character. There 
are, however, cases in which a collimator is dispensed with, and thus 
it is a problem of interest to find the foci of a thin pencil origin- 
ally diverging from a point at a moderate distance. Even when 
a collimator is employed, the same problem presents itself whenever 
the focusing is imperfect. For the sake of simplicity the pencil is 
supposed to pass so near the edge of the prism that the length of 
path within the glass may be neglected in comparison with the dis- 
tances of the foci. 

We denote as usual the angles of incidence and emergence by 
$, Y, and the corresponding angles within the glass by $', W. The 
distance AQ from the edge of the prism to original source is denoted 
by œ; the corresponding distances for tho primary and secondary 
foci qy, ga Uy vy, vt». By successive applications of the results already 
proved for a single refraction, we get 

Oa ance 
Vs =U, E L COND 
cos*ó cos*y 
so that 
t  cos$'cosy — (u?-1)tan?$ +p? 
v,  cos*$ cosy!  (u*-1)tan?y +u? 


In order that the primary and secondary foci may coincide we 
must have y — 9; that is to say, the ray must pass with minimum 
deviation. This is sometimes given as a reason why this arrange- 
ment should be adopted in spectroscopes ; but in reality, since the 
slit is parallel to the edge of the prism, a slight elongation in this 
direction of the image of a point is without detriment to the defini- 
tion. Hence a good image will be seen when the telescope is 
adjusted for the primary focus; and it is not clear that any improve- 
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ment would arise from coincidence of the two foci, the question 
being in fact one of aberration. The position of minimum devia- 
tion is, however, nsually adopted for the sake of definiteness, and 
sometimes it is convenient that the fixed lines and the extremities 
of the slit (or the markings produced by dust) should be in focus 
together. 

The deviation is à symmetrical function of ¢ and y, and therefore 
is not altered by an interchange of these angles. "The correspond- 
ing values of v are thus by (1) reciprocals, and their product is 
equal to «2. This principle has been ingeniously applied by 
Schuster! to the adjustment for focus of the telescope and collimator 
of a spectroscope. The telescope is so placed that the deviation 
necessary to bring the object upon the cross wires is greater than 
the minimum, and the prism is adjusted in azimuth until the 
effect is produeed, that position being chosen for which the angle 
of incidence is greater than the angle of emergence, so that v, is 
greater than uw. After focusing the telescope the prism is turned 
into the other position which gives the same deviation, and the 
collimator is focused, the telescope remaining untouched. The 
prism is next brought back to the first position, and the telescope 
is again focused. A few repetitions of this operation, always 
focusing the telescope in the first position of the prism and the 
collimator in the second, will bring both into perfect adjustment 
for parallel rays. 


Lenses.—The usual formula for the focal length of lenses 
(vol. xiv. p. 593), 
pe 1) ( TEE 


ignores the fact that the various parts of a lens bounded 
by spherical surfaces have not the same focus, and is appli- 
cable in strictness only when the aperture is small. It is 
not necessary here to repeat the process by which (1)is 
usually obtained, but before passing on to give the form- 
ule for the aberration of lenses it may be well to exhibit 
the significance of (1) from the point of view of the wavo- 
theory. 

Taking the case of a convex lens of glass, let us suppose 
that ^ parallel p, A 
rays DA, EC, 

GB (fig. 13) fall 
upon the lens 
ACB, and are 
collected by it 
to a focus at F. 
The points D, G 


K 


E, G, equally B 
distant from Fig. 13. 


ACB, lie upon a front of the wave before it impinges upon 
the lens. The focus is a point at which the different parts 
of the wave arrive at the same time, and that such a 
point can exist depends upon the fact that the propagation 
is slower in glass than in air. The ray ECF is retarded 
from having to pass through the thickness (£) of glass by 
the amount (p — 1t. © The ray DAF, which traverses only 
the extreme edge of the lens, is retarded merely on account 
of the crookedness of its path, and the amount of the re- 
tardation is measured by AF — CF. If F is a focus these 
retardations must be equal, or 
AF ~CF=(u-1)t. 

Now if y be the semi-aperture AC of the lens, and f be 
the foeal length CF, 


AF -CP 2 Vig -f=4 ^ 


approximately, 
whence ji y 


In the case of plate-glass u — l= 1 nearly, and then the 
rule (2) may be thus stated: the semi-aperture is a mean 
proportional between the focal length and the thickness. The 
form (2) is in general the more significant, as well as the 
more practically useful, but we may of course express the 
thickness in terms of the curvatures and semi-aperture by 
means of 1 


p(t- : 


l phil, Mag., February 1879. 
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In the preceding statement it has been supposed for 
simplicity that the lens comes to a sharp edge. If this be 
not the case we must take as the thickness of the lens the 
difference of the thicknesses at the centre and at the cir- 
eumference. In this form the statement is applicable to 
concave lenses, and we see that the focal length is positive 
when the lens is thickest at the centre, but negative when 
the lens is thickest at the edge, 

To determine practically the focal length of a convex 
lens we may proceed in several ways. A convenient plan 
is to set up à 
source of light 
Q (fig. 14) and 
a screen q at a 
distanee ex- 
ceeding four 


Fig. 14. 


times the focal length, and to observe the two positions of 
the lens A, A’ at which the souree is in focus upon the 


screen. These positions are symmetrically situated, and 
the distance between them is observed. Thus 
` AQ=}Q7+3AA', Aq-1Q4-3AA". 
NOW " i 1 
XQ AT 
(AQ. Aq. , Q- AA? 
ipm 
From the measured values of Qg and AA’, 7 ean be deduced. 
If A and A’ coincide, the conjugate foei Q and 4 are as 
close as possible to one another, and then f=4Qy. 
The focal length on a concave lens may be found by com- 
bining it with a more powerful convex lens of known focus. 
Aberration of Lenses.—The formula (1) determines the 
point at whieh a ray, originally parallel to the axis and at 
but a short distance from it, crosses the axis after passage 
through the lens. When, however, the ray considered is 
not quite close to the axis, the point thus determined 
varies with the distance y. In the case of a convex lens 
the ray DH (fig. 15), distant HC (—y) from the axis, 


so that 


B 
Fig. 15. 
crosses it after refraction at a point I” which lies nearer 
to the lens than the point F determined by (1), and eorre- 
sponding to an infinitely small value of y. The distance 
F'F is called the longitudinal aberration of the ray, and 
may be denoted by 67. 

The calculation of the longitudinal aberration as dependent upon 
the refractive iudex (4) and the anterior and posterior radii of the 
surfaces (r, s) is straight forward, but is scarcely of sufficient interest 
to be given at length in a work like the present. It is found that 


S o n-lfí el. liy) ... (8), 


-:y-— NN 
r, $, and f being related as usual by (1). 
The first question which suggests itself is whether it is possible 
so to proportion 7 and s that the aberration may vanish. Writing 


for brevity R, S, F respectively for 7}, s71, fl, and taking 


G= ES so that - S= (G/u) - R, we get 
1 -1 Mel Je A 4 
IT 1N- = G{R%(u+2) - RG(2u+1)+4G?} 


(2u+1)G)? . æF? du-1 


(4-19 uF A 


903 


Since x 71, both terms are of the same sign ; aud thus it appears 
that the aberration can never vanish, whatever may be the ratio of 
rios. Under these circumstances all that we can do is to ascertain 
for what form of lens the aberration is a minimum, the focal length 
and aperture being given. For this purpose we must suppose that 
the first term of (4) vanishes, which gives 


2(u - 2X. — 1) 
7 —— 
pl 2p. E 1) O0OOUD0bDOOOUOOn OUO (5). 
The corresponding value of s is 


Lg e+ 2X - 1) 


i--u-924? DOOGDDODODOODOOOOO (6) ; 
so that 
E AA] 
gi mmn e Te Co: 


In the case of plate-glass «= 1-5 nearly, and then from (5), (6), (7) 
r= -os SRO E 


Both surfaces are therefore convex, but the curvature of the anterior 
surface (that directed towards the incident parallel rays) is six times 
the curvature of the posterior surface. By (3) the outstanding 
aberration is 


The use of a plano-convex lens instead of that above determined 
does not entail much inerease of aberration. Putting in (3) sco, 
and therefore by (1) r—&f, we get 


»- 


af = zs — (9). 


This is on the supposition that the curved side faces the parallel 


rays. If the lens be turned round so as to present the plane face 
to the incident light we have r=, —5— $/, and then 
ce 
ôf = - Seca: (10), 


nearly four times as great. 

For a somewhat higher value of u the plano-convex becomes 
the form of minimum aberration. If s=oo in (6), 4-- i — 252—0, 
whence 4 — 1:69. 

If u be very great, we see from (5) and (6) that 7 and s tend to 
become identical with /. 

For the general value of u the minimum aberration corresponding 


to (7) is by (4) 
TA uldu- 1) 
- 0]: — = z TIPP (11). 
V: F - Ka- et) 
The right-hand member of (11) tends to diminish as y increases, 


but it remains considerable for all natural substances, If 4—2, 
y 7 
-óf: "uses 


Oblique Penctls.—Hitherto we have supposed that the 
axis of the pencil coincides with the axis of the lens. If 
the axis of the pencil, though ineident obliquely, pass 
through the centre of the lens, it suffers no deviation, the 
surfaces being parallel at the points of ineidence and emer- 
gence. In this case the primary and secondary foci are 
formed at distances from the centre of the lens whieh can 
only differ from the distance corresponding to a direct 
pencil by quantities of the second order in the obliquity. 
Hence, if the obliquity be moderate, we may use the same 
formule for oblique as for direct pencils. 

The consideration of excentrical pencils leads to caleula- 
tions of great complexity, upon which we do not enter. 

Chromatic Aberration.—The operation of simple lenses 
is much interfered with by the variation of the refractive 
index with the colour of the light. The focal length is 
decidedly less for blue than for red light, and thus in the 
ordinary case of white light it is impossible to obtaina perfect 
image, however completely the spherical aberration may be 
corrected. From the formula for the focal length we see that 

of 1) A a 
pU a 
so that 


or the longitudinal chromatic aberration varies as the focal 
length and as the dispersive power of the material com- 
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posing the lens. The best image will be formed at a posi- 
tion midway between the two foci and the diameter d of 
the circle over which the rays are spread bears the same 
ratio to the semi-aperture of the lens (y) that ôf bears to 
J. Hence 


Tm 
m 


The diameter of the circle of chromatic aberration is thus 
proportional to the aperture and independent of the focal 
length ; and, since the linear dimensions of the image are 
proportional to the focal length, the confusion due to 
chromatic aberration may be considered to be inversely as 
the focal length. Before the invention of the achromatic 
object-glass this source of imperfect definition was by far 
the most important, and, in order to mitigate its influence, 
telescopes were made of gigantic length. Even at the 
present day the images of large so-called achromatic glasses 
are sensibly impaired by secondary chromatic aberration, 
the effect of which is also directly as the aperture and 
inversely as the focal length. 

Achromatic Object-glasses.—It has been shown in vol. xiv. 
p. 595 that the condition of achromatism for two thin 
lenses placed close together is 

ôu 1 ye 
MEX CENT (ng rec epus (1), 

in which f, f’ are the focal lengths of the two lenses, 
and óp/(u — 1), 6j//(p — 1) the dispersive powers of the two 
kinds of glass. In practice crown and flint glass are used, 
the dispersive power of the flint being greater than that 
of the crown. Thus /" is negative and numerically greater 
than f, so that the combination consists of a convex lens 
of crown and a concave lens of flint, the converging power 
of the crown overpowering the diverging power of the flint. 
When the focal length F of the combination is given, the 
focal lengths of the individual lenses are determined by 
(1) in conjunction with 


The matter, however, is not quite so simple as the above 
account of it might lead us to suppose. In consequence of 
what is called the irrationality of spectra, the ratio of dis- 
persive powers of two media is dependent upon the parts 
of the spectrum which we take into consideration. What- 
ever two rays of the spectrum we like to select, we can 
secure that the compound lens shall have the same focal 
length for these rays, but we shall then find that for other 
rays the focal length is slightly different. In the case of 
a single lens the focal length continually diminishes as we 
pass up the spectrum from red to violet. By the use of 
two lenses the spectrum, formed as it were along the axis, 
is doubled upon itself. The focal length is least for a 
certain ray, which may be selected at pleasure. Thus in 
the ordinary achromatic lens, intended for use with the 
eye, the focal length is à minimum for the green, and 
increases as we pass away from the green, whether towards 
red or towards blue. Stokes has shown that the secondary 
colour gives a sharp test of the success of the achromatizing 
process. 

** The secondary tints in an objective are readily shown by direct- 
ing the telescope to a vertical line separating light from dark, such 
as the edge of a chimney seen in the shade against the sky, and 
covering half the object-glass with a screen having a vertical edge. 
So delicate is this test that, on testing different telescopes by well- 
known opticians, a difference in the mode of achromatism may be 
detected. The best results are said to be obtained when the secondary 
green is intermediate between green and yellow. This corresponds 


to making the focal length a minimum for the brightest part of the 
spectrum. 

‘To enable me to form a judgment as to the sharpness of the 
test furnished by the tint of the secondary green, as compared with 
the performance of an object-glass, I tried the following experiment. 
A set of parallel lines of increasing fineness was ruled with ink on 
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a sheet of white paper, and a broader black object was laid upon 
itas well, parallel to the lines. ‘The paper was placed, with the 
black lines vertical, at a considerable distance on a lawn, and was 
viewed through two opposed prisms, one of crown glass and tho 
other of flint, of such angles as nearly to achromatize each other in 
the positions of minimum deviation, and then through a small 
telescope The achromatism is now effected, and varied in char- 
acter, by moving one of the prisms slightly in azimuth, and after 
each alteration the telescope was focused afresh to get the sharpest 
vision that could be had. I found that the azimuth of the prism 
was fixed within decidedly narrower limits by the condition that 
the secondary green should be of such or such a tint, even though 
no attempt was made to determine the tint otherwise than by 
memory, than by the condition that the vision of the fine lines 
should be as sharp as possible. Now a small element of a double 
object-glass may be regarded, so far as ehromatic compensation is 
concerned, as a pair of opposed prisms ; and therefore we may infer 
that the tint of the secondary green ought to be at the very least 
as sharp a test of the goodness of the chromatic compensation as 
the actual performance of the telescope." ! 


In the case of photographic lenses the conditions of the 
problem are materially different. It is usually considered 
to be important to secure “coincidence of the visual and 
chemical foci," so that the sensitive plate may occupy the 
exact position previously found by the eye for the ground 
glass screen. For this purpose the ray of minimum focus 
must be chosen further up in the spectrum. If, however, 
the object be to obtain the sharpest possible photographs, 
coincidence of visual and chemical foci must be sacrificed, 
the proper position for the sensitive plate being found by 
trial. The middle of the chemically-acting part of the 
spectrum, which wil vary somewhat according to the 
photographie process employed, should then be chosen for 
minimum focus. 

When the focal lengths of the component lenses have 
been chosen, it still remains to decide upon the curvatures 
of the individual faces. Between the four curvatures we 
have at present only two relations, and thus two more can 
be satisfied. One of these is given by the condition that 
the first term in the expression for the aberration—that 
proportional to the square of the aperture—shall vanish for 
parallel rays. As to the fourth condition, various pro- 
posals have been made. If equal and opposite curvatures 
are given to the second and third surfaces, the glasses may 
be cemented together, by which some saving of light is 
effected. Herschel proposed to make the aberration vanish 
for nearly parallel, as well as for absolutely parallel, rays. 
This leads to a construction nearly agreeing with that 
adopted by Fraunhofer. 

The following results are given by Herschel? for the 
radii of the four surfaces, corresponding to various dispers- 
ive powers, and to mean refractive indices 1:524 (crown) 
and 1:585 (flint). The focal length of the combination is 
taken equal to 10, and, as well as the radii, is measured 
in arbitrary units; so that all the numbers in the table 
(with the exception of the first column) may be changed 
1n any proportion. 


| | | | Focal Focal 
Ratio of | Radius of, Radius of | Radius of, Radius of | 
Dispersive| First Second Third Fourth Dengin of Lengi of 
Powers. | Surface. | Surface. .| Surface. | Surface. Lens’ Tenet 
50 6°7485 4°2827 4°1575 | 14:3697 5:0 
55 67184 3:6332 8:6006 14:5353 45 
60 61009 3:0488 3°0640 | 142937 40 
65 6°7316 2°5208 2°5566 13°5709 3°5 
70 6°8279 2:0422 2-0831 12-3154 8-0 
75 T0916 | 16073 | 16450 | 10:5186 2:5 


The general character of the combination is shown in 
fig. 16. 

The radii of the first and fourth surfaces within prac- 
tical limits are so nearly constant that Herschel lays down 


1 Proc. Roy. Soc., June 1878. 
2 Phil. Trans: 182i 
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the following rule as in all probability sufficiently exact 
for use. A double object-glass will be 
free from aberration, provided the 
radius of the exterior surface of the 
crown lens be 6:720 and of the flint 
14:20, the focal length of the combin 
ation being 10:000, and the radii of 
the interior surface being computed 
from these data, by the formule given 
in all elementary works on optics, so as to make the focal 
lengths of the two glasses in the direct ratio of their dis- 
persive powers. 

Numerous experiments have been made with the view 
of abolishing the secondary spectrum. Theoretically, if 
three different kinds of glasses are combined it will gen- 
erally be possible to make the focal lengths of the com- 
bination equal for any three selected rays of the spectrum. 
Or the ingredients of one of the glasses may be mixed 
in such proportions as to suit the requirements of the 
problem when combined with crown. In this way Stokes 
has succeeded in constructing a small object-glass free 
from secondary colour, but it is doubtful whether the 
practical difficulties could be overcome in the construction 
of a large object-glass, where alone the outstanding chro- 
matic aberration is important. 

The practical optician is not limited to spherical surfaces, 
and the final adjustment of the aberration of large object- 
glasses is controlled by the action of the polishing tool. It 
is understood that some of the best makers apply a local 
correction, according to the methods developed by Foucault 
for mirrors, The light from a natural or artificial star is 
allowed to fall upon the lens. At the focus is placed a 
small screen, which is gradually advanced so as to cut off 
the light. The eye is immediately behind the screen and 
is focused upon the lens. If there are no imperfections 
the illumination falls off very suddenly, the surface of the 
mirror passing from light to dark through a nearly uniform 
grey tint. If, however, from uniform aberration, or from 
local defects, any of the light goes a little astray, the corre- 
sponding parts of the surface will show irregularities of 
illumination during the passage of the screen, and in this 
manner à guide is afforded for the completion of the figuring. 

Tóppler! has developed the idea of Foucault into a 
general method for rendering visible very small optical 
differences. Instead of à mere point of light, it is advis- 
able to use as source an aperture (backed by a bright 
flame) of sensible size, and bounded on one side by a straight 
edge. An image of this source is formed at a considerable 
distance by a lens of large aperture and free from imper- 
fections, and in the plane of the image is arranged a screen 
whose edge is parallel to the straight edge of the image, 
and can be advanced gradually so as to coincide with it. 
Behind this screen comes a small telescope through which 
the observer examines the object placed near the lens. 
When the light is just cut off by the advancing screen, 
the apparatus is in the most sensitive state, and the slightest 
disturbance of the course of the rays is rendered evident. 
To show the delicacy of the arrangement Tóppler intro- 
duced into the cone of light a small trough with parallel 
glass sides containing distilled water. A syphon dipped 
under the surface and discharged distilled water from 
another vessel and it was found almost impossible so to 
control the temperatures that the issuing jet should remain 
invisible. Not only were sound-waves in air, generated 
by electric sparks, rendered visible, but their behaviour 
when reflected from neighbouring obstacles was beautifully 
exhibited. 

An apparatus on this principle may often be employed 


Fig. 16. 


1 Pogg. Ann., exxxi.. 1867. 
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with advantage in physical demonstrations,—for instance, 
for the exhibition of the changes of density in the neigh- 
bourhood of the electrodes of a metallic solution under- 
going electrolysis. The smallest irregularity that could 
be rendered visible would be such as would retard trans- 
mitted light by a moderate fraction of the wave-length.? 

In objectives for photographic use the requirements are 
in many respects different from those most important in 
the case of telescopes. A flat field, a wide angle of view— 
in some cases as much as 90°—freedom from distortion, 
and a great concentration of light are more important than 
a high degree of definition. Asa rule, photographs are 
not subjected to the ordeal of a high magnifying power. 
Usually the picture includes objects at various distances 
from the camera, which cannot all be in focus at once. 
That the objects at one particular distance should be de- 
picted with especial sharpness would often be rather a 
disadvantage than otherwise. A moderate amount of 
* diffusion of focus” is thus desirable, and implies residual 
aberration. In some lenses an adjustment is provided by 
means of which the diffusion of focus may be varied 
according to the circumstances of the case. 

For landscapes and general purposes a so-called single 
lens is usually employed. This, however, for the sake of 
achromatism, is compounded of a flint and a crown cemented 
together; or sometimes three component lenses are used, 
the flint being encased in two crowns, one on each side. 
To get tolerable definition and flatness of field a stop must 
be added, whose proper place is some little distance in 
front of the lens. 

For portraiture, especially before the introduction of the 
modern rapid dry plates, a brilliant image was a necessity. 
This implies a high ratio of aperture to focal length, which 
cannot be attained satisfactorily with any form of single lens. 
To meet the demand, Petzval designed the *' portrait-lens," 
in which two achromatic lenses, placed at a certain distance 
apart, combine to form the image. This construction is so 
successful that the focal length is often no more than three 
times the available aperture. When stops are employed 
to increase the sharpness and depth of focus they are 
placed between the lenses. ` 

Vision through a Single Lens.—A single lens may be used 
to improve the vision of a defective eye, or as a magnifying 
glass. A normal eye is capable of focusing upon objects 
at any distance greater than about 8 inches. The eyes of 
& short-sighted person are optically too powerful, and can- 
not be focused upon an object at a moderate distance. 
The remedy is of course to be found in concave glasses. 
On the other hand, persons beyond middle life usually lose 
the power of seeing near objects distinctly, and require 
convex glasses. 

A not uncommon defect, distinct from mere short or 
weak sight, is that known as astigmatism. In such cases 
the focal length varies in different planes, and at no distance 
is the definition perfect. Many people, whose sight would 
not usually be considered inferior, are affected by astig- 
matism to a certain extent. If a set of parallel black lines 
ruled upon white paper be turned gradually round in its 
own plane, it will often be seen more distinctly and with 
greater contrast of the white and black parts in one azimuth 
than in another. When the focal line on the retina is 
parallel to the length of the bar, the definition (as in the 
case of the spectroscope) is not much prejudiced, but it is 
ge eee) ee a 


2 Even when the optical differences are not small it is well to re- 
member that transparent bodies are only visible in virtue of a variable 
illumination. If the light falls equally in all directions, as it might 
approximately do for an observer on a high monument during a thick 
fog, the edge of (for example) a perfectly transparent prism would be 
absolutely invisible. If a spherical cloud, composed of absolutely 
transparent material, surround symmetrically a source of light, the 
illumination at a distance would not be diminished by its preseuce. 
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otherwise when the bars are turned through a right angle 
so as to be perpendicular to the focal line. 

In extreme cases a remedy may be applied in the form 
of glasses of different curvatures in perpendicular planes, 
so adjusted both in form and position as to compensate the 
corresponding differences in the lens of the eye. 

The use of a lens as a magnifier has been explained under 
Microscore. The simplest view of the matter is that the 
lens, consistently with good focusing, allows of a nearer 
approach, and therefore of a higher visual angle, than would 
otherwise be possible. 

Telescope, «&c.—In a large class of optical instruments 
an image of the original object is first formed, and this 
image is examined through a magnifier. If we use a 
single lens merely for the latter purpose, the field of view 
is very restricted. A great improvement in this respect 
may be effected by the introduction of a jield-lens. The 
ideal position for the field-lens is at the focal plane of 
the object-glass. The image is then entirely uninfluenced, 
and the only effect is to bend round the rays from the 
margin of the field which would otherwise escape, and to 
make them reach the eye-lens, and ultimately the eye. 
If the field-lens and the cye-lens have nearly the same 
focal length an image of the object-glass will be formed 
upon the eye-lens, and through this sinall image will pass 
every ray admitted by the object-glass and field-lens. 

However, to obtain a sufticient augmentation of the 
field of view it is not necessary to give the field-lens the 
exact position above mentioned, and other considerations 
favour a certain displacement. For example, it is not 
desirable that dust and flaws on the field-lens should be 
seen in focus. In Huygens’s eye-piece the field-lens is dis- 
placed from its ideal position towards the object-glass. In 
Ramsden’s eye-piece, on the other hand, the focal plane of 
the object-glass is outside the system. This eye-piece has 
the important advantage that cross wires can be placed so 
as to coincide with the image as formed by the object-glass. 
The component lenses of a Ramsden's eye-piece are some- 
times achromatic. For further particulars, with diagrams, 
on the subject of eye-pieces, see MICROSCOPE. 

In large telescopes the object-glass is often replaced by 
a mirror, which may be of speculum metal, or of glass 
coated chemically with a very thin layer of polished silver. 
The mirror presents the advantage (especially important for 
photographic applications) of absolute achromatism. On 
the other hand, more light is lost in the reflexion than in 
the passage through a good object-glass, and the surface 
of the mirror needs occasional re-polishing or re-coating. 
For fuller information sce TELESCOPE. 

The function of a telescope is to increase the “apparent 
magnitude” of distant objects; it does not increase the 
“apparent brightness.” If we put out of account the loss 
of light by reflexion at glass surfaces (or by imperfect 
reflexion at metallic surfaces) and by absorption, and 
suppose that the magnifying power does not exceed the 
ratio of the aperture of the object-glass to that of the 
pupil, under which condition tlo pupil will be filled with 
light, we may say that the “apparent brightness? is 
absolutely unchanged by the use of a telescope. In this 
statement, however, two reservations must be admitted. 
If the object under examination, like a fixed star, have no 
sensible apparent magnitude, the conception of “apparent 
brightness" is altogether inapplicable, and we are con- 
cerned only with the total quantity of light reaching the 
eye. Again, it is found that the visibility of an object 
seen against a black background depends not only upon 
the *apparent brightness? but also upon the apparent 
magnitude. If two or three crosses of different sizes be 
cut out of the same piece of white paper, and be erected 
against a black background on the further side of a nearly 
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dark room, the smaller ones become invisible in a light 
still sufficient to show the larger. Under these circum- 
stances a suitable telescope may of course bring also the 
smaller objects into view. The explanation is probably to 
be sought in imperfect action of the lens of the eye when 
the pupil is dilated to the ntmost. The author of this 
article has found that in a nearly dark room he becomes 
distinctly short-sighted, a defect of which there is no trace 
whatever in a moderate light.! If this view be correct, 
the brightness of the image on the retina is really less 
in the case of a small than in the case of a large object, 
although the so-ealled apparent brightnesses may be the 
same. However this may be, the utility of a night-glass 
is beyond dispute. 

The general law that (apart from the accidental losses 
mentioned above) the “apparent brightness” depends only 
upon the area of the pupil filled with light, though often 
ill understood, has been established for a long time, as the 
following quotation from Smith’s Optics (Cambridge, 1738), 
p. 113, will show. 

“Since the magnitude of the pupil is subject to be varied by 
various degrees of light, let NO be its semi-diameter when the 
object PL is viewed by the naked eye from the distanee OP ; and 
upon a plane that touches the eye at O, let OK be the semi-diameter 
of the greatest area, visible through all the glasses to another eye 
at P, to be found as PL was ; or, which is the same thing, let OK 
be the semi-diameter of the greatest area inlightened by a peneil of 
rays flowing from P through all the glasses ; and when this area is 
not less than the area of the pupil, the point P will appear just as 
bright through all the glasses as it would do if they were removed ; 
but if the inlightened area be less than the area of the pupil, the 
point P will appear less bright through the glasses than if they 
were removed in the same proportion as the inlightened area is less 
than the pupil And these proportions of apparent brightness 
would be accurate if all the incident rays were transmitted through 
the glasses to the eye, or if only an insensible part of them were 
stopt.” 

[E Power of Optical Instruments.—According to 
the principles of common optics, there is no limit to the 
resolving power of an instrument. If the aberrations of a 
microscope were perfectly compensated it might reveal to 
us worlds within a space of a millionth of an inch. In 
like manner a telescope might resolve double stars of any 
degree of closeness. The magnifying power may be exalted 
at pleasure by increase of focal length and of the power 
of eye-pieces ; and there are at any rate some objects, such 
as the sun, in dealing with which the accompanying loss 
of light would be an advantage rather than the contrary. 
How is it, then, that the power of the microscope is subject 
to an absolute limit, and that if we wish to observe minute 
detail on the over-lighted disk of the snn we must employ 
a telescope of large aperture? The answer requires us to 
go behind the approximate doctrine of rays, on which com- 
mon optics is built, and to take into consideration the finite 
character of the wave-length of light. 

A calculation based upon the principles of the wave- 
theory shows that, no matter how perfect an object-glass 
may be, the image of a star is represented, not by a mathe- 
matical point, but by a disk of finite size surrounded by a 
system of alternately dark and bright rings. Airy found 
that if the angular radius of the central disk (as seen from 
the centre of the object-glass) be 0, 2R the aperture, A the 
wave-length, then 
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showing that the definition, as thus limited by the finite- 
ness of À, increases with the aperture. 

In estimating theoretically the resolving power of a 
telescope on a double star we have to consider the illu- 
mination of the field due to the superposition of the two 
independent images. If the angular interval between the 
components of the double star were equal to 26, the central 


1 Camb. Phil. Proc., vol. iv. 


OPT bes 


disks would be just in contact. Under these conditions 
there can be no doubt that the star would appear to be 
fairly resolved, since the brightness of the external ring 
systems is too small to produce any material confusion, 
unless indeed the components are of very unequal magni- 
tude. "The diminution of star disks with increasing aper- 
ture was observed by W. Herschel; and in 1823 Fraun- 
hofer formulated the law of inverse proportionality. In 
investigations extending over a long series of years, the 
advantage of a large aperture in separating the components 
of close double stars was fully examined by Dawes. 

The resolving power of telescopes was investigated also 
by Foucault, who employed a scale of equal bright and 
dark alternate parts; it was found to be proportional to 
the aperture and independent of the focal length. In tele- 
scopes of the best construction the performance is not 
sensibly prejudiced by outstanding aberration, and the 
limit imposed by the finiteness of the waves of light is 
practically reached. Verdet has compared Foucault's re- 
sults with theory, and has drawn the conclusion that the 
radius of the visible part of the image of a luminous point 
was nearly equal to half the radius of the first dark ring. 

The theory of resolving power is rather simpler when 
the aperture is rectangular instead of cireular, and when 
the subject of examination consists of two or more light 
or dark lines parallel to one of the sides of the aperture. 
Supposing this side to be vertical, we may say that the 
definition, or resolving power, is independent of the vertical 
aperture, and that a double line will be about on the point 
of resolution when its components subtend an angle equal 
to that subtended by the wave-length of light at a distance 
equal to the horizontal aperture. 

The resolving power of a telescope with a circular or 
rectangular aperture is easily investigated experimentally. 
The best object is a grating of fine wires, about fifty to the 
inch, backed by a soda-flame. The object-glass is provided 
with diaphragms pierced with round holes or slits. One of 
these, of width equal, say, to one-tenth of an inch, is inserted 
in front of the object-glass, and the teleseope, carefully 
focused all the while, is drawn gradually back from the 
grating until the lines are no longer seen. From a measure- 
ment of the maximum distance the least angle between con- 
secutive lines consistent with resolution may be deduced, 
and a comparison made with the rule stated above. 

Merely to show the dependence of resolving power on 
aperture it is not necessary to use a telescope at all. It 
is sufficient to look at wire-gauze backed by the sky, or 
by a flame, through a piece of blackened cardboard pierced 
by a needle and held close to the eye. By varying the 
distance the point is easily found at which resolution 
ceases ; and the observation is as sharp as with a telescope. 
The function of the telescope is in fact to allow the use 
of a wider, and therefore more easily measurable, aperture. 
An interesting modification of the experiment may be 
made by using light of various wave-lengths. 

In the case of the microscope the wave-theory shows 
that there must be an absolute limit to resolving power 
independent of the construction of the instrument. No 
optical contrivances can decide whether light comes from 
one point or from another if the distance between them 
do not exceed a small fraction of the wave-length. This 
idea, which appears to have been familiar to Fraunhofer, 
has recently been expanded by Abbe and Helmholtz into 
a systematic theory of the microscopic limit. See Micro- 
SCOPE. 


Similar principles may be applied to investigate the resolving 
power of spectroscopes, whether dispersing or diffracting. Consider 
for simplicity any combination of prisms, anyhow disposed, but 
consisting of one kind of glass. Let « be the final width and x the 
index of a parallel beam passing through, and let the thicknesses 
of glass traversed by the extreme rays on either side be t, and 4. 


807 


It is not difficult to see that, if the index be changed to «+ ôn, the 
rays will be turned through an angle 0 given by 
d= Sule, s ti) . 
" a 

Now, if the two kinds of light correspond to a double line which 
the instrument can just resolve, we have 0=)/a, and thus 

. £a — tí =)/6p, 
a formula of capital importance in the theory of the dispersing 
dp rosae. In a well-constructed instrument, 4, the smaller 
thickness traversed, may be small or negligible, and then we may 
state the law in the following form :—the smallest thickness of 
prisms necessary for the resolution of a double line whose indices 
are u and u + du is found by dividing the wave-length by ôu. 

As an example, let it be required to find the smallest thickness of 
a prism of Chance's **extra dense flint," necessary for resolution 
of the soda-lines. 

By Cauchy’s formula for the relation between u a::1À we have 

p. À DA 3, u= - 2BA 7? Or. 
i aen the results given by Hopkinson for this kind of glass we 
n 
p2-:984 x 10 7 
the unit of length being the centimetre. For the two soda-lines 
A—5:889 x 1077, 8X — 006 x 10 75; 
and thus the thickness ¢ necessary to resolve the lines is 
xv 1024 
~ 9BàX 1:9688À 
the meaning of which is that the soda-lines,will be resolved if, and 
will not be resolved unless, the differenee of thieknesses of glass 
traversed by the two sides of the beam amount to one centimetre. 
In the most favourable arrangement the centimetre is the length 
of the base of the prism. It is to be understood, of course, that the 
magnifying power applied is sufficient to narrow the beam ultimately 
to the diameter of the pupil of the eye; otherwise the full width 
would not be utilized. 

The theory of the resolving power of a diffracting spectroscope, 
or grating, is even simpler. Whatever may be the position of the 
grating, a double line of wave-lengths A and A+ óA will be just 
resolved provided 


1:02 centimetre, 
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A mn 
where n is the total number of lines in the grating, and m is the 
order of the spectrum under examination. 

If a grating giving a spectrum of the first order and a prism of 
extra dense glass have equal power in the region of the soda-lines, 
the former must have about as many thousand lines as the latter 
has centimetres of available thickness. 

The dispersion produced by a grating situated in a given manner 
is readily inferred from the resolving power. If a@ be the width of 
the beam after leaving the grating, the angle 60, corresponding to 
the limit of resolution, is A/a, and thus 

60 mn 


óN a 
Thus the dispersion depends only upon the order of the spectrum, 
the total number of liues, and the width of the emergent beam. 

An obvious inference from the necessary imperfection of optical 
images is the uselessness of attempting anything like an absolute 
destruction of aberration. In an instrument free from aberration 
the waves arrive at the focal point in the same phase. It will 
suffice for practical purposes if the error of phase nowhere exceeds 
1^. This corresponds to an error of }\ in a reflecting and 4\ in 
a (glass) refracting surface, the incidence in both cases being per- 
pendicular. 

If we inquire what is the greatest admissible longitudinal aberra- 
tion in an object-glass according to the above rule, we find 

jf—, 
a being the angular semi-aperture. 

In the ease of a single lens of glass with the most favourable 
curvatures, 6f is about equal to /a?; so that at must not exceed 
Mf. For a lens of 3-feet focus this condition is satisfied if the 
aperture do not exceed 2 inches. : . 

When parallel rays fall directly upon a spherical mirror the 
longitudinal aberration is only about one-eighth as great as for the 
most favonrable-shaped single lens of equal focal length and aper- 
ture. Hence a spherical mirror of 3-feet focus might have an aper- 
ture of 24 inches, and the image would not suffer materially from 


aberration. } ' 

On general optics the treatises most accessible to the English reader are 
Parkinson's Optics (2d ed., 1870) and Glazebrook's Physical Optics (1883) 
Verdet's Lecons d'optique physique is an excellent work. Every student shouid 
read the earlier parts of Newton's Optics, in which are described the funda- 
mental experiments upon the decomposition of white light. 


LOS CRILCHO EACUS IRUAD UH RR essai ion ma ee E 

1 For fuller information on the subject of the preceding paragraphs 
see Lord Rayleigh’s papers entitled *' Investigations in Optics,” Phi. 
Mag., 1879, 1880. 
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ORACLE. It was a universal belief in the ancient 
world that there is a capacity in the human mind to 
divine the will of God (uavrukóv re ù vy, Plato, Phedr., 
242 C). This capacity is not equally developed in all 
men, and, practically, a very few persons, in whom it is 
strong, are distinguished from the mass as pdvrets. These 
are able to understand the methods by which the gods 
reveal their intentions to men. There occur cases where 
the gods speak directly to men, where a divine voice is 
heard issuing its commands or warnings, but these in- 
stances are confined, except in a few remarkable historical 
cases (such as the appearance of Pan to the Athenian 
messenger, / 20 B.c., Herod., vi 105), to the heroic age 
and to epic: oetry. Setting these aside, we find that the 
divine will was revealed to the interpreting medium in 
two ways—by inspiration and by signs. In the former 
case the divine influence overpowers the soul of the 
medium and takes entire possession of it for the time. 
The medium cannot himself bring on a revelation, but is at 
rare intervals affected by the power of the god, his con- 
sciousness ceases, and the god speaks through him words 
which he is himself unable to control or even to under- 
stand. So, for example, the prophetes of Apollo Ptoios 
gave a response in-the Carian language, which no one 
except the questioner could understand (Herod., viii. 135). 
The second method of revelation, by signs, required a 
distinct art of interpretation; certain events, phenomena 
in the heavens or in bird or animal life, the conduct of 
sacrificial animals and the appearance presented by their 
entrails, &c., presaged the will of the god to him who pos- 
sessed the art of interpreting them. The second method 
was called artificial (évrexvos), in opposition to the first, 
which is direct and artless (&rexvos). 

In every case the revelation of the divine will is depend- 
ent on the direct act of the god; he affects the soul of 
the pávrıs when and where he pleases ; he sends, when he 
chooses, the signs from which his intentions can be inferred. 
There was, however, a belief that at certain places the 
god gave revelations more frequently than at others. 
Such places were generally characterized by some marked 
physical feature. At these places there were established 
regular institutions, with a staff of priests and prophets, 
to which the neighbours resorted for counsel; the Latin 
term “oracle” (in Greek pavreta, ypyoripra) is the general 
name. With regard to these institutions we have to 
consider (1) their method of interpretation, in so far as 
this is not most naturally given under the articles treating 
of the particular localities, and (2) their rank and influ- 
ence among the Greeks. 

1. The methods of interpretation varied greatly. Even 
at the same oracle several methods were often practised 
side by side. In the most primitive the spirits of the 
dead appeared and conversed directly with the inquirer. 
This method was rare in Greece; but an undoubtedly good 
example is recorded (Herod., v. 92) in Thesprotia, where 
Periander sent to consult the shade of his wife Melissa ; 
a Biblical instance is the apparition of the shade of Samuel 
to Saul. The visit of Odysseus to the lower world is ob- 
viously à mere poetical version of the consultation of a 
Beeotian oracle of Tiresias, where the hero spoke directly 
to his devotees. In the oracle of Trophonius at Lebadea 
in Beeotia the method of inquiry was certainly modelled 
after the idea of a descent to the infernal world. Beside 
the oracle were the two springs of Memory and Oblivion, 
which, according to the mystic teaching, were the two foun- 
tains of the lower world. The inquirer descended into an 
underground place, and, it is said, saw such sights that 
he never smiled again. This method belonged to a very 
primitive stage of Greek history ; and it is certain that 
Greek religion in general, and many oracles in particular, 


had experienced a long development before the time which 
we know best. Probably this method was originally more 
widely practised than we can actually trace. 

The common method of revelation in hero-oracles, and 
in the oracles of some gods, was through dreams.  Hero- 
oracles were certainly in their earliest form simply oracles 
of the dead; the word sjpes is a generic term for a dead 
man. We can trace occasional survivals of the most primi- 
tive form of the hero-oracle. The person who seeks advice 
goes to sleep over the actual grave, and the dead man 
appears in a dream. A type of the usual method, 
which was called “incubation” or éyxoiuyous, is the oracle 
of Amphiaraus near Oropus, beside the spring where the 
hero had risen from the earth to become a god. The in- 
quirer, after abstaining from wine for three days and from 
all food for twenty-four hours, slept in the temple on the 
skin of a ram which he had sacrificed. The oracles of 
Gea or Ge are closely connected with those of the dead 
and of heroes. The Earth is giver of responses, as being 
the home of the dead, who sleep in her womb, but who can 
be called forth to give counsel to their descendants living 
on earth.  Earth-oracles also belong to a primitive stage 
of Hellenie religion, and had in historical times either 
given place to oracles of more developed Hellenic type or 
occupied a very secondary position. In Olympia it is prob- 
able that the oracle of Gea was the oldest institution, 
and it is universally recognized in ancient and modern 
times that the Delphic oracle originally belonged to the 
same goddess. Probably the cleft in the earth in the 
Delphie adyton was originally conceived as the passage 
of communication between the dead under the earth and 
the living on its surface. A uniform tradition (Paus., x. 
5, 3; Esch., Cho., 1 sq.) recognizes one most important 
fact: in the progress of Greek history, as religious thought 
developed, there was a progressive development in the 
character of the Delphic oracle. Gea was replaced by 
Themis, à more moralized conception of the Earth-goddess, 
as the incarnation of natural order and law; but Apollo, 
the highest creation of Hellenie religion, finally occupies 
Delphi as the prophet and counsellor of his people. The 
oracles of Apollo work through inspiration. In Delphi 
the seer was a woman, Pythia, who was thrown into a state 
of ecstatic frenzy by the influence of a vapour ascending 
from a cleft in the earth within the adyton, and while 
in this state uttered words and cries which contained the 
answer of Apollo. All the methods of interpretation by 
signs were practised at different oracles in Greece ; even 
in Apolline oracles, such as the Delphic, the artificial 
method was employed along with that by inspiration. 

2. The original purpose of the oracles was not to fore- 
tell the future, but to give counsel as to conduct 1n doubtful 
and difficult situations. In cases where human prudence 
and skill seemed to fail, recourse was had to the oracle, 
and the god gave advice to his people. Now it was the 
universal practice that the priests should take the answers, 
usually incoherent and unintelligible, of the seers and re- 
duce them to form, often metrical; practically the oracles 
were worked by the priests, and it is obvious that their 
character depended entirely on the character of the priests 
and of the nation asa whole. The influence of the oracles 
could be good only so long as the priests were not only 
honest and of lofty intentions, but also in a more advanced 
intellectual position than the people. In the early age of 
Greek history, when there was no education except what 
was to be gained by wide intercourse, the priests of such 
an oracle as Delphi occupied a most advantageous position. 
To Delphi as the ys óp4«AXos, the central point of the 
civilized world, came embassies from every Greek city, 
and even from great non-Greek states such as Lydia and 
Phrygia. It was a knot. where every strand in civilized 
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life was united. In accordance with this we find that 
almost all the great lawgivers and sages of the 8th and 
Tth centuries B.C. were in close relation with the Delphic 
oracle. All questions of colonization were referred to 
the oracle, and it is due a good deal to this central 
guiding influence that the overflow of the teeming popu- 
lation of Greece was directed so systematically. It 
is instructive to compare the position of the oracles in 
Greece with those of the kindred races of Asia Minor. In 
the latter country the god is supreme over his people, 
the government is a pure theocracy, and the priests, as 
interpreters of the divine will, are absolute masters of 
the servants of the god. In Greece it is wholly different. 
In both cases the oracles are the creation of the national 
genius, —in Asia Minor Oriental and stationary, in Greece 
living and progressive. In the earliest time we can trace 
the influence of the oracles discouraging the relentless 
blood-feud, distinguishing classes of murder, and allowing 
purification and expiation in suitable cases. They make 
the sanctity of oaths between man and man a special 
duty ; Apollo regards even hesitation to keep a pledge as 
already a sin (Herod., vi. 86; cf. i. 159). They are the 
centre of unions or amphictyonies which bind their mem- 
bers to observe certain duties and show mercy to their 
fellow-members ; and Delphi, as the oracle of an amphic- 
tyony including great part of Greece, had an important 
share in promoting that ideal unity of the whole country 
which, though never realized, yet floated always before the 
Greek mind. The oracles did something towards uniting 
the efforts of Greeks against foreigners, and towards 
spreading Greek influence abroad in a systematic way. 

As education became more general the qualification of 
superior knowledge necessary to the proper working of 
the oracles was more difficult to keep up. At the same 
time the growth of political life in the states intensified 
their mutual enmities, and made it impossible for the 
oracles to maintain an attitude of perfect justice, neutral- 
ity, and superiority. Though the custom continued till a 
late period in Greek history that each state should consult 
the oracle in difficulties, yet complaints of partiality be- 
come frequent. Concurrently with the degradation in this 
respect there grew a demoralization in the whole tone of 
the oracles: they were consulted by all in the most trivial 
matters. It became an object to the priests to facilitate 
the access of votaries who contributed to the wealth of the 
temple. Whereas originally the Delphic oracle spoke 
only once a year, the number of days on which it was 
open to inquirers was gradually increased; and other 
oracles in like manner turned their attention to the wants 
of every applicant. In Dodona a large number of leaden 
tablets have. been discovered containing the questions 
addressed to the god by inquirers; they range in date from 
the end of the 5th century B.c. onwards, and do not give 
any very high idea of the kind of difficulties in which the 
god was asked to advise his worshipper. 

See Carapanos, Dodone, also an important article in Fleckeisen’s 
Jahrbücher for 1883. The most complete work on oracles is Bouchy 
Leclerc's Histoire de la divination dans Vantiquité. (W. M. RA.) 

ORAN (Arabie, Wahrdn), the chief town of the depart- 
ment and military division which form the western part 
of the French colony of Algeria, lies at the head of a bay 
on the Mediterranean, in 35° 44’ N. lat., and almost on 
the meridian of Greenwich, The population of the town 
in 1881 was 58,530; that of the commune, including town 
and suburbs, 59,977. In 1876, when the total for the 
town, besides 3728 in prisons, hospitals, &c. (5030 in 1881), 
was 45,640, 11,047 were French, 4048 Jews, 4782 natives, 
and 24,863 foreigners. The town is cut in two by the 
ravine of Oued Rekhi, now partly covered over by boule- 
vards and buildings. West of the ravine lies the port, and 
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above this the old Spanish town with the ancient citadel 
looking down on it. On the east side the modern castle 
and the modern town (built since the Spanish occupation) 
rise like an amphitheatre, and here, too, are the Moorish 
houses of the Jews’ quarter. Taken altogether, Oran has 
the shape of a triangle, the sea forming the base, and the 
angles at north-west, north-east, and south being respect- 
ively the Fort de la Moune, the modern castle, and Fort St 
André. Ramparts and forts are mainly of Spanish con- 
struction ; to the east they have been rebuilt since the 
French occupation in advance of their old position. Of 
the six gates, three are on the west side, two on the south, 
and one on the east, The modern castle was formerly the 
seat of the beys of Oran ; it is now occupied by the general 
in command of the military division, and also serves as 
barracks, and accommodates most of the military depart- 
ments, The old castle was the residence of the Moham- 
medan rulers previous to the Spanish conquest, and 
continued to be the residence of the governors of the 
town up to the earthquake of 8th and 9th October 1790. 
The portion of the building which still remains is used 
as barracks and a military prison. Immediately behind, 
the Mourdjadjo hill rises to a height of 1900 feet; on 
the way up are passed Fort St Grégoire, the votive chapel 
commemorative of the cholera of 1849, and Fort Santa 
Cruz, crowning at a height of 1312 feet the summit of 
the Aidour. Lastly, Fort de la Moune (so called from the 
monkeys which are said to have haunted the neighbour- 
hood) rises between the sea and the road from Oran to 
Mers al-Kebir. In the Spanish town the streets are steep, 
sometimes even becoming stairs; the “places” are mere 
widenings of the street. In the French town the streets 
are well laid out and fit for carriages, and there are various 
public squares, notably the Place d'Armes ; the houses too, 
in spite of the risk from earthquakes, are built in the 
French style, several stories high. It is only in the Jews’ 
quarter that the houses are of a peculiar type,—one-storied, 
with white-washed or red-washed walls, and enclosing an 
inner court shaded by a vine. Oran is the see of a 
bishopric dependent on the archbishopric of Algiers. The 
cathedral (St Louis) is an ancient mosque which has suc- 
cessively been a Roman Catholic chapel, a synagogue, and 
again a Catholic church according as the town changed 
hands. The last restoration was in 1839. A fine picture 
representing the landing of St Louis at Tunis deserves 
to be mentioned. The grand mosque (in Rue Philippe) 
was erected at the end of last century in commemoration 
of the expulsion of the Spaniards, and with money paid as 
ransom for Christian slaves, The minaret is one of the 
prettiest in Algeria. Other mosques have been utilized 
for military purposes, Permanent quarters have not yet 
been assigned to the prefecture, the courts of justice, and 
other civil offices; the bank alone occupies a building of 
an imposing character. The military hospital contains 
1400 beds. Oran is well supplied with water; and a 
number of beautiful promenades greatly increase its at- 
tractions. The main peculiarity of the streets is the 
mixture of races, each with its own type and costume. 
Arabs, Spaniards, and Turks, successive masters of the 
town, have all left descendants; and with these are 
mingled black-gabardined Jews, Spanish immigrants of 
recent date in Andalusian garb, French soldiers of all 
branches of the service, Moors with nonchalant gait, and 
negroes, who serve as porters and day-labourers for the 
community. The negroes occupy a whole village on the 
outskirts of the town. While industrially of no import- 
ance, Oran is admirably situated for commerce. From 
Cartagena to Oran is the shortest passage between Europe 
and Algeria, and there is regular communication with Mar- 
seilles, Cette, and Port Vendres in France, with Barcelona, 
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Valencia, Cartagena, Malaga, and Gibraltar in Spain, and 
with the various ports on the Barbary coast. <A railroad 
(261 miles) runs to Algiers and is joined at Perregaux by 
the line from Arzeu to Saida and the Kreider, which 
serves the high halfa (esparto) plateaus. There is also 
a railway to Sidi Bel-Abbés. Previous to the French 
occupation there was no port at Oran, vessels anchoring 
at Mers al-Kebir at the north-west entrance of the bay. 
Mers al-Kebir is now reserved for the navy, and a harbour 
of 60 acres has been constructed by means of a pier 3280 
feet long from Fort de la Moune, and two cross piers. A 
geographical society was founded at Oran in 1878. 


If Oran was not already oeeupied in the time of the Romans, its 
foundation must be aseribed to the Andalusian seamen who settled 
there in the beginning of the 10th eentury. Rapidly rising into 
importance, it was taken and retaken, pillaged and rebuilt, by the 
various eonquerors of northern Africa. Almoravides, Almohades, 
and Merinides succeeded each other, and in the space of half a 
century the town changed hands nine times. At length, in the 
latter half of the 15th century, it was subject to the sultans of 
Tlemcen, and reached the height of its prosperity. Active eom- 
meree was maintained with the Venetians, the Pisans, the Genoese, 
the Marseillese, and the Catalans, who imported the produee of their 
looms, glass-wares, tin-wares, and iron, and received 1n return ivory, 
ostrich feathers, gold-dust, tanned hides, grain, and negro slaves 
from the interior of Africa. Admirable woollen cloth and splendid 
arms were locally manufactured. The magnificenee of its mosques 
and other publie buildings, the number of its sehools, and the extent 
of its —G- shed lustre on the eity ; but wealth and luxury 
began to undermine its prosperity, and its rnin was hastened by 
the piraey to which the Moorish refugees from Spain betook them- 
selves. Animated by the patriotie enthusiasm of Cardinal Ximenes, 
the Spaniards determined to put a stop to those expeditions whieh 
were carrying off their eountrymen, destroying their commerce, and 
even ravaging their country. Mers al-Kebir fell into their hands 
on 23d October 1505, and Oran in May 1509. The latter vietory, 
obtained with but trifling loss, was stained by the massaere of a 
third ofthe Mohammedan population. From 6000 to 8000 prisoners, 
60 cannon, engines of war, and a considerable booty from d wealth 
accumulated by piracy fell into the hands of the conquerors. Car- 
dinal Ximenes introduced the Catholie religion, with its churches, 
convents, Inquisition, &e., and also restored aud extended the forti- 
fieations. Oran became the penal settlement of Spain, but neither 
the convicts nor the noblemen in disgrace who were also banished 
thither seem to have been under rigorous surveillance ; fétes, games, 
bull-fights, &c., were held. Meanwhile the Turks had beeome 
masters of Algeria, and expelled the Spaniards from all their pos- 
sessions except Oran. The bey, finally settling at Maseara, watched 
his opportunity ; and at length, in 1708, the weakness of Spain 
and the treason of the count of Vera Cruz obliged the city to eapitu- 
late. The Spaniards recovered possession in 1732, but found the 
maintenanee of the place a burden rather than a benefit, all the 
neighbouring tribes having ceased to have dealings with the Chris- 
tians. The earthquake of 1790 furnished an excuse for withdrawing 
their forces. Coimmeneing by twenty-two separate shocks at brief 
intervals, the oscillations continued from 8th October to 22d 
November. Houses and fortifications were overthrown, and a third 
of the garrison and a great number of the inhabitants perished. 
Famine and sickness had begun to aggravate the situation when 
the bey of Mascara appeared before the town with 30,000 men. 
by prodigies of energy the Spanish commander held out till August 
1791, when, having made terms with the dey of Algiers, he was 
allowed to set sail for Spain with his guns and ammunition. The 
bey Mohammed took possession of Oran in March 1792, and made 
it his residence instead of Maseara. On the fall of Algiers the bey 
placed himself under the protection of the conquerors. The French 
army entered the town 4th January 1831, and took formal pos- 
session on the 17th of August. 


ORANG: See APE, vol. ii. p. 149. 

ORANGE (Citrus Aurantium), the plant that produces 
the familiar fruit of commerce, is closely allied to the citron, 
lemon, and lime, all the cultivated forms of the genus 
Citrus being so. nearly related that their specific demarca- 
tion must be regarded as somewhat doubtful and inde- 
finite. Risso and Poiteau have described eighty kinds of 
orange (including the bergamots), chiefly differing in the 
external shape, size, and flavour of the fruit; but all may 
probably be traced to two well-marked varieties—the Sweet 
or China Orange and the Bitter Orange or Bigarade,— 
though several of these modifications seem to indicate 
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crossing with the lemon or citron, if, indeed, they do not 
rather point to a more remote common origin from a primi- 
tive citrine type. 

The bitter orange, by some made a sub-species (C. vul- 
garis) isa rather small tree, rarely exceeding 30 feet in 
height. The green shoots are furnished with sharp axillary 
spines, and alternate evergreen oblong leaves, pointed at 
the extremity, and with the margins entire or very slightly 
serrated; they are of a bright glossy green tint, the stalks 


Orange (Citrus Aurantiwm), from nature, about one-third natural 
size. @, diagram of fruit, after Laurssen, Med.-Pharm. Botanik, 
1882. 


distinetly winged and, as in the other species, articulated 
with the leaf. "The fragrant white or pale pinkish flowers 
appear in the summer months, and the fruit, usually round 
or spheroidal, does not perfectly ripen until the following 
spring, so that flowers and both green and mature fruit 
are often found on the plant at the same time. The bitter 
aromatie rind of the bigarade is rough, and dotted closely 
over with concave oil-cells ; the pulp is acid and more or 
less bitter in flavour. The sweet orange generally has 
the shoots destitute of spines, the petioles less distinctly 
winged, and the leaves more ovate in shape, but chiefly 
differs in the fruit, the pulp of which is agreeably acidu- 
lous and sweet, the rind comparatively smooth, and the 
oil-cells convex. The ordinary round shape of the sweet 
orange fruit is varied greatly in certain varieties, in some 
being greatly elongated, in others much flattened ; while 
several kinds have a conical protuberance at the apex, 
others are deeply ribbed or furrowed, and a few are dis- 
tinctly “horned” or lobed, by the partial separation of the 
carpels. The two sub-species of orange are said by some 
authorities to reproduce themselves infallibly by seed ; and, 
where hybridizing is prevented, the seedlings of the sweet 
and bitter orange appear to retain respectively the moro 
distinctive features of the parent plant ; but where grow- 
ing wild for successive generations they show a tendency 
to degenerate, the progeny of the sweet orange being apt 
to assume the broadly-winged petioles and spiny shoots of 
the bigarade. 

Though now cultivated widely in most of the warmer 
parts of the world, and apparently in many completely 
naturalized, the diffusion of the orange has taken place in 
comparatively recent historical periods. "To ancient Medi- 
terranean agriculture it was unknown; and, though the 
later Greeks and Romans were familiar with the citron 
as an exotic fruit, their “Median Apple" appears to have 
been the only form of the citrine genus with which they 
were acquainted. The careful researches of Gallesio have 
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proved that India was the country from which the orange 
spread to western Asia and eventually to Europe. Oranges 
are at present found wild in the jungles along the lower 
mountain slopes of Sylhet, Kumaon, Sikkim, and other 
parts of northern India, and, according to Royle, even 
in the Nilgiri Hills ; the plants are generally thorny, and 
present the other characters of the bitter variety, but 
occasionally wild oranges occur with sweet fruit; it is, 
however, doubtful whether either sub-species is really in- 
digenous to Hindustan, and De Candolle is probably cor- 
rect in regarding the Durmese peninsula and southern 
China as the original home of the orange. Cultivated 
from a remote period in Hindustan, it was carried to south- 
western Asia by the Arabs, probably before the 9th cen- 
tury, towards the close of which the bitter orange seems 
to have been well known to that people ; though, according 
to Mas'üdi, it was not cultivated in Arabia itself until the 
beginning of the 10th century, when it was first planted 
in "Omán, and afterwards carried to Mesopotamia and 
Syria. It spread ultimately, through the agency of the 
same race, to Africa and Spain, and perhaps to Sicily, 
following everywhere the tide of Mohammedan conquest 
and civilization. In the 12th century the bigarade was 
abundantly cultivated in all the Levant countries, and the 
returning soldiers of the Cross brought it from Palestine 
to Italy and Provence. An orange tree of this variety 
is said to have been planted by St Dominic in the year 
1200, though the identity of the one still standing in the 
garden of the monastery of St Sabina at Rome, and now 
attributed to the energetic friar, may be somewhat doubt- 
ful. No allusion to the sweet orange occurs in contem- 
porary literature at this early date, and its introduction 
to Europe took place at a considerably later period, though 
the exact time is unknown. It was commonly cultivated 
in Italy early in the 16th century, and seems to have been 
known there previously to the expedition of Da Gama 
(1497), as a Florentine narrator of that voyage appears to 
have been familiar with the fruit. The importation of this 
tree into Europe, though often attributed to the Portu- 
guese, is with more probability referred to the enterprise 
of the Genoese merchants of the 15th century, who must 
have found it growing abundantly then in the Levant. 
The prevailing European name of the orange is sufficient 
evidence of its origin and of the line taken in its migration 
westward. The Sanskrit designation nagrungo, becoming 
narungee in Hindustani, and corrupted by the Arabs into 
náranj (Spanish naranja), passed by easy transitions into 
the Italian arancia (Latinized aurantium), the Romance 
arangi, and the later Provençal orange. The true Chinese 
variety, however, was undoubtedly brought by the Portu- 
guese navigators direct from the East both to their own 
country and to the Azores, where now luxuriant groves of 
the golden-fruited tree give a modern realization to the 
old myth of the gardens of the Hesperides.) Throughout 
China and in Japan the orange has been grown from very 
ancient times, and it was found diffused widely when the 
Indian Archipelago was first visited by Europeans. In 
more recent days its cultivation has extended over most 
of the warmer regions of the globe, the tree growing freely 
and producing fruit abundantly wherever heat is sufficient 
and enough moisture can be supplied to the roots; where 
night-frosts occur in winter or spring the culture becomes 
more difficult and the crop precarious. 

The orange flourishes in any moderately fertile soil, if 
it is well drained and sufficiently moist ; but a rather stiff 
loam or calcareous marl, intermingled with some vegetable 
humus, is most favourable to its growth. Grafting or 
budding on stocks raised from the seed of some vigorous 


! The modern Arabie name, Bortnkán (that is, Portuguese), shows 
that the China apple reached the Levant from the West. 
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variety is the plan usually adopted by the cultivator. The 
seeds, carefully selected, are sown in well-prepared ground, 
and the seedlings removed to a nursery-bed in the fourth 
or fifth year, and, sometimes after a second transplantation, 
grafted in the seventh or eighth year with the desired 
variety. When the grafts have acquired sufficient vigour, 
the trees are placed in rows in the permanent orangery. 
Propagation by layers is occasionally adopted ; cuttings 
do not readily root, and multiplication directly by seed is 
always doubtful in result, though recommended by some 
authorities. The distance left between the trees in the 
permanent plantation or grove varies according to the size 
of the plants and subsequent culture adopted. In France, 
when the trunks are from 5 to 63 feet in height, a space 
of from 16 to 26 feet is left between; but the dwarfer 
trees admit of much closer planting. In the West Indies 
and Azores an interval of 24 or even of 30 feet is often 
allowed. The ground is kept well stirred between the 
trunks, and the roots manured with well-rotted dung, 
guano, or other highly nitrogenous matter; shallow pits 
are sometimes formed above the roots for the reception 
of liquid or other manures; in dry climates water must 
be abundantly and frequently supplied. The trees require 
regular and careful pruning, the heads being trained as 
nearly as possible to a spherical form. Between the rows 
melons, pumpkins, and other annual vegetables are fre- 
quently raised. In garden culture the orange is often 
trained as an espalier, and with careful attention yields 
fruit in great profusion when thus grown. Jn favourable 
seasons the oranges are produced in great abundance, 
from 400 to 1000 being commonly borne on a single 
plant in full bearing, while on large trees the latter 
number is often vastly exceeded. The trees will con- 
tinue to bear abundantly from fifty to eighty years, or 
even more; and some old orange trees, whose age must be 
reckoned by centuries, still produce their golden crop; 
these very ancient trees are, however, generally of the bitter 
variety. Oranges intended for export to colder climates 
are gathered long before the deep tint that indicates ma- 
turity is attained, the fruit ripening rapidly after picking ; 
but the delicious taste of the mature China orange is never 
thus acquired, and those who have not eaten the fruit ina 
perfectly ripe state have little idea of its flavour when in 
that condition. Carefully gathered, the oranges are packed 
in boxes, each orange being wrapped in paper, or with dry 
maize husks or leaves placed between them. The immense 
quantities of this valuable fruit imported into Britain are 
derived from various sources, but those kinds in most 
esteem are the produce of the Azores, whence, in 1878, 
410,101 boxes, each holding 400 * St Michael's" oranges, 
are said to have been sent to Great Britain alone. Large 
numbers are also exported to England from Sicily, Portugal, 
and Spain, and a considerable amount from other Mediter- 
ranean countries. North America is largely supplied from 
Jamaica and the Bahamas; but the extensive and rapidly 
increasing cultivation of the tree in Florida will probably 
in a few years supersede the foreign importation. In that 
State the bitter orange has grown, from an unknown period, 
in à wild condition, and some of the earlier botanical ex- 
plorers regarded it as an indigenous tree; but it was 
undoubtedly brought by the Spanish colonists to the West 
India Islands, and was probably soon afterwards trans- 
planted to Florida by them or their buecaneering enemies. 
The climate of Florida seems remarkably adapted for orange 
culture, and orangeries are becoming yearly more numerous 
and extensive, —the wild stocks, or those raised from wild 
seed, being generally employed by the grafter. In the 
other Gulf States this branch of agricultural industry is 
pursued to some extent; and in California the orange 
groves are productive and increasing. 
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Orange cultivation has been attempted with success in 
several parts of Australia, especially in New South Wales, 
where the orange groves near Paramatta yield an abundant 
colonial supply. The orangeries of Queensland and South 
Australia are likewise producing well, though, as yet, 
Australian fruit is chiefly consumed at home. In many 
of the Pacific Islands the plant has been long established : 
Tahiti exports oranges largely to San Francisco, and in Fiji 
the culture promises to become of considerable importance. 


Certain varieties of orange deserve mention, from the peculiar 
eharacter of their fruit. The Mandarin orange of China, sometimes 
made a distinet species, C. nobilis, is remarkable for its very flat 
spheroidal fruit, the rind of which readily separates with the slightest 
pressure ; the pulp has a peculiarly luscious flavour when ripe. 
The small Tangerine oranges, valued for their fine fragrance, are 
derived from the Mandarin. ‘‘ Maltese” or ‘‘ Blood” oranges, 
much grown in southern Italy, are distinguished by the deep-red 
tint of the pulp. The Bergamot has been already described (see 
vol. iii. p. 587). Orange plantations in Europe suffer much at times 
from a disease called by the French eAarbon, caused by a fungus 
(Demathium monophyllum), which rapidly spreads over stems, 
leaves, and green fruit. Several inseet enemies attack the plant, 
of which the scale-like Coccus citri is the most injurious in Europe; 
in the Azores C. Hesperidis takes its place. Cold weather in winter 
has sometimes proved destructive in Provence, and many planta- 
tions were destroyed by the hard frosts of 1789 and 1820. 

Besides the widespread use of the fruit as an agreeable and 
wholesome article of diet, that of the sweet orange, abounding in 
eitrie acid, possesses in a high degree the antiscorbutic properties 
that render the lemon and lime so valuable in medicine ; and the 
free consumption of this fruit in the large towns of England during 
the winter months has doubtless a very beneficial effeet on the 
health of the people. "The juice is sometimes employed as a eooling 
drink in fevers, as well as for making a pleasant beverage in hot 
weather ; it is likewise an essential ingredient in ‘‘ orange wine.” 

The bitter orange is chiefly cultivated for the aromatic and tonic 
qualities of the rind, which render it a valuable stomachic. Planted 
long ago in Andalusia by the Moorish conquerors, it is still ex- 
tensively grown in southern Spain,—deriving its common English 
name of ** Seville" orange from the abundant groves that still exist 
around that city, thongh the plant is now largely cultivated else- 
where. The fruit is imported into Great Britain and the United 
States in considerable quantities for the manufacture of the favourite 
confection known as orange marmalade, which is prepared from 
the pulp and rind, usually more or less mingled with the pulp of 
the China orange. In medicine the dried peel is largely employed 
as an aromatic tonic, and often, in tincture and infusion, as a mere 
vehicle to disguise the flavour of more nauseous remedies. The 
essential oil of the rind is collected for the use of the perfumer, 
being obtained either by the pressure of the fresh peel against a 
piece of sponge, or by the process known as éewelle, in which the 
skin of the ripe fruit is scraped against a series of points or ridges 
arranged upon the surface of a peculiarly-shaped dish or broad 
funnel, when the oil flows freely from the broken cells. Another 
fragrant oil, called in France essence de petit grain, is procured by 
the distillation of the leaves, from which also an aromatic water is 
prepared. The flowers of both sweet and bitter orange yield, when 
distilled with water, the “oil of Neroli" of the druggist and per- 
fumer, and likewise the fragrant liquid known as **orange- flower 
water." The candied peel is much in request by cook and con- 
fectioner ; the favourite liqueur sold as ‘‘curacoa” derives its 
aromatie flavour from the rind of the bigarade. The minute imma- 
ture oranges that drop from the trees are manufactured into ‘‘issue- 
peas" ; from those of the sweet orange in a fresh state a sweetmeat 
is sometimes prepared in France. Orange trees occasionally acquire 
a considerable diameter; the trunk of oue near Nice, still standing 
in 1789, was so large that two men could scarcely embrace it; the 
tree was killed by the intense cold of the winter of that year. The 
wood of the orange is of a fine yellow tint, and, being hard and 
close-grained, is valued by the turner and cabinetmaker for the 
manufacture of small articles; it takes a good polish. 

Although the bitter * Poma de Orenge" were brought in small 
quantities from Spain to England as early as the year 1290, no 
attempt appears to have been made to cultivate the tree in Britain 
until about 1595, when some plants were introduced by the Carews 
of Beddington in Surrey, and placed in their garden, where, trained 
against a wall, and sheltered in wiuter, they remained until de- 
stroyed by the great frost of 1739-40. In the last century the 
tree became a favourite object of conservatory growth; in the 
open air, planted against a wall, and covered with mats in winter, 
it has often stood the cold of many seasons in the southern coun- 
ties, in such situations the trees occasionally bearing abundant 
fruit; but in Great Britain the orange can only be regarded as an 
object of ornamental culture. The trees are usually imported from 
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Italy, where, especially near Nervi, sueh plants are raised in great 
numbers for exportation ; they are generally budded on the stocks 
of some free-growing variety, often on the lemon or citron. 

For details of orange varieties, cultivation, &c., see Risso and Poiteau, His- 
toire et culture des Orangers (edited by A. Dn Breuil, Paris, 1872); for early 
history and diffusion, G. Gallesio, Traité du Citrus, Paris, 1811. 


ORANGE, a city of France, the chief town of an arron- 
dissement in the department of Vaucluse, is situated 18 
miles north of Avignon on the railway from Lyons to 
Marseilles at some distance from the left bank of the 
Rhone, in the midst of meadows, orchards, and mulberry 
plantations, watered by a stream called the Meyne, and 
overlooked by the majestic summit of Mount Ventose, 
which lies 22 miles to the east. The district is highly 
fertile, and the city deals largely in silks, woollens, and 
fruits, and also till quite recently in wines and madder. 
The population of the city numbers 6860. Orange is in- 
teresting mainly from its Roman remains, The triumphal 
arch is not only far finer than any other in France, but 
ranks third in size and importance among those still ex- 
tant in Europe. Measuring 72 feet in height, 69 feet 
in width, and 26 feet in depth, it is composed of three 
arches supported by four Corinthian columns. On three 
sides it is well preserved, and displays remarkable variety 
and elegance in its sculptured decorations. To judge from 
a partly decipherable inscription, the arch seems to have 
been erected in the reign of Tiberius. It suffered from 
being used as a fortification in the Middle Ages. Another 
most imposing structure is the theatre, built against the 
hill commanding the town. The facade, which is 118 feet 
high, 340 feet long, and 13 feet thick, is pierced by three 
square gates surmounted by a range of blind arches and a 
double row of far-projecting corbels, Of the seats occu- 
pied by the spectators—to the number, it might be, of 
7000—only the lower ranges remain, By many this theatre 
is regarded as the most beautiful, or at least the most im- 
posing, of the Roman monuments of France. The princes 
of Orange made it an outwork of the castle which they 
erected on the hill, and which was demolished by De Gri- 
gnan after he had taken the town for Louis XIV. Up to 
the beginning of the present century it was filled with 
hovels and stables; these are now quite swept away, and 
the preservation of the building assured. In the neigh- 
bourhood of the theatre traces have been found of a hippo- 
drome capable of containing 20,000 persons; and statues, 
bas-reliefs, and ruins of an aqueduct also serve to show the 
importance of the Roman town. Several of the churches 
at Orange are very old. Notre Dame, the old cathedral, 
originally erected by the prefect of Gaul, was ruined by 
the Barbarians, rebuilt in the 11th century, and damaged 
by the Protestants. A statue of Rambaud II. count of 
Orange and that of Gasparin the celebrated agriculturist 
may also be mentioned. 


Orange (Arausio), capital of the Cavari, became after Cæsar an 
important Roman colony. Its ramparts and fine buildings were 
pons destroyed by the Alemanni and Visigoths, and partly ruined 

y the erections of the Middle Ages. Orange was included in the 
kingdom of Austrasia, fell into the hands of the Saracens, and 
was recovered by Charlemagne, It became an independent count- 
ship in the 11th century; and Count Bertrand de Baux (d. 1181) 
received from Frederick I. the title of prince of Orange. On the 
death of Philibert of Chálons in 1530 the inheritance fell to his 
sister's son, René (Renatus) of Nassau Dillenburg, stadholder of 
the Netherlands, who, dying childless, chose (1544) as his successor 
his cousin William, afterwards William I. Though Francis L., 
king of France, whose predecessors had long claimed to be suze- 
rains of the principality, caused it to be declared part of the domain 
of Provence, Henry II. recognized William’s rights in the treaty of 
Cateau Cambresis, and “prince of Orange” remained the title of 
the stadholders from Maurice to William III. In 1672 Louis XIV. 
seized the principality and handed it over.to the count of Auvergne 
in compensation for his loss of the marquisate of Bergen-op-Zoom 
confiscated by William ; but the claims of the house of Nassau were 
acknowledged by the peace of Ryswick. On William’s death thero 
were two claimants, John William Friso of Nassau- Dietz, desig- 
nated heir by William’s will, and Frederick I. king of Prussia, who 
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held that he was nearer of kin and had been appointed by the will 
of Frederick Henry. Thereupon Louis XIV. declared the princi- 
pality forfeited to the French crown and bestowed it on the prince 
of Conti, who also had pretensions. The parlement of Paris de- 
cided that this prince should have the dominium utile; and its 
finding was confirmed by the treaty of Utrecht, which, however, 
left the title and coat of arms to the king of Prussia, who is still 
styled prince of Orange (Prinz von Oranien) John William Friso, 
however, also took the title, and his descendants, the stadholders 
aud kings of the Netherlands, have all been designated princes of 
Orange- Nassau. 

ORANGE, a city of the United States, in Essex county, 
New Jersey, 16 miles west of New York by two lines of 
railway, and connected by tramway with Newark, 34 miles 
distant. Beautifully situated on rolling ground about 
190 feet above the sea, Orange has become a favourite 
place of residence for New York business men. To the 
west lies Llewelyn Park, an area of 750 acres, studded 
with villas and laid out in common; and the summit 
of Orange Mountain (650 feet) a little farther west, is 
also occupied with villas. Hat-making is largely carried 
on in the city. The population was 9348 in 1870 and 
13,207 in 1880. In 1860 the township of Orange received 
a town charter; and in 1872 the town, diminished by East 
Orange and parts of South and West Orange, was raised 
to the rank of a city. 

ORANGEMEN, an association of Irish Protestants, 
originating and chiefly flourishing in Ulster, but with 
ramifications in other parts of the United Kingdom, and in 
the British colonies. Orangemen derive their name from 
William IIL, but neglect the example of that tolerant 
prince. "They are enrolled in lodges, and it is said that the 
initiated can always recognize each other. Much may be 
learned from their toasts, about which there is no conceal- 
ment. The commonest form is “the glorious, pious, and 
immortal memory of the great and good King William, who 
saved us from popery, slavery, knavery, brass money, and 
wooden shoes,” with grotesque or truculent additions 
according to the orator’s taste. The brass money refers 
to James IT.’s finance, and the wooden shoes to his French 
allies. The final words are often “a fig for the bishop of 
Cork,” in allusion to Dr Peter Browne, who, in 1715, 
wrote cogently against the practice of toasting the dead. 
Orangemen are fond of beating drums and flaunting flags 
with the legend “ no surrender,” in allusion to Londonderry. 

Orangeism is essentially political, and may be useful in 
so far as it reminds Irish Protestants of their origin and 
of their common rights under the British crown. But 
its original objeet was the maintenance of Protestant 
ascendency, and too much of its spirit still survives. By 
repeating irritating watchwords, and publicly keeping 
anniversaries painful to their neighbours, Orangemen 
have done much to inflame sectarian animosity ; if their 
celebrations were private, little could be said against them. 
The first regular lodges were founded in 1795, but the 
system existed earlier. The Brunswick clubs, founded 
to oppose Catholic emancipation, were sprigs from the 
original Orange tree. The orange flowers of the Lilium 
bulbiferum are worn in Ulster on the lst and 12th July, 
the anniversaries of the Boyne and Aughrim. Another 
great day is the 5th of November, when William III. 
landed in Torbay. 

ORANGE RIVER FREE STATE, an independent 
republic adjoining the Cape Colony, South Africa (see 
vol. vi, Plate L), is bounded on the N. by the Vaal river, 
S. by the Orange river, E. by the Caledon river and Drak- 
ensberg mountains, and W. by a line dividing it from 
Kimberley and the diamond fields of Griqualand West. 
The area is 70,000 square miles, and the population in 
1880 was 133,518. Of this total 61,022 were whites 
or of European extraction (mostly Dutch), and 72,496 
coloured or of native races. 
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The country, which has an average elevation of 4500 feet 
above the sea, consists of a series of extensive undulating 
plains, bounded or diversified by detached rocky hills. 
These plains slope from the central watershed northward 
and southward respectively to the Vaal and Orange rivers, 
and are intersected at various intervals by the Wilge, 
Rhenoster, Valsch, Vet, Modder, and Riet rivers, empty- 
ing their waters into the Vaal river, and by the Caledon, 
which joins the Orange river. The southern and eastern 
districts are covered with luxuriant grasses, affording 
excellent pasturage for stock. In the western districts 
the grasses are gradually being supplanted by a dwarf 
bush vegetation. The river-banks are fringed with willow, 
mimosa, and other indigenous trees, and shrubs and trees 
of larger growth are found on the eastern mountain ranges; 
but generally the country is woodless, and to remedy this 
Government offers premiums for the encouragement of 
tree-planting. The geological characteristies are similar 
to those of the inland districts of Cape Colony. The 
south-western portion is an extension of the Karroo or 
lacustrine formation of South Africa, consisting of sand- 
stone and shales intersected by intrusive igneous rocks. 
In this formation occurs the diamond mine of Jagersfontein, 
near the village of Fauresmith, which has been worked 
for several years past. The north-eastern part, again, con- 
sists of sandstones and carbonaceous shales resting con- 
formably on the Karroo formation, and containing horizon- 
tal coal-seams, classed as of the Triassic period. The coal 
outcrops in the Kronstad and Heilbron districts are being 
utilized. In the Drift deposits along some river-beds, such 
as the Sand, Caledon, and Vaal rivers, there are accumu- 
lations of pebbles, consisting of agate, jasper, chalcedony, 
carnelian, white quartz, garnets, and occasionally diamonds, 

The climate is salubrious, and specially remarkable for 
its dryness. Thousands of wild game formerly occupied 
the plains of the state, but their numbers and variety have 
of late greatly diminished, and some have been entirely 
exterminated. The lion, giraffe, elephant, and rhinoceros 
are no longer found. But in a few districts there may 
still be seen considerable herds of antelopes, such as the 
springbok, blesbok, and wildebeeste or gnu. The resources 
of the state are agricultural, pastoral, and mineral. The 
principal occupations of the inhabitants are the breeding 
of cattle, horses, goats, merino sheep, and ostriches. Agri- 
culture is attended to on a larger or smaller scale accord- 
ing to the capabilities of the various farms, and vineyards 
and orchards are planted on many properties. The staple 
articles of export, however, are wool, skins, ostrich feathers, 
and diamonds, all of which are shipped from the seaports 
of the Cape Colony and Natal. 


Bloemfontein, the capital and seat of government, is situated 
about the centre of the state, in 28° 56’ S. lat. and 26° 18’ E. long, 
It is an agreeable town, with a population of about 3000, and has a 
handsome range of public offices, where the volksraad or assembly 
of the people meets, a high court (consisting of a chief-justice and 
two puisne judges), a municipal burgher council, two banks, two 
newspapers, two hotels, clubs, a college, schools, and several churches, 
including the Dutch Reformed church, the Anglican church with 
a resident bishop, and Wesleyan, Lutheran, and Roman Catholic 
churches. The Dutch language is officially used in the volksraad 
and the courts of justice, but English is spoken by the community 
generally. h 

The other towns or villages of the state are— Fauresmith, Eden- 
burg, Philippolis, Jacobsdal, Boshoff, Winburg, Hoopstad, Kron- 
stad, Heilbron, Frankfort, Harrismith, Ladybrand, Ficksburg, 
Bethulie, Bethlehem, Smithfield, Rouxville, and Wepener. — 

At the commencement of this century the country was inha- 
bited by sections of aboriginal tribes— Bushmen, Korannas, and 
Bechuanas; and soon afterwards a number of Griquas from the 
north-west of the Cape Colony came in among them. A chronic 
state of warfare prevailed between these races, In 1824 nomad 
farmers from the Colony, seeking pastures for their flocks, crossed 
the Orange river and settled in the territory. These were fol. 
lowed in 1835-36 by large bodies of Dutch Boer emigrants who 
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left the Colony in order to be beyond British control. They formed 
a rude government for themselves, and in attempting to exereise 
authority came into collision with the Griquas, who elaimed pro- 
tection from the Colony, with which they were allied by treaty. 
The British governor, Sir P. Maitland, intervened in 1845, assisting 
the Griquas with troops, and defeating the Boers at Zwart Koppies ; 
and, to prevent further collisions, a resident was appointed. In 
1848 Governor Sir H. Smith visited the territory, and came to the 
conclusion that peace could not be maintained among the mixed 
elements forming the population without the establishment of a 
regular government. He therefore issued a proclamation, after- 
wards confirmed by the crown, annexing the territory to the 
empire under the name of the Orange River British Sovereignty. 
Thercupon some of the Boers, under their leader Pretorius, took 
up arms and expelled the British magistrates ; but a military force 
was brought against them by Sir H. Smith in person, and, after a 
short but sharp encounter at Boomplaats, the Boers were defeated, 
and the erown's authority re-established and maintained from that 
time until towards the close of 1853. During this period many 
, Europeans and colonists of European descent took up their abode 
in the sovereignty. But disturbances again occurred, arising from 
long-standing disputes between the native tribes ; aud, in order to 
chastise the most powerful of them—the Basutos—for certain acts 
of outrage, Governor Catheart in 1852 moved a large military 
expedition against their chief, Moshesh, and the battle of the 
Berea was fought, after which the chief, on behalf of the tribe, 
gave in his submission. After this expedition the British Govern- 
ment resolved to withdraw from the territory. Sir George Clerk 
was deputed as a special commissioner to carry out the abandon- 
ment of the country ; and, notwithstanding the protests of many 
inhabitants, he formally handed it over to a body of Boer delegates 
in terms of a convention entered into on the 23d February 1854. 
They were released from their allegiance, and permitted to consti- 
tute an independent republican community of their own, under 
the title of the ‘‘Orange River Free State.” Since that time the 
government has been in the hands of a president assisted by an 
executive council, with a volksraad or congress clected by the 
people, exercising all legislative functions. 

In the south-eastern portion of the State, and entirely surrounded 
by it, isa small independent native territory, of which the principal 
village is Thaba-Nehu, where 10,000 of the Daralong tribe reside, 
peaceably ruled by their chief according to their own laws. 

ORANIENBAUM, a town of European Russia, with a 
population of about 4000, lies 100 feet above the sea on 
the south coast of the Gulf of Finland opposite Cronstadt, 
and is well known for its imperial palace and as a summer 
resort for the inhabitants of St Petersburg, from which it 
is 24 miles distant by rail. 

In 1714 Menshikoff, to whom the site was presented by Peter 
the Great, ereeted for himself the country seat of Oranienbaum ; 
confiseated, like the rest of his estates, in 1727, it beeame an imperial 
residence, In 1743 the empress Elizabeth assigued the place to 
Peter Theodoroviteh, who built there a castle, Peterstadt (now de- 
stroyed), for his Holstein soldiers. The rise of the town was fostered 
by the appointment in 1764 of an official for the reception and enter- 
taimnent of foreign immigrants entering Russia via Cronstadt. 


ORATORIANS. See NERI. 

ORATORIO. See Music. 

ORCAGNA (e. 1316-c. 13761), whose full name was 
ANDREA DI Croxz, called ArcaGNnvoto,? was the son of a 
very able Florentine goldsmith, Maestro Cione, said to 
have been one of the principal artists who worked on the 
magnificent silver frontal of the high altar of San Gio- 
vanni, the Florentine Baptistery. The result of Orcagna’s 
early training in the use of the precious metals may be 
traced in the extreme delicacy and refined detail of his 
principal works in sculpture. He had at least three 
brothers who all practised some branch of the fine arts: 
Lionardo or Nardo, the eldest, a painter; Matteo, a sculptor 
and mosaicist ; and Jacopo, also a painter. They were fre- 
quently associated with Orcagna in his varied labours. 

From the time of Giotto to the end of the 14th century 
- ! The dates of Orcagna’s birth and death are not exaetly known. 
According to Vasari, he died in 1389 at the age of sixty ; but a docu- 
ment dated 1376 provides a guardian for Tessa and Romola, daughters 
of Oreagna’s widow Francesea (see Bonaini, Mem. Ined., pp. 105-6). 
Possibly, therefore, 1376 was the year of his death ; and if Vasari is 
right about his age his birth would have been in 1316. Milanesi, the 
able editor of Vasari, is inclined to think that Oreagna died in 1368, 
when he is known to have been seriously ill. 

* Of this form, sometimes spelt Oreagnuolo, Oreagna is a corruption. 
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Orcagna stands quite pre-eminent even among the many 
excellent artists of that time. In sculpture he was a pupil 
of Andrea Pisano; in painting, though indirectly, he was 
a disciple of Giotto. Few artists have practised with such 
success so many branches of the arts. Orcagna was not 
only a painter and sculptor, but also a worker in mosaic, 
an architect, and a poet. His importance in the history 
of Italian art rests not merely on his numerous and beau- 
tiful produetions, but also on his widespread influence, 
transmitted to his successors through a large and carefully- 
trained school of pupils. In style as a painter Orcagna 
comes midway between Giotto and Fra Angelico: he com- 
bined the dramatic force and realistie vigour of the earlier 
painter with the pure brilliant colour and refined unearthly 
beauty of Fra Angelico. His large fresco paintings are 
works of extreme decorative beauty and splendour, —com- 
posed with careful reference to their architectural sur- 
roundings, arranged for the most part on one plane, with- 
out the strong foreshortening or effects of perspective with 
which the mural paintings of later masters are so often 
marred. 

l. Orcagna as a Painter.—His chief works in fresco 
were at Florence, in the church of S. Maria Novella. He 
first covered the walls of the retro-choir with scenes from 
the life of the Virgin. These, unfortunately, were much 
injured by damp very soon after their completion, and 
towards the end of the following century were replaced by 
other frescos of the same subjects by Ghirlandaio, who, 
according to Vasari, made much use of Orcagna’s motives 
and invention. Orcagna also painted three walls of the 
Strozzi chapel, at the north-east of the same church, with 
a grand series of frescos, which still exist, though in a 
much injzrzd and “restored” state. On the northern end 
wall is the Last Judgment, painted above and round the 
window, the light from which makes it difficult to see the 
picture. In the centre is Christ floating among clouds, 
surrounded by angels; below are kneeling figures of the 
Virgin and St John the Baptist, with the twelve apostles. 
Lower still are patriarchs, prophets, and saints, with the 
resurrection of the blessed and the lost. The finest com- 
position is that on the west wall, unbroken by any win 
dow. It represents paradise, with Christ and the Virgin 
enthroned in majesty among rows of brilliantly-coloured 
cherubim and seraphim tinged with rainbow-like rays of 
light. Below are long lines of the heavenly hierarchy 
mingled with angel musicians ; and lower still a crowd. of 
saints floating on clouds. Many of these figures are of 
exquisite beauty, especially the few that have escaped 
restoration. Faces of the most divine tenderness and 
delieacy occur among the female saints; the two central 
angels below the throne are figures of wonderful grace in 
pose and movement; and the whole picture, lighted by a 
soft luminous atmosphere, seems to glow with an unearthly 
gladness and peace. Opposite to this is the fresco attri- 
buted by Vasari to Orcagna's brother Bernardo, or rather 
Nardo (4e, Lionardo); it was completely repainted in 
1530, so that nothing but the design remains, full of 
horror and weird imagination. To some extent the painter 
has followed Dante's scheme of successive circles. 

These paintings were probably executed soon after 1350, 
and in 1357 Orcagna painted one of his finest panel 
pictures, as a retable for the altar of the same chapel, 
where it still remains. In the centre is Christ in majesty 
between kneeling figures of St Peter and St Thomas 
Aquinas, attended by angel musicians; on each side are 
standing figures of three other saints. It is a work of the 
greatest beauty both in colour and composition; it is 
painted with extreme miniature-like delicacy, and is on 
the whole very well preserved. This retable is signed, 
“An. dni, mecelvii Andreas Cionis de Florentia me pinxit." 
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Another fine altar-piece on panel by Orcagna, dated 1363, 
is preserved in the Cappella de’ Medici near the sacristy 
of Sta Croce; it represents the four doctors of the Latin 
church. According to Vasari, Orcagna also painted soine 
very fine frescos in Sta Croce, similar in subjects to those 
attributed to him in the Campo Santo of Pisa, and full of 
fine portraits. These do not now exist. In the cathedral 
of Florence, on one of the northern piers, there hangs a 
nobly-designed and highly-finished picture on panel by 
Orcagna, representing S. Zanobio enthroned, trampling 
under his feet Cruelty and Pride; at the sides are kneel- 
ing figures of SS. Eugenius and Crescentius,—the whole 
very rich in colour. ‘The retable mentioned by Vasari as 
having been painted for the Florentine ehurch of S. Pietro 
Maggiore is now in the National Gallery of London. Tt is 
a richly decorative composition of the Coronation of the 
Virgin, between rows of saints, together with nine other 
subjects painted in miniature. Other paintings on pancl 
by Orcagna were sent by the Pope to Avignon, but cannot 
now be traced. The frescos also have been destroyed with 
which, according to Vasari, Orcagna decorated the facade 
of S. Apollinare and the Cappella de’ Cresci in the church 
of the Servi in Florence.! 

2. Orcagna as a Sculptor and Architect?—In 1355 Or- 
cagna was appointed architect to the chapel of Or San 
Michele in Florence. This curiously-planned building, 
with a large upper room over the vaulting of the lower 
part, had been begun by Taddeo Gaddi as a thank-offering 
for the cessation of the plague of 1348. It took the place 
of an earlier oratory designed by Arnolfo del Cambio, and 
was the gift of the united trade guilds of Florence. As 
to the building itself, it is impossible to say how much is 
due to Taddeo Gaddi and how much to Orcagua, but the 
great marble tabernacle was wholly by Orcagna. This, in 
its combined splendour of architectural design, sculptured 
reliefs and statuettes, and mosaic enrichments, is one of 
the most important and beautiful works of art which even 
rich Italy possesses. It combines an altar, a shrine, a 
reredos, and a baldacchino. In general form it is perhaps 
the purest and most gracefully designed of all specimens 
of Italian Gothic. It is a tall structure of white marble, 
with vaulted canopy and richly-decorated gables and pin- 
nacles, reaching almost to the vaulted roof of the chapel. 
The detail is extremely delicate, and brilliant gem-like 
colour is given by lavish enrichments of minute patterns 
in glass mosaic, inlaid in the white 1narble of the structure. 
It is put together with the greatest care and precision ; 
Vasari especially notes the fact that the whole was put 
together without any cement, which might have stained 
the purity of the marble, all the parts being closely fitted 
together with bronze dowels. The spirc-like summit of the 
tabernacle is surmounted by a figure of St Michael, and 
at a lower stage on the roof are statuettes of the apostles. 
The altar has a relief of Hope between panels with the 
Marriage of the Virgin and the Annunciation. On the 
right side, looking east, of the base of the tabernacle are 
reliefs of the Birth of the Virgin and her Presentation in 
the Temple; on the left, the Nativity and the Adoration 


of the Magi; and behind, the Presentation of Christ in the 


1 The magnificent but much injnrel frescos of the Last Judgment, 
Hell, and the Triumph of Death in the Pisan Campo Santo, described 
with great minuteness and enthusiasm by Vasari, are attributed by 
him to Oreagna, but internal evidence seems to show that they are 
productions of the Sienese school. Crowe and Cavaleaselle attribute 
them to the two brothers Lorenzetti of Siena, but they have been so 
injured by wet, the settlement of the wall, and repeated retouchings 
that it is difficult to come to any clear decision as to their authorship. 
It appears, however, much more probable that they are the work of 
Bernardo Daddi. 

? Orcagna was admitted as a member of the Sculptors’ Guild in 
1352. His name occurs in the roll as ‘‘ Andreas Cionis vocatus 
Arcaguolns, pictor." 
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Temple, and the Angel warning the Virgin to escape into 
Egypt. Above the last two subjects are large reliefs of 
the Death of the Virgin, surrounded by the apostles, and 
higher still her Assumption ; she stands in a vesica, and is 
borne by angels to heaven. On the base of the Virgin's 
tomb is inscribed “Andreas Cionis pictor Florentinvs 
oratorii archimagister extitit hvjvs mecclix.” Orcagna's 
own portrait 1s given as one of the apostles. In addition 
to these richly-composed subject-reliefs the whole work is 
adorned with many other single figures and heads of pro- 
phets, angels, and the Virtues, all executed with wonderful 
finish and refinement. The shrine, which forms an aum- 
bry in the reredos, contains a miraculous picture of the 
Madonna. A fine bronze screen, with open geometrical 
tracery, encloses the whole. No work of sculpture in 
Italy is more magnificent than this wonderful tabernacle, 
both in general effect and in the delicate beauty of the 
reliefs and statuettes with which it is so lavishly enriched. 
It cost the enormous sum of 96,000 gold florins. Unfor- 
tunately it is very badly placed and insufficiently lighted, 
so that a minute examination of its beauties is a work of 
difficulty. 

No mention is made by Vasari of Orcagna’s residence in 
Orvieto, where he occupied for some time the post of “capo- 
maestro” to the duomo.! He accepted this appomtment 
on 14th June 1358 at the large salary (for that time) of 
300 gold florins a year. His brother Matteo was engaged 
to work under him, receiving 8 florins a month. When 
Orcagna accepted this appointment at Orvieto he had not 
yet finished his work at Or San Michele, and so was obliged 
to make long visits to Florence, which naturally interfered 
with the satisfactory performance of his work for the 
Orvietans. The result was that on the 12th of September 
1360 Orcagna, having been paid for his work up to that 
time, resigned the post of * capo-maestro" of the duomo, 
though he still remained a little longer in Orvieto to finish 
a large mosaic picture on the west front. When this mosaic 
(made of glass tesseræ from Venice) was finished in 1362, 
it was found to be uneven in surface, and not fixed securely 
into its cement bed. An arbitration was therefore held as 
to the price Orcagna was to receive for it, and he was 
awarded 60 gold florins. 

Vasari mentions as other architectural works by Orcagna 
the design for the piers in the nave of the Florentine 
duomo, a zecca or mint, which appears not to have been 
carried out, and the Loggia dei Lanzi in the Piazza della 
Signoria. It is, however, more than doubtful whether 
Orcagna had any hand in this last building, a very grace- 
ful vaulted structure, with three semicircular open arches 
on the side and one at each end, intended to form a shel- 
tered meeting-place for the Priori during elections and 
other public transactions. This loggia was ordered by 
the General Council of Florence in 1356, but was not 
actually begun till the year 1376, after Orcagna's death. 
The architects were Benci di Cione (possibly a brother of 
Orcagna) and Simone di Francesco Talenti, both men of 
considerable reputation in Florence. The sculptured re- 
liefs of the seven Virtues in the spandrels of the arches of 
the loggia, also attributed to Orcagna by Vasari, were later 
still. They were designed by Angelo Gaddi (1383-1386), 
and were carried out by three or four different sculptors. 

Pupils of Orcagna named by Vasari are Bernardo Nello, a Pisan, 
Tommaso di Marco, a Florentine, and, chief of all, Francesco Traini, 
whose grand painting on panel of St Thomas Aquinas enthroned 
with the areh-hereties at his feet still hangs in the church for 
which it was painted, — Sta Caterina at Pisa. Oreagna had, in ad- 
dition to the two daughters mentioned above, a son named Cione, 


who was a painter of but little eminence. Some sonnets attributed 
to Orcagua exist in MS. in the Strozzi and Magliabecchian libraries 


MER oor c — ——— 
1 See Milanesi, Storia dell Arte Toscana, p. 233 (Siena, 1873); Luzi, 
Duomo d'Orvicto ; and Vasari, ed. Milanesi, i. p. 617 (Florence, 1878). 
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in Florence. They have been published by Trucchi (Poesie inedite, 
ii. p. 25, Prato, 1846). They are graceful in language, but rather 
artificial and over-elaborated. 

Authorities.—Vasari, ed. Milanesi, i. p. 593 (Florence, 1878); Giornale degli 
Archivi Toscani, ii. p. 282, &e.; Passerini, Curiosità storico-artistiche ; Gaye, 
Carteggio inedito, i. pp. 500-513, ii. p. 5; Rosini, Storia della pittura, vol. ii.; Bal- 
dinucci, Professori del disegno, vol. i; Rumohr, Ricerche Italiane, ii., and 
Antologia di Firenze, iii.; Crowe and Cavaleaselle, Painting in Italy, i. p. 425 
(London, 1864) ; Perkins, Tuscan Sculptors, p. 77 (London, 1865), (J. H. M.) 


ORCHESTRA. See Music, supra, p. 98. 

ORCHHÁ, or TEHRI, a native state in Bundelkhand, 
Central India, lies between 24° 26’ and 25° 34’ N. lat., and 
between 78° 28’ 30" and 79° 23’ E. long., to the south of the 
British district of Jhansi. The area is about 2000 square 
miles; the population in 1881 was 311,514. A great 
portion of the area is covered with hill jungle and poor 
soil, and is thinly peopled. The present capital, Tehri, 
situated in the south-west corner of the state, is a poor ill- 
built town, the only good house being the palace of the 
raja. Orchhá is the oldest and highest in rank of all the 
Bundelá principalities, and was the only one not held in 
subjection by the peshwá. The chief received the title of 
mahárájá in 1865. 

ORCHIDS. The word Orchis is used in a special 
sense to denote a particular genus of the Orchid family 
(Orchidacex) ; very frequently, also, it is employed in a 
more general way to indicate any member of that large 
and very interesting group. It will be convenient here 
to use the word Orchis as applying to that particular genus 
which gives its name to the order or family, and to employ 
the term ‘“‘orchid” in the less precise sense. 

The flowers of all orchids, though extremely diverse 
within certain limits, and although superficially very dif- 
ferent from those of other monocotyledons, are all formed 
upon one common plan, which is only a modification of 
that observable in such flowers as those of the narcissus 
or snowdrop (Galanthus). The conformation of those 
flowers consists essentially in the presence of a six-parted 
perianth, the three outer segments of which correspond to 
a calyx, the three inner ones to a corolla. These segments 
spring apparently from the top of the ovary,—the real 
explanation, however, being that the end of the flower-stalk 
or *thalamus," as it grows, becomes dilated into a sort of 
cup or tube enclosing and indeed closely adhering to the 
ovary, so that the latter organ appears to be beneath the 
perianth instead of above it as in a lily, an appearance 
which has given origin to the term “inferior ovary.” 
Within the perianth, and springing from its sides, or 
apparently from the top of the ovary, are six stamens 


Fig. 2. 


Fic. 1.—Diagram of the flower of Orchis. s, sl, sl, the three divisions of the 
outer perianth ; pl, pl, the two lateral divisions of the inner perianth ; ps, 
the superior division or the Jabellum, which may become inferior by the 
twisting of the ovary ; e, the fertile stamen, with its two pollen-masses in 
the anther-lobes; c, the one-celled ovary cut transversely, having three 
parietal placentas. p 

Fic. 2.—Flower of an Orchid. s, s, s, the three outer divisions of the perianth ; 
P, P, l, the three inner, 2 being the labellum, here inferior by the twisting 
of the ovary ; e, spur of the labellum ; o, the twistcd ovary ; st, the stigma ; 
a, the anther, containing pollen-masses. 


whose anthers contain pulverulent pollen-grains. These 


stamens encircle a style which is the upward continuation 
of the ovary, and which shows at its free end traces of the 
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three originally separate but now blended carpels of which 
the ovary consists. An orchid flower (disregarding for 


Fig. 3. Fig. 4. 
Fia. 3.—Upper part of an Orchid flower. The outer divisions of the perianth 
are seen, and two of the inner, the third or labellum being removed, The 
two anther lobes are seen with pollen-masses attached to the upper part of 
the stigma by viscid matter, re. 
Fic. 4.—Pollen-massces of an Orchid, with their caudicles and common gland. 
the moment a very small number of exceptions) has an 
inferior ovary like that just described, but with the ovules. 
on the walls of the cavity (not in its axis or centre), a 
six-parted perianth, a stamen or stamens, and a style or 
styles. The main distinguishing features consist in the 
fact that one of the inner pieces of the perianth becomes 
in course of its growth much larger than the rest, and 
usually different in colour, texture, and form. So different. 
is it that it receives a distinct name, that of the “lp” or 
*]abellum." In place of the six stamens we commonly find 
but one (two in Cypripedium), and that one is inseparably 
blended with the style to form the “column,” bringing 
about the condition technically called “ gynandrous.” 
Moreover, the pollen, instead of consisting of separate 
cells or grains, consists of cells aggregated into “ pollen- 
masses,” the number varying in different genera, but very 
generally two, four, or eight, and in many of the genera 
provided at the base with a strap-shaped stalk or “caudicle” 
ending in a flattish gland or “viscid disk” like a boy's. 
sucker. 'The style has very generally at its upper part 
a peculiar pouch-like process called the “rostellum,” in 
which the viscid disk of the pollen-masses is concealed 
till released in the manner presently to be mentioned. It 
would appear, then, that the orchid flower differs from the 
type in the irregularity of the perianth, in the suppression 
of five out of six stamens and of two out of three styles, 
and in the union into one column of the one stamen and the 
one style which remain in the adult flower. In addition 
to these modifications, which are common to nearly all 
orchids, there are others generally but not so universally 
met with; among them is the displacement of the flower 
arising from the twisting of the inferior ovary, in conse- 
quence of which the flower is so completely turned round 
that the “lip,” which originates in that part of the flower, 
conventionally called the posterior or superior part, or that 
nearest to the supporting stem, becomes in course of growth 
turned to the anterior or lower part of the flower nearest 
to the bract, from whose axil it arises. Other common 
modifications arise from the union of certain parts of the 
perianth to each other, and from the inordinate outgrowths. 
from the lip. 
These statements are borne out by evidence derived from 
a variety of sources, such as that afforded by the pro- 
gressive development of the parts of the flower from their: 
earliest to their most complete condition, by the anatomy 
or internal organization of the parts of the flower, by the 
number and distribution of the vascular bundles which run 
through the cellular tissue, by the comparative morphology 
of the floral organs of the different genera of the order, and 
by teratology, or the study of unusual or monstrous forma- 
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tions, which reveals the existence of a complete series of in- 
termediate forms constituting a regular gradation from the 
ordinary irregular gynandrous flower to regular flowers with 
six separate stamens such as we have taken as the type. 

What brings about—what has brought about —this ex- 
traordinary series of changes, by virtue of which a flower 
typically as regular as a snowdrop becomes transmuted into 
the forms often more grotesque and extraordinary than 
can be found in any other group of plants? To the first 
part of the question the reply is that the present form has 
been inherited from generation to generation of orchids ; 
to the second part the answer most in accordance with the 
present state of knowledge is that these modifications are 
associated with the structure and habits of insects and 
their visits to the flowers. Cross fertilization, or the im- 
pregnation of any given flower by pollen from another 
flower of the same species on the same or on another plant, 
has been proved to be of great advantage to the plant by 
securing à more numerous or a more robust offspring, or one 
better able to adapt itself to the varying conditions under 
which it has to hve. This cross fertilization is effected 
by the agency of insects. They are attracted to the flower 
by its colour or its perfume ; they seek, collect, or feed on 
its honey, and while so doing they remove the pollen from 
the anther and convey it to another flower, there to germi- 
nate on the stigma when its tubes travel down the style 
and their contents ultimately come 1n near apposition, per- 
haps in actual confluence, with the “ oosphere " or immature 
egg, which becomes in consequence fertilized, and there- 
after gradually develops into a new plant. To facilitate 
the operations of such insects, by compelling them to move 
in certain lines so as to secure the due removal of the 
pollen and its subsequent deposit on the right.place, the 
form of the flower and the conformation of its several 
parts are modified in ways as varied as they are wonder- 
ful. Other insects visit the flower with more questionable 
result. For them the pollen is an attraction as food, or 
some other part of the flower offers an inducement to them 
for a like object. Such visitors are clearly prejudicial to 
the flower, and so we meet with arrangements which are 
calculated to repel the intruders, or at least to foree them 
to enter the flower in such a way as not to effect mischief. 
It would be quite impossible within the limits of this article 
to go into detail on this subject. All we can dois to give one 
or two illustrations, referring the reader desirous of fuller 
information to Darwin’s Fertilization of Orchids, 

In the common orchids of British meadows, Orchis Morio, 
mascula (Shakespeare's long purples), &c., the general struc- 
ture of the flower is as we have described it. In addition 
there is in this particular genus, as indeed in many others, 
a long tubular spur or horn projecting downwards from the 
back of the lip, whose office it is to secrete and store a 
honeyed juice; the forepart of the lip forms an expanded 
plate, usually larger and more brightly coloured than the 
other parts of the flower, and with hairs or ridges and 
spots of various kinds according to the species. The re- 
maining parts of the perianth are very much smaller, and 
commonly are so arranged as to form a hood overarching 
the “column.” This column stands up from the base of 
the flower, almost at right angles to the lip, and it bears 
at the top an anther, in the two hollow lobes of which are 
concealed the two pollen-masses, each with its caudicle 
terminating below in a roundish gland, concealed at first 
in the pouch-like rostellum at the front of the column. 
Below the anther the surface of the column in front is 
hollowed out into a greenish depression filled with viscid 
fluid,—this is the stigma. The other parts of the flower 
need not detain us. Such being in general terms the 
mechanism of the flower of a common orchis, let us now 
see hcw it acts. A bee, we will assume, attracted by the 
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colour and perfume of the flower, alights on that part of 
it which is the first to attract its attention, —the lip. There, 
guided by the hairs or ridges before-mentioned, it is led 
to the orifice of the spur with its store of honeyed juice. 
The position of this orifice, as we have seen, is at the base 
of the lip and of the column, so that the insect, if of sufti- 
cient size, while bending his head to insert his proboscis 
into the spur, almost of necessity displaces the pollen- 
masses. Liberated from the anthers, these adhere to the 
head or back of the insect by means of the sticky gland at 
the bottom of the caudicle. Having attained his object 
the insect withdraws, taking with him the pollen-masses, 
and visits another flower. And now occurs another device 
or adaptation no less marvellous than those of which men- 
tion has been made. The two anther-cases in an orchis 
are erect aud nearly parallel the one to the other; the 
pollen-masses within them are of course in like case, as 
may be thus represented ||] but immediately the pollen- 
masses are removed movements take place in the caudicle 
so as to effect the bending of this stalk and the placing 
the pollen-mass in a more or less horizontal position, thus 
=, or, as in the case of O. pyramidalis, the two pollen- 
masses originally placed parallel || diverge from the base 
like the letter V. The movements of the pollen-masscs 
may readily be seen with the naked eye by thrusting the 
point of a needle into the base of the anther, when the 
disks adhere to the needle as they would do to the antenna 
of an insect, and may be withdrawn. Sometimes the lip is 
mobile and even sensitive to impressions, as are also certain 
processes of the column. In such cases the contact of an 
insect or other body with those processes is sufficient to 
liberate the pollen often with elastic force, even when the 
anther itself is not touched. In other orchids movements 
take place in different ways and in other directions. The 
object of these movements will be appreciated when it is 
remembered that, if the pollen-masses retained the original 
direction they had in the anther in which they were formed, 
they would, when transported by the insect to another 
flower, merely come in contact with the anther of that 
flower, where of course they would be of no use; but, owing 
to the divergences and flexions above alluded to, the pollen- 
masses come to be so placed that, when transplanted to 
another flower of the same species, they come in contact 
with the stigma and so effect the fertilization of that 
flower. These illustrations are comparatively simple; it 
would have been easy to select others of a more com- 
plicated nature, but all evidently connected with the visits 
of insects and the cross fertilization of the flower. In 
some cases the form of the male flowers is so different 
from that of the female that before 
the different flowers had been found 
on the same spike, and before the facts 
of the case were fully known, they 
were taken to be representatives of 
distinct genera. 

The floral structure is so curious that 
perhaps less attention has been paid 
to the vegetative organs than the pecu- 
liarities of their organization demand. 
We can only allude to some of these f | 
points. The orchids of British fields f J 
are all of terrestrial habit, and their 
roots are mostly tuberous (fig. 5), the 
tubers being partly radical partly bud- 
like in their character. There is often aT | 
a marked alternation in the production $e. amid basan e Mir 
of vegetative and flowering shoots re- restrial Orchid. 
spectively; and, sometimes, from various circumstances, the 
flowering shoots are not produced for several years in suc- 
cession, This fact will account for the profusion with which 
XVII. — 103 
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some orchids, like the common bee orchis for instance, are 
found in some seasons and their scarcity in others. Tropieal 
orchids are mostly epiphytal, —that is, they grow upon trees 
without deriving nourishment from them. They are fre- 
quently provided with “ pseudo-bulbs," large solid swellings 
of the stem, in the tissues of which water and nutritive 
materials are stored. Very generally, too, such plants have 
aerial roots, of thick or thin wire-like form, covered with a 
spongy white investment, the constituent cells of which are 
found under the microseope to contain spiral fibres tightly 
coiled up within them. By these “air-roots” the plants 
are able to absorb watery vapour and perhaps actual water. 

The number of species of orchids is greater than that of any other 
monocotyledonous order—not even excepting grasses—amounting 
to between 4000 and 5000 at least. This large number is partly 
accounted for by the diligent search in all countries that has been 
made for these plants for purposes of cultivation, —they being held 
at present in the greatest esteem by plant-lovers, and prices being 
paid for new or rare varieties which recall the days of the tulipo- 
mania. It must be admitted, however, that orchid-lovers have 
better reasons to support their fancy than had the speculative 
growers and barterers of tulips. 

The economic uses of orchids are not remarkable. When we 
have mentioned vanilla, which consists of the pods of an orchid, 
we have mentioned about the only economic product that now 
comes into market. Salep, still used in the Levant, consists of the 
dried tubers of some terrestrial orchid, and contains a relatively 
large amount of nutritious matter. 

Cypripedium demands notice, inasmuch as it, with one or two 
other genera, constitutes a tribe of the order in which two stamens 
are present, one on each side of the column instead of one only at 
the top. What may be considered the normal number of stamens 
is, as has been said, six, arranged in two rows. In most orchids the 
only stamen developed to maturity is the posterior one of the three 
opposite to the lip (anterior before the twisting of the ovary), the 
other two, as well as all three inner ones, being entirely absent, 
or present only in the form of rudiments. In Cypripedium all 
three of the outer stamens are wanting, but the two lateral ones of 
the inner series are present, the third being undeveloped. This 
arrangement may be understood by reference to the following dia- 
gram, representing the relative position of the stamens in orchids 
generally and in Cypripedium. The letter L indicates the position 
of the labellum ; the large figures indicate the developed stamens ; 
the italic figures show the position of the suppressed stamens, 


i 
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L L 
Arrangement of stamens Arrangement of stamens 
in Orchis. in Cypripedium. 


ORCHIL. See ARCHIL. E nus 

ORCHOMENUS, the name borne by two cities of 
ancient Greece. 

I. A Beeotian city, situated in the angle between the 
Cephissus and its tributary the Melas, on a long narrow 
hill whieh projects south from Mount Acontium. Its 
position is exceedingly strong, being defended on every 
side by precipice or marsh or river, and it was admirably 
suited to be the stronghold of an early kingdom. The 
aeropolis is at the north end of the hill, on a peak which 
is overhung by Acontium, but at a distance sufficient to 
be safe from an enemy with the weapons of early warfare 
posted on the mountain. At the foot of the acropolis 
are the springs of the Melas. Orchomenus was the 
capital of the Minyz, a race famous in the half-legendary 
history of early Boeotia; the sway of the Minyx once 
extended over Boeotia, including even Thebes, but the 
/Eolie Beeotians who made Thebes their stronghold broke 
the power of the Orehomenian kings. The most remark- 
able relic of the early power of Orchomenus is the so-called 
“treasury,” which is said to be the oldest in Greece. It 
was larger than the buildings of similar style at Mycena 
(see Mycexæ), and the admiration which Pausanias cx- 
presses for it is justified by the beautiful ornamentation, 
especially of the roof, which has been brought to light by 
Schliemann’s exeavations. The monument, undoubtedly 
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the tomb of some ancient ruler, or of a dynasty, lies outside 
the city walls. "The worship of the Charites (see GnAcxs) 
was the great cultus of Orchomenus, and the site of the 
temple is now occupied by a chapel, the Koinos ris 
Ilarayías. The Charites were worshipped under the form 
of rude stones, which had fallen from heaven during the 
reign of Eteocles ; and it was not till the time of Pausanias 
that statues of the goddesses were placed in the temple. 
Near this was another temple dedicated to Dionysus, in 
whose festival, the “Ayproiiva, are apparent the traces of 
human sacrifice in early times. "The city was destroyed 
by the Thebans in the 4th century; the men were slain, 
and the women and children sold as slaves. About thirty 
years later, after the battle of Chaeronea (338 B.c.), Philip 
of Macedon restored the city. The name is spelt on the 
dialectic inscriptions and coins 'Epyópevos. It is mentioned 
in the Homerie catalogue. 

II. An Areadian city, situated in a district of the same 
name, north of Mantinea and west of Stymphalus. The 
distriet was mountainous, but embraced two valleys,— 
the northern containing a lake which is drained, like all 
Arcadian lakes, by a hatabothron; the southern lying under 
the city, separated from Mantinea by a mountain ridge 
called Anchisia. The old city occupied a strong and lofty 
situation ; in the time of Strabo it wasa ruin, but Pausanias 
mentions that a new town was built below the old. A 
primitive wooden image of Artemis Cedreatis stood in a 
large cedar tree outside the city. Orchomenus is mentioned 
in the Homeric catalogue with the epithet zoAóu9Aos. It 
sent soldiers to Thermopyle and to Platea. The native 
form of the name was 'Epxóp«vos. 

ORDEAL (Anglo-Saxon orddl, ordæl, judgment) corre- 
sponds to modern German wrthei, but bears the special 
sense of the medieval Latin Det judicium, a miraculous 
decision as to the truth of an aeeusation or claim. The 
word is adopted in the late Latin ordalium, French ordalie. 
The ordeal had existed for many ages before it was thus 
named in Europe. In principle, and often in the very 
forms used, it belongs to ancient culture, thence flourishing 
up to the medizval European and modern Asiatic levels, 
but dying out before modern civilization. Some ordeals, 
which possibly represent early stages of the practice, are 
simply magical, being processes of divination turned to 
legal purpose. Thus in Burmah suits are still determined 
by plaintiff and defendant being each furnished with a 
candle, equal in size and both lighted at once,—he whose 
candle outlasts the other being adjudged, amid the acclama- 
tions of his friends, to have won his cause (Shway Yoe, 
The Burman, vol. ii. p. 254). Even quainter is-a Dyak 
ordeal in Borneo, where the two parties are represented by 
two shell-fish on a plate, which are irritated by pouring on 
some lime-juice, and the one first moving settles the guilt 
or innocence (as has been before arranged) of its owner (St 
John, Forests of the Far East, vol. i. p. 89). The adminis- 
tration of ordeals has been much in the hands of priests, 
and they are more often than not worked on a theological 
basis, the intervention of a deity being invoked and 
assumed to take place even when the process is in its 
nature one of symbolic magic. For instance, an ancient 
divining instrument consisted of a sieve held suspended by 
a thread or by a pair of shears with the points stuck into 
its rim, and considered to move at the mention of the 
name to be discovered, &c. Thus girls consulted the 
“sieve-witch” (koeckwópavris) about lovers (Theocr., Idyll., 
iii. 31). This coseinomancy served in the same way to 
discover a thief, when, with prayer to the gods for direc- 
tion, the names of the suspected persons were called over 
to-it (Potter, Greek Antiquities, vol. i. p. 352). When a 
suspended hatchet was used in the same way to turn to 
the guilty, the process was called axinomancy. The sieve- 
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ordeal remained popular in the Middle Ages (see the de- 
scription and picture in Cornelius Agrippa, De Occ. Phil.); 
it is mentioned in Hudibras (ii. 3) : 
**. , , th’ oracle of sieve and shears 
That turns as certain as the spheres.” 

From this ancient ordeal is evidently derived the modern 
Christian form of the key and Bible, where a Psalter or 
Bible is suspended by a key tied in at Psalm l. 18: “When 
thou sawest a thief, then thou consentedst with him"; 
the bow of the key being balanced on the fingers, and the 
names of those suspected being called over, he or she at 
whose name the book turns or falls is the culprit (see 
Brand, Popular Antiquities, ed. Bohn, vol. iii. p. 351). 

One of the most remarkable groups of divinations pass- 
ing into ordeals are those which appeal to the corpse itself 
for discovery of its murderer. The idea is rooted in that 
primitive state of mind which has not yet realized the full 
effect of death, but regards the body as still able to hear 
and act. Thus the natives of Australia will ask the dead 
man carried on his bier of boughs who bewitched him ; 
if he has died by witchcraft he will make the bier move 
round, and if the sorcerer who killed him be present a 
bough will touch him (Eyre, Australia, vol. ii. p. 344). 
That this is no isolated fancy is shown by its recurrence 
among the negroes of Africa, where, for instance, the corpse 
causes its bearers to dash against some one’s house, which 
aceuses the owner of the murder (J. L. Wilson, Western 
Africa, p. 281; Waitz, vol. ii. p. 193). This somewhat 
resembles the well-known ordeal of the bier in Europe in 
the Middle Ages, which, however, seems founded on a 
different principle, the imagination that a sympathetic 
action of the blood causes it to flow at the touch or neigh- 
bourhood of the murderer. Apparently the liquefaction 
of the blood which in certain cases takes place after death 
may have furnished the ground for this belief. On Teutonic 
ground, this ordeal appears in the Nibelungenlied, where 
the murdered Siegfried is laid on his bier, and Hagen is 
called on to prove his innocence by going to the corpse, 
but at his approach the dead chief's wounds bleed afresh. 
The typical instance in English history is the passage of 
Matthew Paris, that after Henry II/s death at Chinon his 
son Richard came to view the body, “ Quo superveniente, 
confestim erupit sanguis ex naribus regis mortui; ac si 
indignaretur spiritus in adventu ejus, qui ejusdem mortis 
causa esse credebatur, ut videretur sanguis clamare ad 
Deum." In Shakespeare (Rich. TIT., act 1, sc. 2): 


'* O gentlemen, see, see ! dead Henry's wounds 
Open their congeal'd mouths, and bleed afresh 


At Hertford assizes (4 Car. I.) the deposition was taken 
as to certain suspected murderers being required to touch 
the corpse, when the murdered woman thrust out the ring 
finger three times and it dropped blood on the grass (Brand, 
vol. iii. p. 231); and there was a case in the Scottish High 
Court of Justiciary as late as 1668 (T. F. Thiselton Dyer, 
Folklore of Shakespeare, p. 487). Durham peasants, ap- 
parently remembering the old belief, still expect those who 
come to look at a corpse to touch it, in token that they 
bear no ill-will to the departed (W, Henderson, Folklore 
of Northern Counties, p. 51). : 

Certain ordeals are closely related to oaths, so that the 
two shade into one another. Let the curse which is to 
fall on the oath-breaker take effect at once, it then becomes 
à sign condemning the swearer,—in fact, an ordeal. Thus 
the drinking of water on which a curse or magical penalty 
has been laid is a mere oath so long as the time of fulfil- 
ment is unfixed (see OaTH). But it becomes an ordeal 
when, as in Brahmanic India, the accused drinks three 
handfuls of water in which a sacred image has been dipped; 
if he is innocent nothing happens, but if he is guilty sick- 
ness or misfortune will fall on him within one to three 
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weeks (for accounts of these and other Hindu ordeals see 
Ali Ibrahim Khan in Asiatice Researches, vol. i. p. 389, 
and Stenzler’s summary in Z. D. M. Œ., vol. ix.). The 
earliest account of such an ordeal is in Numbers v., which 
describes the mode of administering to a woman charged 
with unfaithfulness the bitter water mixed with the dust 
of the tabernacle floor, with the curse laid on it to cause-her 
belly to swell and her thigh to fall if guilty. Ewald (Antiqui 
tees of Israel, 236) regards the draught as in itself harmless, 
and the operation of this curse on the guilty as due to the 
influence of the mind on the body. But the term “ bitter” 
is applied to the water before it has been cursed, which 
suggests that it already contained some drug, as in the 
poison-water ordeal still in constant use over a great part of 
Africa. Thus the red water of Guinea is a decoction made 
by pounding in a wooden mortar and steeping in water the 
inner bark of one of the mimosas, producing a liquor like 
that of a tan-vat, astringent, narcotic, and when taken in 
sufficient quantity emetic. The accused, with solemn 
ceremony and invocation, drinks freely of it; if it nauseates 
him and he throws it up he is triumphantly acquitted, but 
if he becomes dizzy he is guilty, and the assembly fall on 
him, pelt him with stones, and even drag him over the 
rocks till he is dead. Here the result of the ordeal depends 
partly on the patient’s constitution, but more on the 
sorcerer who can prepare the proper dose to prove either 
guilt or innocence. Among the various drugs used in 
different parts of Africa are the mbundu root, the Calabar 
bean, the tangena nut (Tanghinia veneniflua, a strong 
poison and emetic). The sorcerers who administer this 
ordeal have in their hands a power of inflicting or remitting 
judicial murder, giving them boundless influence (details 
in J. L. Wilson, Western Africa, pp. 225, 398 ; Burton, 
Lake Regions of Central Africa, vol. ii. p. 357 ; Bosman, 
“Guinea,” in Pinkerton’s Voyages, vol. xvi. pp. 398, &c.). 
The poison-ordeal is also known to Brahmanic law, decoc- 
tion of aconite root being one of the poisons given, and the 
accused if not sickening being declared free (Stenzler, /.c.). 
Theoretically connected with the ordeal by cursed drink 
is that by eursed food, which is, however, distinguished 
among this black catalogue by being sometimes an effect- 
ual means of discovering the truth. The ordeal by bread 
and cheese, practised in Alexandria about the 2d century, 
was practically the same as that known to English law 
five to ten centuries later as the corsnzd or “ trial slice” 
of consecrated bread and cheese which was administered 
from the altar, with the curse that if the accused were 
guilty God would send the angel Gabriel to stop his 
throat, that he might not be able to swallow that bread 
and cheese. In fact, if guilty and not a hardened offender 
he was apt to fail, dry-mouthed and choking through 
terror, to get it down. The remembrance of this ancient 
ordeal still lingers in the popular phrase, “May this bit 
choke me if I lie!” In India the corresponding trial by 
rice is prescribed in the old laws to be done by suspected 
persons chewing the consecrated grains of rice and spitting 
them out, moist and untinged with blood, on a banyan 
leaf ; this or the mere chewing and swallowing of a mouth- 
ful of rice-grains is often used even by the English as a 
means of detecting a thief. A classical mention of the 
ordeals by carrying hot iron in the hands and by passing 
through the fire is made more interesting by the guards 
who offer to prove their innocence in this way offering 
further to take oath by the gods, which shows the intimate 
connexion between oaths and ordeals (Soph., Ant., 264, 
see also Æschyl., fr. 284). 
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'The passing through the fire is deseribed in the Hindu 
codes of Yájnavalkya and others, and is an incident in 
Hindu poetry, where in the Rémdyana the virtuous Sitá 
thus proves her innocence to her jealous husband Rama 
(Stenzler, p. 669; Pictet, Origines Indo-Européennes, part 
ii. p. 457). It was not less known to European law and 
chronicle, as where Richardis, wife of Charles the Fat, 
proves her innocence by going into a fire clothed in a waxed 
shift, and is unhurt by the fire (Grimm, Deutsche Rechts- 
alterthiimer, p. 912). Yet more minutely preseribed in 
the Hindu ordeal-books is the rite of carrying the glowing 
hot iron seven steps, into the seven or nine circles traced 
on the ground, the examination of the hands to see if they 
show traces of burning, and the binding them up in leaves. 
The close historical connexion of the Hindu ordeal laws 
with the old European is shown by the correspondence of 
minute details, as where in a Scandinavian law it is pre- 
scribed that the red-hot iron shall be carried nine steps 
(Grimm, op. cit.,p.918). In Anglo-Saxon laws the iron to be 
carried was at first only one pound weight, but Athelstan’s 
law (in Ancient Laws and Institutes of England, iv. 6) enacts 
that it be increased to weigh three pounds. Another form 
well known in old Germany and England was the walking 
barefoot over glowing ploughshares, generally nine. The 
law-codes of the early Middle Ages show this as an ordinary 
criminal procedure (see the two works last referred to), but 
it is perhaps best remembered in two non-historical legends. 
The German queen Kunigunde, “ hxc dicens stupentibus et 
flentibus universis qui aderant, vomeres candentes nudo 
vestigio calcavit et sine adustionis molestia transiit" ( Vita 
Henrici, ap. Canisium, vi. 387). Queen Emma, mother of 
Edward the Confessor, accused of familiarity with Alwyn 
bishop of Winchester, triumphantly purges herself and 
him by the help of St Swithin,—each of the two thus 
acquitted giving nine manors to the church of Winchester, 
in memory of the nine ploughshares, and the king being 
corrected with stripes (John Bromton; see Freeman's 
Norm. Cong., vol. ii. App.) To dip the hand in boiling 
water or oil or melted lead and take out a stone or ring 
is another ordeal of this class. The traveller may find 
some of these fiery trials still in use, or at least in recent 
memory, in barbaric regions of Africa or further Asia, —the 
negro plunging his arm into the caldron of boiling oil, the 
Burman doing feats with melted lead, while the Bedouin 
will settle a conflict of evidence by the opposing witnesses 
licking a glowing hot-iron spoon (Burckhardt, Arabien, 
pp. 98, 233). This latter feat may be done with safety by 
any one, provided the iron be clean and thoroughly white 
hot, while if only red-hot it would touch and burn the 
tongue. Probably the administerers of the ordeal are 
aware of this, and of the possibility of dipping the hand 
in melted metal ; and there are stories of arts of protecting 
the skin (see the recipe in Albertus Magnus, De Mirabil- 
ibus), though it is not known what can be really done 
beyond making it horny like a smith’s, which would serve 
as a defence in stepping on hot coals, but not in serious 
trials like that of carrying a heavy red-hot iron. The fire- 
ordeals are still performed by mountebanks, who very 
likely keep up the same means of trickery which were in 
official use when the accused was to be acquitted. The 
actual practice of the fire ordeal contrasts shamefully with 
its theory, that the fire rather than harm the innocent re- 
strained its natural action. Thus it stands in the Hindu 
code of Manu (viii. 115): “He whom the flame does not 
burn, whom the water does not cast up, or whom no harm 
soon befals, is to be taken as truthful in his oath." The 
water-ordeal here referred to is that well known in Europe, 
where the aceused is thrown bound into the water, which 
receives him if innocent, but rejects him if guilty. The 
manner of carrying out this test is well explained in the 
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directions given by Archbishop Hincmar in the 9th cen- 
tury: he who is let down into the water for trial is to be 
fastened by a rope, that he may not be in danger if the 
water receives him as innocent, but may be pulled out. 
In the later Middle Ages this ordeal by ‘‘swimming” or 
* fleeting " became the most approved means of trying a 
suspected witch : she was stripped naked and cross bound, 
the right thumb to the left toe, and the left thumb to the 
right toe. In this state she was cast into a pond or river, 
in which it was thought impossible for her to sink. (Brand, 
vol iii. p. 21.) The cases of “ducking” witches which 
have occurred in England within the last few years are 
remains of the ancient ordeal. 

If there is one thing that may be predicated of man in 
a state of nature it is that two disputants tend to fight 
out their quarrel. When in the warfare of Greeks and 
Trojans, of Jews and Philistines, of Vandals and Alamans, 
heroes comme out from the two sides and their combat is 
taken to mark the powers of the opposing war-gods and 
decide the victory, then the principle of the ordeal by 
battle has been practically called in. Among striking 
instanees of the Teutonic eustom which influenced the 
whole of medieval Europe may be cited the custom of 
the Franks that the princes, if they could not quell the 
strife, had to fight it out between themselves, and Wippo’s 
account of the quarrel between the Christian Saxons 
and the Pagan Slavs as to which broke the peace, when 
both sides demanded of the emperor that it should be 
settled by duel, which was done by choosing a champion 
on each side, and the Christian fell. The Scandinavian 
term “holmgang” refers to the habit of fighting duels on 
an island. A passage from old German law shows the 
single combat aecepted as a regular legal procedure : “ If 
there be dispute concerning fields, vineyards, or money, 
that they avoid perjury let two be chosen to fight, and 
decide the cause by duel” (Grimm, echtsalterth., p. 928). 
In England, after the Conquest, trial by combat superseded 
other legal ordeals, which were abolished in the time of 
Henry III. Among famous instances is that of Henry de 
Essex, hereditary standard-bearer of England, who fled 
from a battle in Wales, in 1158, threw from him the royal 
standard, and cried out that the king was slain. Robert 
de Montfort afterwards, accusing him of having done this 
with treasonable intent, offered to prove his accusation 
by combat, and they fought in presenee of Henry II. and 
his court, when Essex was defeated, but the king spared 
his life, and, his estate being confiscated, he became a 
monk in Reading Abbey. A lord often sent his man in 
his stead to such combats, and priests and women were 
ordinarily represented by champions. The wager of battle 
died out so quietly in England without being legally 
abolished that in the Court of King's Bench in 1818 it 
was elaimed by a person charged with murder, which led 
to its formal abolition (Ashford v. Thornton in Barnewall 
and Alderson, 457 ; see details in H. C. Lea, Superstition 
and Force, ii). A distinct connexion may, however, be 
traced between the legal duel and the illegal private duel, 
which has disappeared from England in our own time, but 
still flourishes in France and Germany. (ER T) 

ORDER, or OnpiNaTION (Ordo seu saera ordinatio), 
one of the seven sacraments of the Roman Catholic Church 
(see SACRAMENT), is the rite by which the ministers of 
that church, in their respective ranks as priests, deacons, 
subdeacons, acolytes, exorcists, lectors, and doorkeepers 
(ostiarii), receive power and grace for the discharge of their 
several functions. The nature of these functions is stated 
in separate articles (see AcoLyTE, &c.). The sacrament of 
order or ordination cannot be administered except by a 
bishop. The seven ranks just mentioned are themselves 
called “orders,” the first three being distinguished as the 
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“major” or * holy” orders (ordines majores, sacrz); the 
others are “minor” (ordines minores) Within the order 
of the priesthood itself there are various degrees of power 
and dignity :—(1) that of priest, pure and simple; (2) that 
of bishop; (3) that of archbishop ; (4) that of patriarch 
(see BisHoP, &c.). For a brief statement of the points of 
difference as to ecclesiastical orders between the Roman 
Catholic and the Orthodox Greek Churches, see vol. xi. 
p. 159. The Church of England expressly recognizes the 
diaconate and the priesthood, but no others, as distinct 
orders; bishops and archbishops are “ordained and conse- 
erated.” In the 25th Article the name of sacrament is 
deliberately withheld from orders. Compare the articles 
CLERGY, Episcopacy, INDEPENDENTS, MONACHISM, PRES- 
BYTERIANISM. 

ORDERICUS VITALIS, the author of a 7/istory of con- 
siderable value in relation to England and Normandy in 
the 11th and 12th centuries, was born in the year 1075 
at Atcham near Shrewsbury. His father, Odeler of 
Orleans, was one of the followers of Roger Montgomery, 
a powerful baron who had accompanied William the 
Conqueror from Normandy, and in whom that monarch 
reposed especial confidence. Roger had at one time 
cruelly despoiled the abbey of St Evroul en Ouche, and 
in his latter years sought to make reparation by bestowing 
large gifts of benefices and lands on the society. In this 
manner Odeler also became interested in St Evroul. He 
was & married priest, and Orderie, the eldest of his three 
sons, who had at first been sent by him to receive his 
education at Shrewsbury, was now at the age of ten 
years dedicated to the monastic life and sent to St Evroul. 
It was a Benedictine foundation, and at this time perhaps 
the most celebrated of all the schools in Normandy (Gallia 
Christiana, xi. 814-6). On the 21st of September 1085 the 
youthful Orderic received the tonsure and was admitted 
one of the oblates of the monastery. It was the feast of 
St Maurice, the commander of the legendary Theban 
legion, and Orderic’s name, which seems to have been 
displeasing to the Norman ear, was now changed into 
that of Vitalis, one of Maurice’s lieutenants. In March 
1093 he was ordained a deacon, but was not admitted to 
priestly orders until 1107. We have it on his own testi- 
mony that he was treated with kindness in his new home, 
and his uneventful life was chiefly passed in a routine of 
religious observances and of such studies as the Benedict- 
ine rule was then interpreted to admit; but from this 
number, he tells us, pagan history was excluded. The 
discipline of the society at St Evroul was well maintained, 
and not a few of its members were worthy representatives 
of that spirit of devotion to learning by which their order 
was long so honourably distinguished. Orderic’s superiors 
appear to have soon discerned his aptitude for literary 
labours, and at the suggestion of two of their number 
(Roger and Guérin) he first commenced to write the 
history of the foundation. Among his fellow-monks were 
men who had taken part in the expeditions of the Normans 
in Italy and Sicily, in the Crusades, and in the wars 
waged by William the Conqueror and his sons, and to 
such associations, as well as to the advantages which a 
resident at St Evroul would enjoy owing to its being a 
great centre of intercommunication, we must attribute 
much of the remarkably varied and minute information 
with which the //istoria abounds. Travel, again, appears 
to have had for Orderic a special charm ; and, notwith- 
standing the difficulties interposed by his monastic vow, 
he twice revisited his native country, Croyland and 
Worcester having been his principal places of sojourn. 
We also find him at Cambrai, and in 1132 at Cluny 
at a great gathering of its celebrated order. In the 
year 1141, being, as he tells us, worn out with age and 
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infirmities, he was fain to bring his historical labours to 
a close, and it is inferred that his death occurred soon 
after. Although compelled to quit his native country 
at so early an age, Orderic seems always to have felt 
himself an exile. In the title of his work he is careful 
to describe himself as * Angligena," and throughout the 
narrative he gives special prominence to whatever relates 
to England. 

The Historia Ecclesiastica is divided into three parts. Of these 
the first, in two books, gives an outline of the history of the church 
from the commencement of the Christian era to the death of Pope 
Leo IV. in 855, a list of the popes from that date to Innocent 
Il. being appended. The second part—the first in order of com- 
position (sce supra)—is the Historia Uticensis, or history of the 
monastery of St Evroul from its foundation by Abbot Ebrulf in the 
year 560 to the narrator's own time; it contains many interesting 
sketches of the abbots and other members or benefactors of the 
society. The third part—the only genuinely historical portion of 
the work—is in seven books, and is devoted toa general account 
of events in Western Christendom from Carolingian times down to 
the year 1141. With the year 1084 (after a considerable break in 
the narrative) the work begins to assume its peculiar value as a 
storehouse of information with respect to the history and social 
condition of England and Normandy in the latter part of the 
llth and first half of the 12th century. In striking contrast to 
the ordinary chroniclers of his age, Orderie collected and recorded 
with scrupulous care numerous facts and incidents which others 
would have deemed too insignificant for notice. But there is no 
work relating to the same period, says Guizot, which throws so 
much light on the political, civil, and religious aspects of society 
in the West, and the conditions of feudal, monastic, and ordinary 
life. These merits, however, are in no slight degree obscured by 
Orderic’s singularly involved style and turgid diction, while his 
absolute disregard of method renders his narrative at times difficult 
to comprehend and follow, 

In addition to the Z/istoria there exists in the library at Rouen 
a manuscript edition of the Norman history of William of Jumiéges, 
which M. Leopold Delisle feels no hesitation in assigning to Orderic 


(see his Lettre à M. Jules Lair, 1873). 

The best edition of the Historia is that edited by M. Auguste Le Prévost, 
in five volumes (1838-55). In the concluding volume (pp. i.-cvi.) there is an 
admirable account and criticism of Orderic by M. Leopold Delisle. The 
edition in Migne's Patrologia, vol. cixxxviii., thongh a later publication, is à 
reprint of the less accurate text of Duchesne. A French translation by M. 
Guizot, in 4 vols, Svo, was published at Caen in 1821-97; and there is an 
English version (with Guizot’s preface) by Thomas Forester, 4 vols., 1853-56, in 
Bohn's Antiquarian Library. 


ORDERS OF KNIGHTHOOD. See KNIGHTHOOD. 

ORDINARY is the legal name for a bishop or other 
person with original ecclesiastical jurisdietion when exercis- 
ing the functions of his office. He is so called “quia habet 
ordinariam jurisdietionem in jure proprio et non per depu- 
tationem ” (Coke upon Littleton, 96 a). The word is also 
used in a non-ccclesiastical sense. By the Divorce Act, 
1857, 20 and 21 Vict. c. 85 sq., the judge appointed by 
that Act had the title of Judge Ordinary. This title has 
now, however, become obsolete owing to the incorporation 
of the Divorce Court with the High Court of Justice by the 
Judicature Act, 1873. In Scotland the judge before whom 
a cause depends in the Outer House is called the Lord 
Ordinary in that cause, and the judge who officiates in 
the Dill Chamber is called the Lord Ordinary on the Bills. 
In the United States the ordinary possesses, in the States 
where such an officer exists, powers vested in him by the 
constitution and acts of the legislature. In South Carolina 
he is a judicial officer. 

OREBRO, one of the most important cities in Sweden, 
the chief town of a province of its own name, lies on both | 
sides of the Svartá about a mile above its entrance into 
Lake Hjelmar, and 160 miles by rail west of Stockholm. In 
great part rebuilt since the fire of 1854, it has quite a 
modern appearance. Besides the principal church, dating 
from the close of the 14th or beginning of the 15th century, 
but modernized in the 19th, the more conspicuous buildings 
are the castle, on an island in the middle of the stream, the 
new Gothic town-house, the theatre, and the hospital. In 
front of the town-house stands a statue by Qvarnstróm, 
erected in 1865, representing Engelbrecht, the nobleman 
who was elected administrator of the kingdom in 1435; and 


Plate 
XXII. 


822 


in front of the principal hotel is an obelisk in honour of 
the Swedish Reformers Olaus and Laurentius Petri. Orebro 
nas railway connexion with the mining districts round 
about, and carries on a trade with Stockholm by means of 
the Hjelmar Canal. The population was 2147 in 1749, 
4227 in 1840, 9056 in 1865, and 11,785 in 1880. 

Orebro was in existence in the 11th eentury. Its eastle, erected 
by Birger Jarl in the 13th century, plays an important part in the 
early annals of Sweden : and no fewer than twenty diets or important 
assemblies have been held either in castle or town. — It is sufficient 
to mention the Orebro concilium of 1537, the diet of 1540 in which 
the crown was declared hereditary, and that of 1810 when Bernadotte 
was elected crown prince. A 

OREGON, one of the Pacific States of the American 
Union, is bounded N. by Washington Territory, E. by 
Idaho Territory, S. by Nevada and California, and W. 
by the Pacific, and Hes between 42° and 46° 15' N. lat. 
and 116° 45'and 124° 30' W. long. It has an area of 
94,560 square miles, besides 1470 square miles of water- 
surface ; its average width from east to west is 345 miles, 
and from north to south 276 miles. 

The State is divided by the Coast, Cascade, and Blue 
Mountains into well-marked sections. The Cascade range 
extends in an almost due north and south direction, 
parallel with the Pacific coast, and a little over 100 miles 
from it, entirely across the State, and thence northerly 
through Washington Territory into British Columbia; still 
farther north it forms the undefined boundary between the 
latter province and Alaska. In Oregon the range is heavily 
timbered, chiefly with coniferous evergreens, the principal 
trees being yellow, sugar, and scrub pine, yellow and white 
fir, several varieties of spruce, red and white cedar, yew, 
juniper, tamarack, and cypress; there is also a consider- 
able quantity of maple, ash, and alder, and some oak in 
the western foot-hills to the south. Its most striking 
feature is the number of beautiful cone-shaped peaks, ris- 
ing above the line of perpetual snow. Several quite low 
passes exist, which, however, are very little used. Com- 
mencing at the southern boundary of Oregon, the first of 
these peaks is Mount Pitt (9818 feet), flanked on all sides 
by outlying spurs and foot-hill ranges. Forty miles to the 
north stands Mount Scott (9016 feet), the eastern slope of 
which, covered with ashes and light débris, is compara- 
tively easy of ascent; on the west the bluffs are almost 
perpendieular walls of igneous rock, sheltering great 
masses of snow, Mount Scott overlooks Mystic or Crater 
Lake, an elliptically-shaped basin of water abont 5 miles 
long by 3 miles broad, entirely surrounded by unbroken 
cliff-walls ranging from 500 to 2000 feet; this occupies 
the crater of a gigantie old voleano of which Mount Scott 
isa portion of the eastern rim, all the rest having been 
carried away by erosion and other causes. Forty miles 
farther north is Diamond Peak (8807 feet high), which 
also gives evidence of being the south-eastern portion of 
an old crater rim. The portion of the mountain-chain 
from Mount Scott to Diamond Peak was a region of numer- 
ous volcanoes and of very extensive local lava-flows. It 
has a very high average elevation, and in it all the prin- 
cipal rivers of western Oregon have their sources: the 
Willamette, running to the north-west; the Des Chutes, 
running to the north-east; the head-water streams of 
Klamath river, flowing to the south, and breaking through 
the range to the west; the Rogue river, flowing to the 
south-west; and the Umpqua to the west and north. 
The Three Sisters (in reality five) are the next marked 
peaks (about 9000 feet); they seem to be portions of an 
old crater rim, 12 miles in diameter, now broken and worn 
away. Mount Jefferson (about 10,200 feet) comes next, 
and then Mount Hood, the highest of all (11,225 feet). 
To the north of this the Columbia breaks through the 
range, having cut for itself a canon, 4000 feet in depth, 
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through the overlying lava and far into the previously- 
formed conglomerate on which it rests. 

Eastern Oregon is in its southern part a vast volcanic 
plateau, rocky and sterile, lacking water, and possessing 
few natural attractions. The great interior basin, with- 
out outlet to the ocean, extends far up into the State. In 
this region are a few lakes, generally alkaline and marshy 
sinks, fed by little streams which have their origin in the 
small neighbouring mountain masses. The principal vege- 
tation consists of several varieties of sage brush, dwarf 
pine, and juniper, the last furnishing the winter food of 
immense numbers of deer, which, during the summer, 
range through the highlands and glens of the Cascades. 
Many small peaks and ranges rise from the plateau, all 
probably of volcanic origin, and some of them made up 
almost exclusively of blocks and masses of obsidian. From 
near its junction with the Boisée to the northern line of 
the State the Snake river forms the eastern boundary of 
Oregon, and nowhere in the world is there to be found a 
more perfect and impassable barrier than is formed by this 
river and its tremendous cafion, of which the walls (con- 
sisting of basaltic and kindred rocks) are from 2000 to 
5000 feet in height, and so steep and precipitous that the 
most skilful mountaineer can scarcely find a place to 
ascend or descend them. In several cases the columnar 
black basalt takes wonderful shapes and produces most 
fantastic effects, The Snake in this part of its course is 
not navigable, and can never be made so. The northern 
portion of eastern Oregon is far superior in all its phy- 
sical characteristics to the southern. Confused masses, 
known as the Blue and Powder River Mountains, lie in 
the north-east, modifying the climate for the better, and 
giving many rich valleys and table-lands to the agricul- 
turist. The Grande Ronde, Umatilla, John Day, Burnt, 
and Powder rivers are the principal streams, and their 
main and tributary valleys are very lovely. The mount- 
ains are covered with pine of a very fair quality, with 
fir, cedar, and some maple, all of which is being rapidly 
cleared away. In the valleys cottonwood, willow, birch, 
aspen, and poplar grow freely. The hills are weil stocked 
with the larger game, as bear, deer, mountain sheep, grey 
wolves, panthers, foxes, &c., the valleys and lakes with 
feathered game in considerable variety, and the streams 
with trout and salmon. Many mines of gold and silver 
have been found in the Blue and Powder hiver Mount- 
ains, but none of remarkable richness. Nearly all the 
untimbered plains and valleys of north-eastern Oregon are 
covered with a rich growth of the hardy and nutritious 
“bunch grass." The soil is very deep, and, coming, as it 
does, from the disintegration of volcanic rocks, is very 
fertile. The Des Chutes river drains most of the castern 
slope of the Cascades, flowing in a wild turbulent stream 
through a deeply-cut cañon. The river is so swift, crooked, 
and with such rugged banks and so many jagged rocks 
that it is deemed impracticable even for the lumberman’s 
use in floating logs to the Columbia. 

The warm oceanic current from Japan, flowing south 
along the coast, is the cause of the mild climate of western 
Oregon, and of the heavy and incessant rains with which 
it is visited. These rains, continued through the centuries, 
have chisclled away the mountains, and, with other geo- 
logical agencies, produced the three principal valleys into 
which this portion of the State may be considered as 
divided,— the Willamette, Umpqua, and Rogue river 
valleys. The Willamette valley has an area of about 
8000 square miles, and contains more than half the popu- 
lation and wealth of the entire State. Its lower portions 
are level loamy plains, covered with rank grass, and here 
and there great areas of lowland timber, such as alder, 
maple, ash, cottonwood, poplar, &c., and a vast profusion of 
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shrubbery. All about these lower plains are well-marked 
terraces, composing the higher levels, and from these, 
east, west, and south to the encircling mountains, are 
spread away the rolling fertile uplands, gradually merging 
into the dense fir and pine forests which erown the higher 
summits. Many things attest the former presence of an 
arm of the sea extending from Puget Sound to the southern 
end of the valley. Many basaltic ridges yet remain, but 
this rock has been largely washed away. Western Oregon 
is well supplied with the ordinary building stones, as 
granite, syenite, and sandstone. Marble and limestone 
are found in the extreme south-west, and a valuable 
cement stone in the valley of the Umpqua. The Umpqua 
is a rapid mountain stream, and its valley is narrow but 
extremely fertile. This and Rogue river break through the 
Coast range in eaiions, deep, rugged, and heavily timbered. 
The valley of Rogue river is beautiful, with a delightful 
climate, but it has always been very difficult of access, and 
has only now been reached fer the first time from the 
north by the railroad. Much gold has been taken from 
the placer mines of the valley, and the sands and gravels 
of nearly all the tributary valleys carry the precious 
metal. The country lying between the Coast range and 
the ocean is narrow and very rugged, with some small 
cultivable valleys very difficult of aeeess. There are no 
good harbours on the coast, but the Government is 
making efforts to improve Coos and Yaquina bays and 
Port Orford. 

The Columbia river enters the Pacific Ocean near the 
46th degree of north latitude; it drains by means of its 
tributaries the western slope of the Rocky Mountains, 
from about the 42d to the 53d parallel, a distance of 900 
miles. The area of its drainage-basin is nearly 245,000 
square miles, The route of communication by the Columbia 
has been of the greatest importance in the early develop- 
inent of Oregon, and its value increases daily. The 
head of navigation for sea-going ships is at Portland, 
about 100 miles up the Columbia and 12 miles up the 
Willamette. From this point up to the Caseades, river 
craft go freely with plenty of water at all seasons of the 
year, with, generally, the exception of a short time each 
winter when the river is frozen. The caseades of the 
Columbia are due north from Mount Hood, just on the 
central line of the range where it is cut through by the 
river. The obstruction to navigation here is complete ; 
but the Government has for several years been engaged in 
the construction of a canal which will make navigation 
continuous 45 miles farther, up to the Dalles, at the 
eastern base of the Cascades. , Here there is another total 
obstruetion, the river flowing swiftly through intricate 
channels, which seem to have been originally great cracks 
in a field of lava; surveys have been made, however, and 
plans prepared for improvements. Above the Dalles the 
Columbia is navigable for 190 miles and the Snake fer 
180. The Northern Pacifie Railroad passes down on the 
Oregon side, through the caiion of the Columbia. The 
Columbia is noted for its beautiful scenery, for the great 
quantity of salmon taken frem its waters, and for the 
dreaded bar at its mouth. The dangers from this bar 
have been greatly lessened of late years by improved pilot- 
age and more accurate knowledge of the phenomena ; and 
further ameliorations by the general Government are in 
contemplation, 

The south-west warm winds from the Pacific distribute 
vapours over western Oregon abundantly in autumn, 
winter, and spring in dews, fogs, rains, and occasional 
snows, and over eastern Oregon in less amounts, The 
north-west summer winds are cool. The average tempera- 
ture in western Oregon is—in spring 52°, in summer 67°, 
in autumn 53°, and in winter 39° Fahr. The thermometer 
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seldom rises above 90° in the hottest days of the summer, 
and rarely falls below 20° in the winter. In the thirteen 
years 1849-51 and 1858-68, two-thirds of the days were 
pleasant, and only one-third were either showery or rainy 
or snowy in the north-west part of the State. In the 
Willamette valley the average yearly rainfall is 44 to 54 
inches, which is about the same as at Philadelphia and 
at Davenport (Iowa). In the Umpqua and Rogue river 
valleys it is somewhat less. Thunder-storms seldom occur 
in the State, and cyclones and tornadoes are unknown. 


Geology. —The geological history of the Cascade and Coast ranges 
of Oregou is very Interesting. For an immense period before these 
ranges existed the primeval ocean washed the western shores of the 
great Rocky Mountain chain, and throughout the Palæozoic era and 
the whole Triassic and Jurassic periods of the Mesozoic era numer- 
ous rivers kept bringing down débris until an cnormonsly thick 
mass of off-shore deposits had accumulated. This marginal sca- 
bottom became the scene of intense aqueo-igneous action in its 
deeply-buricd strata, producing a liue of weakness, which, yielding 
to the horizontal thrust produced by the secular contraction of the 
interior of the earth, was crushed together and swollen up into the 
Sierra Nevada and Cascade Mountains at the end of the Jurassic 
period. The range thus produced, as far as can be ascertained, was 
not of very great height, though probably higher to the sonth than 
tothe north. It existed for unknown centuries, and in its turn was 
the theatre of erosion and plaut-growth, and was roamed over by 
the now extinct fauna of the Cretaccons and Tertiary periods. It 
was not yet covered by the great lava-flow and mountain range of 
the modern Cascades, but by forests of conifers and oaks. Beneath 
the overlying lava, where the Columbia breaks through the range, 
there is found along the water's edge, and for about 15 feet up- 
wards, a very coarse couglomerate of rounded porphyritic pebbles 
and boulders of all sizes up to 6 feet in diameter, held together by 
an imperfectly-lithified earthy paste. Above this conglomerate is 
a very distinet irregular old ground-surface bed, in which are found 
silieified stumps with roots extending over a diameter of 20 feet 
and penetrating into the boulder material beneath, evidently in situ. 
Resting directly on this forest ground-surface, and therefore en- 
closing the erect stumps, is a layer of stratified sandstone, 2 or 3 
fect thick, filled with beautiful and perfeet impressions of leaves of 
several kinds of forest trees, possibly of the very trees about whose 
silicified bases they are found; this layer is not continuous, like 
the ground-surface on which it rests. Above this leaf-bearing 
stratum rests a coarse conglomerate similar to that beneath at the 
water-level. Scattered about in the lower part of this upper con- 
glomerate and in the stratified sandstone, and sometimes lying in 
the dirt-bed beneath it, fragments of silicified drift-wood are found. 
Above this last conglomerate, and resting upon it, rise the layers 
of lava, mostly columnar basalt, one above another, to a height 
of more than 3000 fect. The following order of events has been 
deduced from these facts by Professor Le Conte, their first 
observer. 

The region of the Columbia river was a forest, probably a valley, 
overgrown by conifers and oaks, The subsoil was a coarse boulder 
drift produced by erosion of some older rocks, An excess of water 
came on, either by floods or changes of level, and the trees were 
killed, their leaves shed and buried in mud, and their trunks rotted 
to stumps. Then came on a tumultuous and rapid deposit of coarse 
drift, containing drift-wood, which covered up the forest ground 
and the still remaining stumps, to a depth of one, perhaps several, 
hundred feet. The surface thus formed was eroded into hills and 
dales, and then followed the ontburst of lava in successive flows, 
aud the silieification of the wood and cementation of the drift by the 
pereolation of the hot alkaline waters containing silica. Finally 
followed the process of erosion by which the present stream, 
ehannels, and valleys, whether main or tribntary, have been ent 
to their enormous depths. The great masses of sediment sent 
down to the sea by the erosion of the primary Caseade range, form- 
iug a thick off-shore deposit, gave rise in turn at the end of the 
Miocene to the upheaval of the Coast range, the Cascade Mountains 
being at the same time rent along the axis into enormous fissures, 
from which outpoured the grand lava-floods, building the mount- 
ains higher, and covering the country for great distances. This is 
probably the grandest lava-flow kuown to geology, covering as 
it does an area of about 200,000 square miles. Commencing in 
middle California as separate streams, in northern California it 
becomes a flood, completely mantling the smaller and flowing 
around the greater inequalities. In northern Oregon and Washing- 
ton it becomes an absolutely universal flood, beneath which the 
whole original face of the country, with its hills and dales, mount- 
ains and valleys, lies buried several thousand feet. It covers the 
greater portion of northern California and north-western Nevada, 
nearly the whole of Oregon, Washington, and Idaho, and runs far 
into Dritish Columbia on the north. The average thickness is 
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probably not far from 2000 feet, and the greatest (shown where 
the Columbia, Des Chutes, Snake, Salmon, and other rivers cut 
through it) about 4000 feet. To produce this many successive 
flows took place, and a very long period of time must have elapsed 
during which the voleanic actions were going on. During the 
period of these Cascade eruptions the Coast range was being slowly 
elevated, and became in its turn the scene of local voleanie action, 
which was, however, not very severe. At last the great fissure 
eruptions in the Cascades drew to a close by the fissures becoming 
blocked up ; the voleanic action was concentrated in a few localities, 
and the period of crater-eruptions followed. These eruptions con- 
tinued fora long time, almost to our own day, and to them the 
upbuilding of the snow-clad peaks is due. By the formation of 
the Caseade range there came into existence a grand interior basin, 
the waters of whieh collected into secondary reservoirs, some of 
very large extent, and were carried off by the rivers which have 
cut their way from the interior to the sea. The Columbia and its 
tributaries drained the northern part of this immense basin, and it 
was at this period, doubtless, that the Great Salt Lake of Utah 
assumed its once colossal proportions and found its outlet to the 
sea by the Snake and Columbia rivers. Then came the lava-floods, 
since denuded in places, exposing the Tertiary and Cretaceous beds, 
and furnishing evidence of the former condition of the region by 
the fossils found therein. At the end of the Miocene the Coast 
range was upheaved, and the lava-flows from the Cascade fissures 
commenced, but it was long before these reached the entire extent 
of the basins of Oregon, which continued to exist and to be endowed 
with life well into the Pliocene. The principal fossil beds of the 
State are those of the John Day, Des Chutes, and Grande Ronde 
eountries, and near Christmas Lake in southern Oregon. The 
Glacial, Champlain, and Terrace epochs are very well illus- 
trated in several places, and have left marked evidences of their 
existence. 

Fauna and Flora, —Since the occupation of the State by civilized 
men the grizzly, black, and cinnamon bears, grey wolf, coyote, 
panther, eatamount, wild cat and polecat, deer, antelope, elk, and 
mountain sheep have slowly retreated from the settlements to the 
reeesses of the hills. Fur-bearing animals have inereased since the 
Hudson’s Bay Company withdrew from the country. Silver foxes, 
martens, hares, rabbits, squirrels, raccoons, poreupines, beaver, 
otter, musk-rats, and seals are found in greater or less abundance 
within the State. Salmon, sturgeon, trout, holibut, smelt, and 
other fish in countless numbers exist in the Columbia and its 
branches and in the bays and coast rivers, and oysters, shrimps, 
erabs, and clams along the shores. Eagles, hawks, cormorants, 
pelicans, gulls, cranes, albatross, vultures, buzzards, ravens, crows, 
Jays, robins, swallows, sparrows, rice-birds, yellow-birds, hunming- 
birds, swans, geese, ducks, pigeons, and many other varieties of 
birds are found. Reptiles and insects are numerous. 

The trees of Oregon include—Rhamnus Purshiana (bearberry), 
Acer circinatum (vine maple), A. macrophyllum (large-leaved 
maple) Prunus (Cerasus) emarginata, var. mollis (wild cherry), 
P. (C.) demissa (choke-cherry), Nuttallia ccrasiformis (seam-berry, 
or squaw-berry), Cercocarpus ledifolius (mountain mahogany), 
Pyrus vivularis (Oregon crab-apple), P. sambucifolia (mountain 
ash), Crategus Douglasit (black haw), C. rivularis, Amelanchier 
canadensis (service-berry), Cornus Nuttallit (dog-wood), Sambucus 
glauca (elder), Arbutus Mcnuziesii (laurel, madroño), Arctostaphylos 
pungens (manzanita), Fraxinus oregana (Oregon ash), Umbellularia 
(Orcodaphne) californica (myrtle), Myrica californica, Quercus 
chrysolepis (live oak), Q. densiflora, Q. Garryana (white oak), Q. 
Kclloggii (black oak), Castanopsis chrysophylla (chinquapin), Betula 
oceidentalis (birch), Alnus rhombifolia (alder), Salix lasiandra 
(willow), Populus tremuloides (quaking asp), P. trichocarpa, Taxus 
brevifolia (yew), Juniperus occidentalis (juniper), Cupressus (Chama: 
cyparis) Lawsoniana (Port Orford cedar), C. (Chamecyparis) Nut- 
kacusis (Sitka cedar), Thuya gigantea, Libocedrus decurrens (thick- 
barked cedar), Sequoia. sempervirens (redwood), Abies concolor, A. 
grandis (white fir), A. nobilis, A. amabilis, A. subalpina, A. 
(Pseudotsuga) Douglasti, A. (Tsuga) Mertensiana (hemlock), A. 
(Tsuga) Pattoniana (mountain hemlock), A. (Pieca) Engelmanni, 
A. (P.) Sitchensis, Larix Lyallii (larch), L. occidentalis (larch, or 
tamaraek), Pinus contorta (black pine, or jack pine), P. albicaulis, 
P. Lambertiana (sugar pine), P. monticola (silver pine), P. ponde- 
rosa, D. tuberculata.! 

Agriculture, Manufactures, Commerce.—Wheat is the chief crop 
for home use and for export. All the smaller cereals are grown 
and produce largely. Flax is indigenous in southern and eastern 
Oregon ; it is cultivated both for seed and for lint. Maize gives a 
fair harvest, though the nights are too cool for the best results. 
Vegetables of all kinds common to the temperate zone flourish, 
and orchard and garden fruits are sure. One species of clover is 
indigenous, but all varieties grow and spread rapidly over fields, 
pastures, and burnt forest lands. 

Subjoined are the agricultural statisties for the years specified. 


1 See List of the Trees of Oregon, published by Prof. G. H. Collier. 
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| 1850. 1860. 1870. 1880. 

Farm Produce. 

Wheat, bushels........ 211,943 826,776 | 2,340,706 7,480,010 
Oats, ÓÓ— 61,214 885,673 | 2,029,909} 4,985,650 
Barley, IX ESE E om 26,254 210, 736 920,977 
Indian Corn, 4.0 esset. 2,918 76,122 72, 138 126,862 
Rye, SF  onasos 56 106 2,704 3,890 13,305 
Buekwheat,. pp ^... dooc 2,149 1,045 6,215 
Potatoes, am ones sie 91,326 303,319 481,710 1,359,930 
Hay VO TEUER DOE oe 373 27,986 75,357 266,187 
Ilops, pounds  .......... 8 493 9,745 244,371 
Tobaeco ,, SOOO ES 325 405 3,847 17,325 
Live Stock and their Products. 
Value of live stock ......! $1,876,189 | $5,046,255 | $6,828,675 | $13,808,392 
Number of horses ........ 8,046 36,772 51,702 124,107 
37 inules and asses 420 980 2,581 2,804 
ES working oxen . 8,114 1,460 2,441 4,132 
n mileh cows .. 9,427 53,170 48,325 59,549 
i. other eattle .... 24,188 93,492 69,431 352,561 
"E oo ROM 15,382 86,052 318,193 | 1,083,162 
i5 EAMUS GODDOOODEO 30,235 81,615 119,455 156,222 
Pounds of butter ........ 211,461| 1,000,157 | 1,418,873] 9,448,725 
es CNEESET esses 36,980 105,397 T9333 153,198 
A — NSQNE UIS S 29, 686 219,012 | 1,080,638] 5,718,524 
Farm Lands and Machinery. 
Number of farms ........ 1,164 5,806 7,587 16,217 
Acres in no eseese] 482,808] 2,060,530] 2,889,952 | 4,214,712 
Ratio of improved land in 30°7 43:5 467 52:2 
farms to total farm area 
Value of farms ....... e e «| $2,849,170 | $15,200,593 | $22,359,989 | 856,908,575 
;, implements and $183,493 $952,313 | $1,293,717 | $2,950,173 
machinery 
The statistics of manufactures are as follows :— 

Manufactures. 1850. 1860. 1870. 1880. 
Establishments Miete 52 309 969 | . 1,080 
Capital SOMME $843,600 | $1,337,238 | $4,376,849 | 86,312,056 
Hands einployed (average) .. 285 978 2,884 3,413 
tagua iA oa BE $388,620 | $635,256 | $1,120,173 | $1,677,046 
Value of materials .......... $809,560 | $1,431,952 | 83,419,756 | $6,954,436 

p» PaaS cco. | 82,236,010 | $2,976,761 | $6,877,387 | $10,931,232 


The principal industries ranked as follows in 1880 :— 


-— Establish- r Value of | Value of 
Selected Industries, Tete Capital. Patera | Ponet. 
Bourne and grist mill pro- 106 $1,286,200 | 82,978,714 $3,475,531 
ducts 
M em sash, doors, and 248 1,808,275 | 1,475,322 2,284,155 
inds 
Woollen BOodS ow... eene 10 566,800 227,486 549,030 
Foundry and machine - shop 16 260,500 121,911 352,300 
produets 
Tin-ware, copper-ware, and 46 233,150 151,475 311,650 
sheet-iron ware j 
Other industries ............ 654 


2,157,131 | 1,999,588 | 3,958,566 


Total of all industries .. | 1080 $0,312,056 | $6,954,436 | $10,931,232 


Oregon has three ports of entry—Astoria on the Columbia, 
Portland on the Willamette, and Coos Bay on the southern coast. 
The exports to foreign ports for the twelve months ending 31st July 
1882 were $9,970,410; exports to domestic ports, $5,899,738 ; 
total exports, $15,870,148 ; wheat, $6,677,418 ; flour, $2,853,792 ; 
salmon, $2,484,761; wool, $1,488,360; oats, $417,640; lumber, 
$228,392. The salmon-canning business began in 1866 with a 
product of 4000 cases, valued at $64,000 ; the average annual value 
for the six years 1878-83 exceeded $2,000,000. Between Astoria 
and the cascades of the Columbia river there are about forty 
canneries. Over 1500 boats are employed in the fishery. 

Railroads and Steamers. —In 1865 there were in Oregon 19 miles 
of railway open ; in 1875, 248 ; in 1880, 582 ; on 1st March 1884, 
900 miles Steamers ply twice a week between Portland and San 
Francisco (670 miles) and at frequent intervals on the Columbia 
river for 725 miles, on the Willamette 138 miles, and on the Snake 
river 180 miles. 

Government and Financc.— The statutes of Iowa and New York 
were the models of the provisional government of Oregon, and 
legislation has continued generally on these lines The courts 
consist of a supreme court, with appellate jurisdiction, situated in 
Salem, the capital, and five circuit or district courts, with county 
eourts and justices’ courts in every precinct of city and county. 
Cities have police courts also. There is a United States district 
court for Oregon, and a United States cireuit court for Oregon with 
California and Nevada. The State debt in 1880 was $511,370, 
and local, county, city, and school debt was $377,126. The gross 
value of all property, as compiled from records in the office of 
the seeretary of state in 1882, was $85,531,716; indebtedness, 
$22,300,912 ; exemption, $4,973,058 ; taxable property, $59,257,746 ; 
State tax, $325,917:38 ; wealth per head, $493°90. 

Education. —1n 1848 Congress granted to Oregon one-eighteenth 
of all the public domain for free schools. This area (3,387,520 
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acres) was received by the State ou its admission to the Union for 
the education of all its youth of both sexes. Congress also granted 
about twenty-six townships (500,000 acres) for a State university, 
and 90,000 acres for an agricultural college. A portion of these 
lands has been sold, and the proceeds have been made an irre- 
ducible fund for the objects named. The free-school system has 
been established in every county and almost every settlement. 
In Portland and other cities grades have been established from 
‘primary " to “high school.” The State university is established 
at Eugene City, and an agricultural college at Corvallis, This 
public-school system is supplemented by many corporate academies, 
seminaries, and colleges, and by parochial and private schools 
representing different denominations, A school for mutes and one 
for the blind have been established at Salem by the legislature. 
Ten institutions report as endowments $290,132, yielding an annual 
income of $16,050, and thirteen report $35,166 from tuition, and 
a total annual income of $61,070. The number of children of 
school age (four to twenty years) is 65,216; enrolled in public 
schools 37,748, in private schools 5101. Public school expenses 
for the year ending 1st March 1882 amounted to $338,386 ; the 

ublie schoolhouses numbered 1061, of the value of $684,298. The 
t States Indian Industrial Training School at Forest Grove, 
which numbers 146 pupils, taken from schools on the reservation, 
has become a marked success. Of 119,482 white persons over ten 
years of age in 1880 only 3:6 per cent. were unable to write. 

Charitable and Penal Institutions. —A State asylum for the insane 
at Salom has over 300 inmates. The State penitentiary is at Salem ; 
the convicts are employed under contractors in various industries, 
subject to constant watch of officials. 

Religion.—The statistics of 1875 report 351 religious organiza- 
tions of all denominations, with 242 church edifices, 320 clergymen, 
14,324 communicants, and 71,630 adherents. The estimated value of 
chureh property was $654,000. The rank of the several denomina- 
tions in respect to numbers is approximately as follows : Methodists, 
Baptists, Roman Catholics, Presbyterians, Episcopalians, Congre- 
gationalists, and five minor sects. The increase in seven years by 
numigration and other gains has been at least 35 per cent. 

The Press.—Oregon has 74 newspapers—72 in English and 2 in 
German. A weekly newspaper is published in every shire town, 
and in many of the larger villages. Four daily papers are issued 
in Portland. 

Cities and Chief Towns.—VPOonTLAND (q.v.), on the Willamette, 115 
miles from the ocean, is the chief city of the Pacific coast north of 
San Francisco (population in 1880, 17,577); Astoria is a commercial 
city of 3000 inhabitants, with large salmon-canning establishments, 
which do an annual business of over $2,000,000 ; Oregon City, at 
the falls of the Willamette, is a flourishing manufaeturing town ; 
Salem (the capital), Albany, Corvallis, Eugene City, Roseburg, 
The Dalles, Pendleton, Union, and Baker City are places of rapidly- 
growing importance. 

Population.—The following statistics show the growth of the 
State during the last three decades :— 


Density per 


Census. Males. Females. | Total. square mile. 
1850 8,278 5,016 | 13,294 01 
1860 31,646 20,819 | 52,465 0:6 
1870 53,131 37,792 90,923 0*9 
1880 103,381 71,387 174,768 1:8 


Of the total population in 1880 174 per cent. (30,503) were of 
foreign birth, 9472 being Chinese, 5034 Germans, 1557 Scandi- 
navians, 7913 British, and 3019 Dritish Americans. 

History. — Oregon at first included all the United States territory 
between the Pacifie Ocean and the Rocky Mountains north of the 
49d paralel, and thus had a total area of over 300,000 sqnare 
miles. The Greek pilot De Fnea, in the service of Spain, in 1592, 
Admiral Fonte in 1640, and others had visited and mapped the 
coast as far as the 55th parallel. 1n 1792 Captain Robert Gray of 
Boston, in the ship ** Columbia,” discovered and ascended the river 
as far as Gray's Bay, aud named the river after his vessel. Oregon 
was afterwards held by the United States Govermment to have 
been included in the sale of ** Louisiana" by France in 1803. In 
1804-5 Lewis and Clark explored the Columbia to its month and 
reported the great resourees of the country. In 1810 Captain 
Winship, a New Englander, built the first house in Oregon, on 
the Columbia ; and in 1811 John Jacob Astor of New York estab- 
lished a fur-trading post 15 miles from the ocean at Astoria on 
that river. In 1813, during the war, his agent sold it to the 
North-Western Fur Company, who called it Fort George. Though 
restored to the United States after the war, it was held by the 
company, and in 1821 it passed, with their other possessions, into 
the hands of the Hudson’s Bay Company. The British laid claim 
to Oregon by virtue of Drake's discovery of the coast in 48° N. lat. 
in 1558, of Cook's visit to De Fuca Strait in search of a north-west 
passage in 1778, and of the survey of the coast from 30° to 60° N. 
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lat, by order of the British Admiralty, made by Vancouver (who 
was with Cook in 1778), to find a north-west passage, and his dis- 
eovery and ascent of the Columbia to the site of the present city of 
Vancouver in 1792. A treaty of ‘joint occupation " was made in 
1818 between the United States and Great Britain which left these 
conflicting claims for future settlement and only served to prolong 
and increase the disagreement. The British finally offered to com- 
promise on the Columbia. In 1824 some employees of the Hud- 
son's Day Company set out a few fruit trees aud cultivated a 
garden at Fort George (Astoria) In 1832 Captain Nathaniel 
Wyeth of Wenham, Massachusetts, established a fishery on Sauvie's 
Island. In 1834 the Revs. Jason and Daniel Lee and others caine to 
Oregon on Captain Wyeth’s second trip, to establish a mission of 
the Methodist Pico Md Chureh, east of the Cascade Mountains, 
but they were persuaded by the superintendent of the Hudson's 
Bay Company to settle in the Willamette valley. They soon col- 
lected some dozens of Indian children near the present site of 
Salem, and established the ‘‘Oregon Manual Labour School.” 
Others came, until, in 1840, their mission families numbered fifty- 
two adults and twenty children. Their mission elosed in 1847, 
and the families became settlers. In 1835 Rev. Samuel Parker 
and Dr Mareus Whitman were commissioned to explore and plant 
a mission in Oregon. Under convoy of the yearly expedition of 
the American Fur Company, Dr and Mrs Whitman, Rev. H. H. 
dee: and Mrs Spalding, and Mr W. H. Gray ‘‘erossed the 
plains " in 1836, travelling 2300 miles from the Missouri line, and 
began a mission among the Indians of eastern Oregon. These 
two ladies were the first white women who crossed the Rocky 
Mountains. "The missionaries formed the nuclei of settlements ; 
trappers, adventurers, and western pioneers followed ; cattle were 
secured from California, and in 1812 steps were taken for a govern- 
ment, by a choice of officers. The whites numbered only about 
240. Western pioneers having been told that waggons could not 
be taken to the Columbia, and induced to exchange them at Fort 
Mal for horses, Dr Whitman, to remove the bar thns put up 
against immigration, recrossed the plains in the winter of 1842-48. 
He published his plan to help emigrants through to Oregon with 
their families and waggons, hastened to Washington to arouse 
Government offieials to retain their hold of Oregon and care for it, 
and then returned, overtaking nearly 1000 emigrants at the North 
Platte river. A provisional government was organized that year 
by the people. More immigrants followed. In 1846 a treaty was 
coneluded between Great Britain and the Uuited States fixing the 
boundary at 49° N, lat. In 1848 Congress established a Territorial 
government, and the governor, General Joseph Lane, arrived in 
March 1849. United States courts were then established. On 
28th November 1847, Dr and Mrs Whitman, along with twelve 
others, were murdered by the Indians. War followed, and again 
broke out in 1855, Other wars against the Indians oceurred in 
1877 and 1878, but the tribes have mostly been placed upon reser- 
vations, under educational and industrial training. They have 
become peaceable and partially self-supporting, thongh paid in 
annuities for their lands. "The Territory was admitted into the 
Union as a State on 14th February 1859. (T. W. S.—G. H. A.) 


OREL, or Onrorr, a government of central Russia, 
bounded by Smolensk, Kaluga, and Tula on the N., and 
by Voronezh, Kursk, and Tchernigoff on the S., with an 
area of 18,040 square miles. The surface is an undulating 
plateau gently sloping towards the west ; the highest hills 
do not reach 900 feet, and none of the valleys are less than 
450 feet above the sea. Geologically Orel consists prin- 
cipally of Lower Devonian limestones, marls, and sand- 
stones, covered with Jurassic clays, the last appearing at 
the surface, however, only as isolated islands, or in the 
valleys, being concealed for the most part under thick 
beds of cretaceous chalk, marls, and sands. The Carboni- 
ferous limestones and clays (of the so-called Moscow basin) 
appear in the north-west only at a great depth. The 
Jurassic clays and marls are covered at several places 
with a stratum of clay containing good iron-ore, while the 
Devonian sandstones and limestones are worked for build- 
ing purposes. The whole is buried under a bed, from 30 
to 40 feet thick, of boulder-clay and loess, the last covering 
extensive areas besides the valleys. The soil—a mixture 
of “black earth” with clay—is fertile, except in the 
Desna region, which is covered with sands and tough 
clays. The principal rivers are the Don, which forms the 
eastern boundary of the government and has many tribu- 
taries, the chief being the Sosna; the Oka, which rises in 
the district of Orel and receives the navigable Zusha and 
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many smaller streams; and the Desna, with the Bolva, 
draining the marshy lowlands in the west. On the Oka, 
Zusha, Desna, and Bolva there is a brisk traffic in corn, 
oil, hemp, timber, metal, glass, china, paper, and building- 
stone. Marshes occupy large areas in the basin of the 
Desna, as also in several parts of that of the Oka; they 
are mostly covered with forests, which occupy from 50 to 
65 per cent. of the districts of Bryansk, Trubtchevsk, and 
Karatcheff, while towards the east, in the basin of the 
Don, wood is so scarce that straw is used for fuel. The 
climate is moderate, the average yearly temperature at 
Orel being 41*:2 (14°°8 in January and 67°:0 in July). 

The population, 1,596,900 in 1870, and 1,877,100 in 1881, con- 
sists almost exclusively of Great Russians belonging to the Greek 
Church ; the Nonconformists are reckoned at about 12,000, the 
Catholies at 3000, and the Jews at 1000. The chief occupation is 
agriculture, which is most productive in the east and towards the 
centre of the government. In 1877 59 per cent. of the province 
was under crops, the estimated yield being 7,196,000 quarters of 
corn and 1,212,000 quarters of potatoes. Of the grain not used 
in the distilleries a large proportion is exported to the Baltic. Hemp 
and hemp-seed oil are extensively exported from the west to Riga, 
Libau, and St Petersburg. Tobacco is also cultivated with profit. 
Cattle- breeding and horse-breeding, though somewhat depressed 
within the last twenty vears, are still in à better condition than 
in neighbouring governments,—the Orel breeds, both of carriage 
and of cart horses, being held in estimation throughout Russia. In 
1881 there were 500,000 horses, 310,000 cattle, and 790,000 sheep. 
Bee-culture is widely diffused in the forest distriets, as are also 
the timber-trade and the preparation of tar and piteh. Manufae- 
tures are rapidly increasing ; in 1879 there were 540 larger indus- 
trial establishments, employing 14,130 hands, and producing east- 
iron rails, machinery, locomotive engines aud railway waggons, 
glass, hemp-yarn and ropes, leather, timber, soap, tobacco, chemical 
produce, &c. There are also distilleries and a great many smaller 
oil-works and flour-mills. Karatcheff and Syevsk are important 
centres for hemp-carding ; Bolkhoff and Elets are the chief centres 
of the tanning industry; while the districts of Elets, Dmitroff, and 
partly Mtsensk supply flour and various food-pastes, At Bryansk 
a Government eannon-foundry employs 700 hands. The so-called 
** Maltsoff's works" in the district of Bryansk are worthy of men- 
tion as an industrial colony comprising several iron, machinery, 
glass, and rope works, where thousands of peasants find temporary 
or permanent employment; they have their own technical school, 
employ engineers of their own training, and have their own narrow- 
gauge railways and telegraphs, both managed by boys of the tech- 
nieal sehool. Numerous petty trades are carried on by peasants, 
along with agriculture. The fairs held in many villages are 
animated, and have some importance for the cattle trade. Orel 
is divided into twelve districts, the chief towns of whieh are Orel 
(76,700 inhabitants), Dolkhoff (29,020), Bryansk (12,660), Dmitrovsk 
(6560), Elets (41,450), Karateheff (11,200), Kromy (3050), Livny 
(21,170), Maloarkhanghelsk (3920), Mtsensk (14,200), Syevsk (9650), 
and Trubtcheysk (5170). 

In the 9th century the country was inhabited by the Syeveryanes 
on the Desna and the Vyatichees on the Oka, who both paid tribute 
to the Khazars. The Syeveryanes recognized the rule of the princes 
of the Rurik family from 884, and the Vyatichees from the middle 
of the 10th century ; but the two peoples followed ditferent histori- 
cal lines, the former entering into the Suzdal principality, while 
the latter fell under the rule of that of Tchernigoff. In the 11th 
century both had wealthy towns and villages ; during the Tartar 
invasion these were all burned and pillaged, and the whole territory, 
lying as it did on the two chief lines of the Tartar advance, becaine 
a desert, where the Nogays encamped with their herds. With the 
fall of the Great Horde the western part of the country fell under 
Lithuanian rule and was the subject of repeated struggles between 
Lithuania and Moscow. In the 16th century the Russians began 
to erect new forts or to fortify the old towns, and the territory was 
rapidly colonized by immigrants from the north. In 1610 the towns 
of the present government of Orel (then known as the Ukrayna or 
** border-region ") had an active share in the insurrection against 
Moseow under the pseudo-Demetrius, aud suffered much from the 
civil war which ensued. "They continned, however, to be united 
with the rest of Russia, and in the next century formed a basis 
for further Russian advance towards the south. 


OREL, capital of the above government, lies at the 
confluence of the Oka with the Orlik, on the great line of 
railway to the Crimea, 238 miles south-south-west from 
Moscow. It has railway connexion also with Smolensk 
and the Daltie ports in the west, and with Saratoff, Tsari- 
tsyn, and Novotcherkassk in the south-east. It was founded 
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in 1566, but developed slowly, and had only a very few 
houses at the beginning of the last century. The cathedral, 
begun in 1794, was finished only in 1861. The town now 
possesses a military gymnasium (corps of cadets), a few 
secondary schools, a public library, and a theatre; large 
storehouses for grain and timber, a spacious gostinoy dvor 
with numerous shops, and the offices of the municipal 
bank are perhaps its best buildings. The manufactures 
are rapidly increasing ; in 1879 the hemp-carding, hemp- 
spinning, and rope-making industries produced 1,020,000 
roubles, the flour-mills about 300,000 roubles, and the 
aggregate from all the manufactures exceeded 2,000,000 
roubles. Orel is one of the chief markets of central 
Russia for the trade in corn and hemp, as also in hemp- 
seed oil and tallow, which are shipped down the Oka or 
sent by rail. Metal wares, tobacco, kaolin, and glass ware 
are also exported, while salt, groceries, and manufactured 
goods are imported for distribution throughout the villages 
of the government, or to be sent to the Don Cossacks. 
The population, 45,000 in 1875, was 76,700 in 1881. 

ORENBURG, a government of south-eastern Russia, 
bounded on the N. by Ufa and Perm, on the S. and E. by 
the steppe of the Orenburg Kirghiz, and on the W. by 
Samara, has an area of 73,890 square miles. Situated at 
the southern extremity of the Urals and extending to the 
north-east on their eastern slope, Orenburg consists of 
a hilly tract bordered on both sides by steppes. The 
central ridge occasionally reaches an elevation of about 
5000 feet ; there are several parallel ridges, which, however, 
nowhere exceed 2600 fect, and gradually sink towards the 
south. <A great variety of geological formations are repre- 
sented within the government. Diorites and granites enter 
it from the north and appear at many places from under 
the Silurian and Devonian deposits. The Carboniferous: 
limestones and sandstones, as also softer Permian, Jurassic, 
and Cretaceous deposits, have a wide extension in the 
south and east. Magnetic iron, copper, silver, and lead 
ores, auriferous sands, and salt from the lakes constitute 
the mineral wealth of Orenburg, along with its very 
fertile * black earth,” which covers wide areas around the 
Urals, It is traversed from north to south by the Ural 
river, Which also forms its southern boundary ; the chief 
tributaries are the Sakmara and the Ilek. The upper 
courses of the Dyelaya and the Samara, tributaries of the 
Kama and the Volga, also lie within the government, as 
well as the affluents of the Tobol on the eastern slope of 
the Ural range. Numerous salt lakes occur in the district 
of Tchelabinsk ; but several parts of the flat lands occa- 
sionally suffer from want of water. Thirteen per cent. of 
the surface is under wood. The climate is continental and 
dry, the average temperature at Orenburg being 37°-+4 
Fahr. (4*5 in January, 69°°8 in July). Frosts of — 38’, 
and heats of 98° are not uncommon. 

The population (900,550 in 1870) numbered 1,120,700 in 1881. 
The increase is largely due to immigration, an extensive tract of 
uncultivated land which formerly belonged to the Bashkirs having 
recently been purchased by the Government oflicials and leased to 
immigrants from the interior of Russia. The inhabitants are 
mainly Great Russians, Bashkirs (26 per cent.), and Kirghiz 
(about 5 per eent.). The majority belong to the Greek Church, or 
are Noneonformists; 27 per cent. are Mohammedans. The chief 
occupations are agriculture and eattle-breeding. Although only 
3:2 per cent. of the area is under crops, grain is both distilled and 
exported. In 1881 there were in the province 581,000 horses, 
411,000 cattle, 850,000 sheep, and 65,006 pigs. Notwithstanding 
the abundance of iron and copper ore, mining is but little deve- 
loped. The industrial establishments (distilleries, tanneries, flour- 
mills, &e.) are few, and their aggregate production in 1879 was 
only 5,195,000 roubles, employing about 2200 workmen. The 
export trade in corn, skins, and tallow is of some importance, and 
the fairs at Orenburg, Troitsk, and Tchelabinsk yield Pes returns. 
There are five districts, the chief towns of which are Orenburg 


(35,600 inhabitants), Orsk (14,350), Tchelabinsk or Tchelaba (9000). 
Troitsk (8300), and Verkhneuralsk (10,350). 
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The territory of the Orenburg Cossacks, which extends as a 
narrow strip up the Ural river, oceupies the whole of the govern- 
ment east of the Ural mountains, aud joins, by a narrow line of 
posts, the former line of blockhouses of the Siberian Cossacks, has 
an area of 35,820 square miles, with a population in 1880 of 290,800 
Cossacks and 16,460 peasants ; 25,000 were Moslem Bashkirs. 

ORENBURG, capital of the above government, is situ- 
ated on the right bank of the Ural river, 933 miles by rail 
south-east from Moscow. The fortress, which has eleven 
bastions and a circumference of 6300 yards, has lost its 
importance since the recent advances of Russia towards 
the south-east, and is falling into decay. The town, on 
the other hand, is rapidly increasing, and now includes 
the former suburbs of Golubinaya and Novaya. The 
population is 35,600. Orenburg has a military cadet 
school, two lower military schools, a lyceum, and various 
primary schools,—one of them for Kirghiz children. The 
inhabitants are chiefly occupied in agrieulture and trade. 
The manufactures are few, but the trade is steadily 
increasing ; the imports include cotton, silk, furs, wool, 
cattle and horses, while cotton and woollen stuffs, cotton 
yarn, leather, colours, sugar, and grain are exported. 
Orenburg is connected, by rail with Samara on the Volga 
and with Moscow. 

The government of Orenburg was formerly inhabited by the 
Kirghiz in the south and the Dashkirs in the north. The latter 
were brought under the rule of Russia in 1557, and the fort of Ufa 
was erected a few years later in order to protect them against the 
raids of the Kirghiz. The frequent risings of the Bashkirs and 
the continuous attacks of the Kirghiz led the Russian Govern- 
ment in the 18th century to erect a line of forts and blockhonses 
on the Ural and Sakmara rivers, which was alterwards extended 
south-westwards towards the Caspian, and eastwards towards 
Omsk. The central point of these military lines was the fort of 
Orenburg, originally founded at the confluence of the Or with 
the Ural (now Orsk), and afterwards removed (in 1740) 120 miles 
lower down the Ural river to its present site. In 1773 it was 
besieged by Pugatehoff, the leader of the great revolt of the 
peasantry, supported by the Dashkirs. The government of Oren- 
burg was created in 1774, embracing a wide territory which 
reached to the Volga, to the Caspian, and to Perm, the limits 
to the eastward being undefined. In 1865 this was divided into 
two governments, —Ufa in the north and Orenburg in the south. 
The steppe of the Kirghiz, which extends south of the Ural river 
towards the CUNG and the Sea of Aral, continued under the 
jurisdietion of the governor-general of Orenburg. Recently the 
steppe of the Orenburg Kirghiz has been incorporated with the 
newly-created provinces of Turgay and Uralsk; and the territory 
of the Orenburg Cossacks, formerly independent, has been brought 
within the government of Orenburg, and subdivided into districts. 

ORENSE, an inland province of Spain, is bounded on 
the N. by Pontevedra and Lugo, on the E. by Icon and 
Zamora, on the S. by Portugal (Traz oz Montes), and on 
the W. by Portugal (Entre Douro e Minho) and Pontevedra, 
and has an area of 2738 square miles. Its general char- 
acter is mountainous, and its produets are those common 
to all GaricrA (¢.v.), of which historical province it formed 
apart. The principal rivers are the Minho and the Sil. 
The population in 1877 was 388,835; only one town 
(Orense) had a population exceeding 10,000. 

ORENSE, capital of the above province, and the see of 
a bishop, suffragan to Santiago, stands on the western slope 
of Montealegre, on the left bank of the Minho. The river 
is here crossed by a bridge—one of the most remarkable 
in Spain—of seven arches, 1319 feet in length, and at its 
highest point 135 feet above the bed of the river, built by 
Bishop Lorenzo in 1230 and repaired about the middle of 
the 15th century. The principal feature of the town is the 
Gothic cathedral, also dating from Bishop Lorenzo’s time 
(1230) ; it isa comparatively small and unimportant build- 
ing, but has a miraculous image, ‘ EI Santo Cristo,” of wide 
celebrity in Spain, which was brought from Cape Finisterre 
in 1330. The three warm springs to the west of the town, 
known as Las Burgas, attract a considerable number of 
summer visitors ; the waters are similar to those of Carlsbad. 
The trade and manufactures of the plaee are unimportant. 
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Orense—the Aqua Oriyinis, or perhaps S«lientis, of the 
Romans—in 1877 had a population, within the ayunta- 
miento, of 12,586. . 

ORESTES, son of Agamemnon and Clytemnestra. 
According to the legend in Homer, he was absent from 
Mycenz when his father returned from the Trojan War, 
and was murdered by Agisthus, Eight years later Orestes 
returned, and revenged his father’s death by slaying his 
mother and her paramour. Pindar mentions that his 
nurse saved him and conveyed him out of the coun- 
try when Clytamnestra wished to kill him. The tale is 
told much more fully and with many variations in the 
tragedians. He was preserved by his sister Electra, and 
conveyed to Phanote on Mount Parnassus, where king 
Strophius took charge of him. In his twentieth year he 
was ordered by the oracle to return home and revenge his 
father’s death. According to /Eschylus, he met his sister 
Electra before the tomb of Agamemnon, whither both had 
gone to perform rites to the dead; a recognition takes 
place, and they arrange how Orestes shall accomplish his 
revenge. Orestes, after the deed, goes mad, aud is pur- 
sued by the Erinnyes, whose duty it is to punish any 
violation of the ties of family piety. He takes refuge in 
the temple at Delphi; but, thongh Apollo had ordered him 
to do, the deed, he is powerless to protect his suppliant 
from the consequences. At last Athena receives him on 
the acropolis of Athens and arranges a formal trial of the 
case before twelve Attic judges. The Erinnyes demand 
their victim ; he pleads the orders of Apollo; the votes of 
the judges are equally divided, and Athena gives her cast- 
ing vote for acquittal. The Erinnyes are propitiated by 
a new ritual, in which they are worshipped as Eumenides 
(the Kindly), and Orestes dedicates an altar to Athena 
Areia. Such is the account in which authorities generally 
agree, but Euripides introduces a different series of adven- 
tures after Orestes has taken refuge at Delphi. Apollo 
orders him to go to Tauris, carry off the statue of Artemis 
which had fallen from heaven, and bring it to Athens. 
He repairs to Tauris with Pylades, and the pair are at 
once imprisoned by the people, among whom the custom 
is to sacrifice all strangers to Artemis. The priestess of 
Artemis, whose duty it is to perform the sacrifice, 1s 
Iphigeneia, the daughter of Agamemnon, who had been 
transported hither by the goddess when her father was 
about to offer her (sce IPHIGENETA). She offers to release 
Orestes if he will carry home a letter from her to Greece ; 
he refuses to go, but bids Pylades take the letter while he 
himself will stay and be slain. After a conflict of mutual 
affection, Pylades at last yields, but the letter brings about 
a recognition between brother and sister, and all three 
escape together, carrying with them the image of Artemis. 


Orestes appears also as a central figure in the legends of many 
other places. In Cappadocia he introduced the worship of Artemis 
Tauropolos at Comana and Castabala. Near Gythium in Laconia 
was a stone called Zeus Cappotas ; here the madness left Orestes. 
In Troezen there was before the temple of Artemis a stone on which 
Orestes was purified, and a hut in front of the temple of Apollo 
Thearius in which he stayed till the purifieation was accomplished. 
Seven stadia from Megalopolis, on the left of the road to Messene, 
was a shrine of the Mani, 7.e., the Erinnyes. Immediately beyond 
it was a tumulus, on the summit of which was an upright stone like 
a finger, Aaxrv\ov Mvua, where Orestes bit off his own finger in his 
madness. Beyond the mound was another shrine of the Erinnyes, 
worshipped now as Eumenides in association with the Charites (see 
Graces). Here the Erinnyes, who had hitherto appeared black 
to Orestes, appeared white to him, and the madness left him. 
Then he eut off his hair as an offering at a place Koupetov. The 
name of the tumulus is clearly connected with the belief still 
frequently occurring that a hand appears out of the tomb of any 
person who has murdered a mother or been murdered by her. The 
tumulus itself was obviously one of those graves, which were especi- 
ally common in Lydia, a tumulus with a pillar on the apex ; such 
tumuli were found in Laconia, where, as Atheneus says, they were 
called “the graves of the Phrygians who came with Pelops.” 
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In these legends it is apparent that Orestes is the guilt-laden 
mortal who is purified from his sin by the grace of the gods ; his 
purification is a type of the merciful justice which the gods in- 
tend should be shown to all persons whose crime is mitigated by 
extenuating cireumstances. These legends belong to an age when 
higher ideas of law and of social duty were being established ; the 
implacable blood-feud of primitive society gives place to a fair tria] 
of the culprit, and in Athens, when the votes of the judges are 
evenly divided, mercy prevails. In the religion of Delphi similar 
ideas underlie the ancient festival Septerion : in it Apollo himself is 
the murderer, and his example sets forth to mankind the method of 
purification which heaven opens to such sinners, if they are not 
entirely and wilfully guilty. Orestes is not a figure of the Apollo 
religion, but is clearly connected with the cultus of the Erinnyes ; 
and his relation to these goddesses, and the intention of the myth, 
are very plain in the Megalopolitan legend above mentioned. The 
Trezenian legend has no appearance of being really ancient, just as 
the tales that connect Orestes with the district Orestea in Arcadia, 
or Orestias in Epirus, are obvionsly fictions of a later time. On 
the other hand, the Orestes of Taurie and Cappadocian legend is a 
different person, connected with the spread of Artemis-worship ; it is 
not improbable that a similarity of name caused the identification 
of two heroes belonging respectively to the cultus of Artemis and 
of the Erinnyes. 

Orestes had an historic part assigned to him as Greek mythology 
became systematized. Phocian auxiliaries restored him to the 
throne of his father, and, according to Hellaniens, he began the 
JEolie migration to Asia Minor. He was buried on the road from 
Tegea to Thyrea, and Herodotus (ii. 67) tells a quaint story of the 
manner in which the Spartans discovered his bones and, in obedienco 
to an oraele, carried them to Sparta. 


ORFA. See Epessa, vol. vii. p. 652. 

ORFILA, MATHIEU JOSEPH BONAVENTURE (1787-1853), 
the founder of modern toxicology, and one of the most 
eminent of the French school of medicine during its 
brightest period, was by birth a Spaniard, having been 
born at Mahon in Minorca on 24th April 1787. An island 
merchant's son looked naturally first to the sea for a pro- 
fession ; but a voyage at the age of fifteen to Sardinia, 
Sicily, and Egypt did not prove satisfactory. He next 
took to medicine, which he studied at the universities of 
Valencia and Barcelona with so great applause that the 
local authorities of the latter city granted him a pension 
to enable him to follow his studies at Madrid and Paris, 
preparatory to appointing him professor. He had scarcely 
settled for that purpose in Paris when the outbreak of the 
Spanish war, in 1807, threatened destruction to his pro- 
spects. But he had the good fortune to find a parent in 
a merchant uncle at Marseilles, and a patron in the good 
and great Vauquelin the chemist, who braved the wrath of 
Napoleon against the Spaniards, claimed him as his pupil, 
guaranteed his conduct, and saved him from expulsion from 
Paris. Four years afterwards he graduated, and immedi- 
ately became a private lecturer on chemistry in the French 
capital .In 1819 he was appointed professor of medical 
jurisprudence, and four years later he succeeded Vauquelin 
as professor of chemistry in the faculty of medicine at Paris. 
In 1830 he was nominated dean of that faculty, a high 
medical honour in France. Under the Orleans dynasty, 
honours were lavishly showered upon him: he became 
successively member of the council of education of France, 
member of the general council of the department of the 
Seine, and commander of the Legion of Honour. The 
republic of 1848 put an end to these adventitious dis- 
tinetions ; and chagrin at the treatment he experienced 
at the hands of the Governments which succeeded that of 
Louis Philippe is supposed to have shortened his life. He 
died, after a short illness, in March 1853. 

Orfila’s chief publications are four in number :—On General Toxi- 
cology (1814), On Medical Jurisprudence (1828), A Treatise on 
Chemistry (1817), and Medico-legal Exhwmations (1836) ; but he 
also wrote many valuable papers, chiefly on subjects connected with 
medical jurisprudence. His fame will rest mainly on the first- 
named (Traité de Toxicologie Générale), published when he was only 
in his twenty-seventh year. It is a vast mine of experimental 


observation on the symptoms of poisoning of all kinds, on the 
appearances which poisons leave in the dead body, on their physio- 
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logical action, and on the means of detecting them. Few branches 
of science, so important in their bearings on every-day life and so 
difficult of investigation, can be said to have been created and 
raised at once to a state of high advancement by the labours of a 
single man. 

ORFORD, Earts or, See WALPOLE. 

ORGAN. The notes of the organ are produced by pipes, 
which are blown by air under pressure, technically called 
wind, Pipes differ from one another in two principal 
ways—(1) in pitch, (2) in quality of tone. (1) Consider 
first a series of pipes producing notes of similar quality, 
but differing in pitch. 
Each stop of the organ is in effect a musical instrument in 
itself. (2) The pipes of different stops differ, musically 
speaking, in their quality of tone, as well as sometimes in 
their pitch. Physically, they differ in shape and general 
arrangement. The sounding of the pipes is determined 
by the use of keys, some of which are played by the hands, 
some by the feet. A complete stop possesses a pipe for 
every key of some one row of manuals or pedals. If one stop 
alone is caused to sound, the effect is that of performance 
on a single instrument. There are such things as incom- 
plete stops, which do not extend over a whole row of keys ; 
and also there are stops which have more than one pipe 
to each key. Every stop is provided with mechanism by 
means of which the wind can be cut off from its pipes, so 
that they cannot sound even when the keys are pressed. 
This mechanism is made to terminate in a handle, which 
is commonly spoken of as the stop. When the handle is 
pushed in, the stop does not sound; when the handle is 
pulled out, the stop sounds if the keys are pressed. An 
organ may contain from one to four manuals or keyboards 
and one set of pedals. "There are exceptional instruments 
having five manuals, and also some having two sets of 
pedals. 


pedal is two and a half octaves, from C to f. This repre- 
sents the pitch in which the notes of the pedal are written ; 
but the pedal generally possesses stops sounding one 
octave lower than the written note, and in some cases 
stops sounding two octaves below the written note. Each 


Such a series is called a stop. Stops, 


The usual compass of the manuals is four and a Com- 
half octaves, from C to g” inclusive. The compass of the pass. 
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manual or pedal has as a rule one soundboard, on which Sound 
all its pipes are placed. Underneath the soundboard is board, 


the windchest, by which the wind is conveyed from the** 


bellows, through the soundboard, to the pipes. In large 
organs there may be two or more soundboards for onc 
manual or pedal. The windchest contains the mechanism 
of valves by which the keys control the admission of wind 
to the soundboard. The soundboard contains the grooves 
which receive the wind from the valves, and the slides by 
which the handles of the stops control the transmission 
of the wind through the soundboard to the pipes of the 
different stops. 

The grooves of the soundboard are spaces left between 
wooden bars glued 


on to the table of the 
soundboard. There 
is usually one groove 
for every key. The 
notes, which have to 


grooves of the bass 
supply wind for large 
pipes, are broader 
than those of the 
treble. The bass bars 
are also thicker than 
those of the treble, 
that they may the 
better support the 
great weight which 
rests on the bass portion of the soundboard. The table 


Fie. 1.—4A portion of the table with the open 
grooves seen from below. 


Pipes. 


Reson- 
ance of 


pipes. 
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forms the top of the grooves. 
closed below with 
leather, except the 
opening left ineach, 
which is closed by 
the key-valve or 
pallet. 

The sliders are 
connected with the 
draw-stops or stop- 
handles, which are 
covered in with 
stout upper boards, on which the pipes stand. The stop- 
handles are pulled out, and holes are then bored straight 
down through the upper 
boards, sliders, and table to [Fa 


admit the wind from the NHL LP 
| l 
M 


Fic. 2,—4 section of a groove, with the table, 
windehest, and pallet. 


grooves to the pipes. When 
the sliders are shifted by AAO 
pushing in the handles, the 
holes no longer correspond, 
and the pipes are silenced. 
Pipes are divided first M- Fie, 3.—A section at right angles to 
to jlue-pipes and reed- pipes. fig. 2. 
Flue-pipes are blown by a wind mouthpiece characteristic 
of the organ, while in reed-pipes the wind acts on a metal 
tongue vibrating on a~ 
reed, and the motion of 
the tongue determines 
the speech of the pipe. 
Pipes are made either 
of wood orof metal. Wood 
flue-pipes are generally of 
the form of a rectangular 
parallelepiped, metal flue- ` 
pipes of a cylindrical 
shape, Reed-pipes are Pat AIDS ote aa E 
conical or pyramidal, and ofthe stops; the small circles show the 
widen towards ‘the «op,  helefer we wind. 
Some flue-pipes are made with stopped ends; these asa 
rule sound a note about an octave lower thau the corre- 
sponding ^ open 
pipes of the same 
length. Such are 
the stopped dia- 
pason, bourdon, 
and stopped flute. 
The general ele- 
mentary theory of 
the resonance of a 
pipe is tolerably 
simple. The effec- 
tive length of the 
pipe is determined 
byineasuringfrom 
the upper lip to 
the open end in 
open pipes, and 
from the upper 
lip to the stopper 
and back again in 
stopped pipes. To 
this is added an 
allowance for the effect of each opening, since the condition 
of perfect freedom from constraint does not subsist at the 
opening itself. "The correeted length is traversed twice 
(backwards and forwards) by sound, in the time of one 
vibration of the resultant note. This describes in a rough 
and general manner the way in which any disturbance gives 
rise to the note of the pipe; but the theory of the mouth- 
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Fic, 5.—a, an open diapason ; b, a stopped diapason ; 
c, an oboe; and d, a trumpet,—c and d being forms 
of reed-pipes. 
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pieces is a much more diffieult matter, into which we cannot 
here enter. 

In reed-pipes which are simply conical the resonance of 
the body is nearly the same 
as that of an open pipe of 
thesamelength. Where the 
form is irregular no simple 
rule can be given. But the 
resonance of the body of the 
pipe is generally the same 
as the note produced. The 
tongue of a reed-pipe alter- 
nately opens and closes the 
aperture of the reed. In this 
way it admits pulses of wind 
to the body of the pipe; 
these, if they recur at the 
proper intervals, maintain its 
vibration, which takes place 
when the note produced cor- SE 
responds to the resonance of the pipe. The reed itself has 
its vibrating length determined by a wire which presses 
against it. The free end of this wire is touched with the 
tuning tool until a satisfactory note is produced. 

The pitch of the different stops is commonly denoted by 


F16, 6.—Monthpieces in somewhat 


the conventional approximate length of the pipe sounded length, 


by C, the lowest key of the manual. 
stops which have no bass, the length of the pipe which C 
would have if the stop were extended down serves to 
indicate the pitch. 

The conventional length of the C-pipe for stops having 
the normal pitch of the keys is 8 feet; a pipe having 
twice this length sounds the octave below, a pipe having 
half that length the octave above, and so on. Thus stops 
which sound the octave below the normal pitch of the keys 
are spoken of as 16-foot stops. Even where the pipes are 
stopped so that the actual length is only 8 feet, they are 
spoken of as having “16-foot tone." Similarly 32-foot 
stops sound two octaves below the normal pitch of the 
keys. But if these notes are produced by stopped pipes, 
whose actual length is only 16 feet, they are spoken of as 
having “ 32-foot tone.”  Sixteen-foot and 32-foot stops are 
specially characteristic of the pedal, where the names also 
signify the length of the open pipe which would sound the 
note actually produced by the lowest C. In old organs, 
where the modern compass was not adopted, it was not 
unusual to find stops spoken of as of 12 feet or of 21 feet. 
In these cases the lowest note was frequently F. Old 
English organs, however, more often had G for their lowest 
note. The designation of the stops in these cases had be- 
come rather anomalous, and need not be entered into. Of 
stops higher than the normal pitch of the keys, the octave 
is denoted by 4 feet if made with open pipes, 4-foot tone 
if stopped ; the twelfth is commonly spoken of as 2$, the 
fifteenth or double octave as 2 feet. Higher-sounding stops 
are occasionally used, but these generally form part of 
* mixtures," and the foot-lengths of the separate ranks are 
not usually given. 

The true or accurate lengths of the pipes vary within 
considerable limits. The base of the scales (dimensions) 
varies according to the standard of pitch, and the voieing 
and the complicated natural laws of pipes produce other 
deviations from simple relations, so that the conventional 
dimensions can only be regarded as a simple means of 
classifying the stops according to their pitch-relations. 
For this purpose they are essential; they are continually 
appealed to in discussion and description ; and they are 
almost invariably marked on the stop-handles in all 
countries, so that a moderate knowledge of foreign nomen- 
clatures, combined with the habit of seizing the meaning 


Even in incomplete $. 
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Foot- 


pitch, 


Manuals. 


Great 
organ, 
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of the figures such as 16, 8, 4, on the stop-handles, will 
frequently suffice as a key to the complexities of a foreign 
organ. 

Each of the manuals, or rows of keys, of an organ con- 
stitutes a separate organ, which is more or less complete in 
itself. "The names of the different manuals or organs are 
great organ, swell organ, choir organ, and solo organ. The 
fifth manual, where it occurs, is the echo organ. The above 
is the usual order in point of development and frequency of 
occurrence, although the solo is sometimes preferred to the 
choir organ, The great organ is in a certain sense the 
principal department of the organ. It may be regarded as 
formed by a completely developed series of those funda- 
mental stops which constitute the solid basis of the tone of 
the instrument. If an instrument be constructed with only 
a single manual this necessarily assumes, in general, the 
characteristics of a great organ. The great organ is called 
* grande orgue” in French, and first manual or “ haupt- 
werk ” in German. 

It is proposed to describe the principal organ-stops 
under the heads of the manuals to which they belong. 
The enumeration will not be exhaustive, but will include 
all the usual types. 

The great organ commences generally with stops of 
16-foot length or tone in large instruments. In some cases 
a 32-foot sounding stop ts introduced, but this cannot be 
said to be a proper characteristic of the great organ. The 
foundation tone is of 8 feet; the stops of higher pitch 
serve to add brilliancy ; those of 16 feet, which sound the 
octave below the normal pitch, serve to add gravity and 
weight to the tone.  Sixteen-foot stops are commonly 
spoken of as “doubles,” their conventional length being 
twice that of stops of normal pitch. 

The 16-foot stops are the 16 double open diapason, and 
the 16 bourdon or double stopped diapason, to which, in 
very large instruments, there may be added a 16 double 
trumpet. The double open diapason on the great organ 
consists usually of metal pipes, having moderate “scale” 
or transverse dimensions. "These are of the same general 
character as the pipes of the ordinary open diapason, 
though they are made somewhat less powerful. In the 
better instruments of the second class as to size this stop 
alone would probably be regarded as representing suitably 
and sufficiently the class of doubles on the great organ. 
It gives great body to the general tone, and appears de- 
cidedly preferable to the bourdon, which frequently takes 
its place. The 16 double dulciana may be regarded as 
a variation of the double open diapason. It is sometimes 
used where the full effect of a double open is not considered 
desirable. It possesses the light and not full tone of the 
dulciana. It does not appear to be peculiarly suitable for 
the purposes of a double. 

The 16 bourdon or double stopped diapason, when used 
on the great organ, is made of rather small scale and light 
tone. It gives great body to a large great organ, and 
affords interesting combinations with other stops, such as 
the 4-foot flute. It is used either alone in smaller organs 
of the second class or in addition to a double open in 
larger instruments. The notes are produced from wooden 
pipes of rectangular section, stopped at the end, and having 
half the conventional length, 

The 16 double trumpet is a trumpet (large reed stop) 
sounding the octave below the normal pitch. It is used 
generally in instruments of the largest size, but is some- 
what more common in Germany, It is useful in giving a 
massive character to the tone of the full great organ, which 
is otherwise apt to become disagreeable on account of the 
great development of stops of a piercing character. If, 
however, the double trumpet is rough in tone, it is apt to 
communicate to the whole a corresponding impression. 
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The judicious balancing of such elements as the double 
trumpet and the piercing stops such as mixtures is one 
of the principal features of a good German great organ. 


j 
We now proceed to the 8-foot stops (the reeds come at Great 


the end according to ordinary usage). 
organ may contain 8.stopped diapason, 8 open diapason 
(one or more), 8 gamba, and 8 hohlflóte. The 8 stopped 
diapason on the great organ is usually of wood, of mode- 
rate scale, and some considerable fulness of tone. The 
actual lengths are about half the conventional lengths. 
These pipes are sometimes made of metal Few stops 
admit of more variety and individuality in their quality 
of tone than the stopped diapason; but too frequently the 
great organ stopped diapason fails to attract attention on 
its merits, being regarded simply as an inconsiderable por- 
tion of the foundation tone. 

If there is any one stop which in itself represents the 
organ as a whole it is the open diapason. The pipes of 
this stop are the typical metal pipes which have always 
been characteristic of the appearance of the organ. A 
single open diapason stop is capable of being used as an 
organ of sufficient power for many purposes, though of 
course without variety. The pipes of this stop are called 
“principal” in German, this appellation apparently corre- 
sponding to the fact that they are the true and original 
organ-pipes. The English appellation of “diapason ” has 
been taken to mean that these are the normal pipes which 
run through the whole compass. This, however, docs not 
appear to be the actual derivation of the term ; originally 
it is technically applied to the organ-builder's rule, which 
gives the dimensions of pipes; and it appears that the 
application to the stop followed on this meaning. 

The scales, character, and voicing of the open diapason 
vary with fashion, and are different in different countries. 
We may distinguish three principal types. The old 
English diapasons of the days before the introduction of 
pedal organs into England were characterized by a rich 
sweet tone, and were not very powerful They were 
generally voiced on a light wind, having a pressure 
equivalent to that of a column of water of from 2 to 2} 
inches. The scale was in some cases very large, as in 
Green's two open diapasons 1n the old organ at St George's, 
Windsor; in these the wind was light and the tone very 
soft. In other cases the scale was smaller and the voicing 
bolder, as in Father Smith's original diapasons in St 
Paul's Cathedral, But on the whole the old English 
diapasons presented a lovely quality of tone. English 
travellers of those days, accustomed to these diapasons, 
usually found foreign organs harsh, noisy, and uninterest- 
ing. And there are many still in England who, while 
recognizing the necessity of a firmer diapason tone in view 
of the introduction of the heavy pedal bass, and the 
corresponding strengthening of the upper departments of 
the organ tone, lament the disappearance of the old 
diapason tone. However, it is possible with care to obtain 
diapasons presenting the sweet characteristics of the old 
English tone, combined with sufficient fulness and power 
to form a sound general foundation. And there can be 
no doubt that this should be one of the chief points to be 
kept in view in organ design. 

The German diapason was of an entirely different 
character from the English. The heavy bass of the pedals 
has been an essential characteristic of the German organ 
for at least two or three centuries, or, as it is said, for 
four. The development of the piercing stops of high 
pitch was equally general. Thus foundation work of 
comparatively great power was required to maintain the 
balance of tone ; the ordinary German diapason was very 
loud, and we may almost say coarse, in its tone when 
compared with the old English diapason. The German 


An ordinary great organ 
feet, 
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stop was voiced as a rule on from 31 to 4 inches of wind, 
not quite twice the pressure used in England. 

The French diapason is a modern variety. It may be 
described as presenting rather the characteristics of a loud 
gamba than of a diapason. In other words, the tone tends 
towards a certain quality which may be described as 
* tinny " or metallie, or as approaching to that of a string 
instrument of rather coarse eharacter. Some modern 
English builders appear to aim at the same model, and 
not without success, 

The tone of a diapason must be strong enough to assert 
itself. 
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If any such use is made of the flute it is desirable that it 
should not be too strong ; but its habitual use to give 
point to thẹ diapasons is in every way to be deprecated, 
If the diapasons are not strong enough, let them be altered; 
but that the diapasons of any organ should never be heard 
without the accompaniment of a 4 flute is a barbarism. 
The ordinary use of the 4-foot stops is to add a degree 
of loudness to the diapasons. This is accompanied with 
a certain measure of keenness, which may become disagree- 
able if the 4-foot tone is disproportionately strong. The 
ordinary practice is to use the 4-foot tone very freely. 


It is the foundation of the whole organ tone. It 
is the voicer’s business to satisfy this condition in con- 
junction with the requirement that the tone shall be full 
and of agreeable quality. 


The 22 twelfth stop sounds fiddle g on the C key. It Great 
is composed of diapason pipes, rather small and gently organ 
voiced. Its use is said to be to thicken the tone, which HM o 
it certainly does. But how far the particular effect pro- pitch. 


The 8 spitzflöte may be regarded as a variety of open 
diapason. The pipes taper slightly towards the top, and 
the quality is slightly stringy. This stop was much used 
at one time in place of a second open diapason. But it 
appears better that, where two open diapasons are desir- 
able, they should both be of full diapason quality, though 
possibly of different strengths and dimensions. The ad- 
mixture of stringy qualities of tone with the diapasons 
is always to be depreeated. 

The 8 gamba was originally an imitation of the viola 
da gamba, a sort of violoncello. When made of a light 
quality of tone it is a pleasing stop; but its use in 
the great organ instead of a second open diapason is 
greatly to be deprecated for the reasons just stated. It 
is frequently found that, where a gamba is provided on 
the great organ, it is neeessary to remove it from the 
compositions (mechanical arrangements for pulling out the 
stop-handles in different combinations), as the tone does 
not blend. 

The 8 hohlfléte is an open flute, usually of wood, and 
of small scale. If made to a moderate scale and fully 
voiced it possesses a full pleasant tone, whieh is a useful 
support to the foundation tone of the great organ. The 
8 elarabella differs from the hohlflóte in being usually 
of rather large scale, and having the open pipes only in 
the treble. In old organs a separate bass was generally 
provided ; now it is more usual to supply the stop with a 
stopped bass. The duleiana and keraulophon, though 
sometimes found on the great organ, are regarded as more 
appropriately placed elsewhere. 


duced is desirable is another question. It is generally 
necessary that this stop should be accompanied by the 
fifteenth or other octave sounding stop of higher pitch. 
But in some cases the twelfth can be used with notes of lower 
piteh only. One such eombination is—twelfth, full-toned 
8-foot harmonie flute, soft reed in 16-foot pitch. This 
eombination is sometimes used in single notes for solo 
purposes, The sound of the twelfth appears to be masked 
or absorbed by the volume of tone of lower pitch. These 
combinations require careful handling, as the effect of the 
twelfth is offensive if it remains distinctly perceptible. 

The 2 fifteenth, or superoctave, of the great organ con- 
sists of diapason pipes sounding notes two octaves above 
the normal pitch of the keys. The 2 piccolo is a fluty 
stop of less power, having the same pitch. The 2-foot tone 
is commonly used as giving a degree of loudness to the 
great organ beyond that obtainable with the 4-foot tone. 

The modern great organ fifteenth is generally a very 
powerful stop, and requires great eaution in its use in 
organs of moderate size, or in limited spaees. The old 
English high pitched stops had little power, and their 
brilliancy was capable of pleasing without offence. The 
modern great organ up to fifteenth can only be heard 
with comfort in very large spaces. Under such suitable 
circumstances the fifteenth is capable of giving to the 
whole tone a ringing or silvery character, which lends 
itself specially to contrast with the tone of reeds. This 
peculiar keen tone, however, requires for its full develop- 
ment the mixtures. 

Mixture, sesquialtera, furniture, cymbal, scharf, cornet, 


Great The 4-foot stops of the great organ comprise the 4 prin- | are various names applied to a description of stop which 
X cipal and the 4 flute. The 4 principal is the octave of the | possesses several ranks, or several pipes to each note, ‘The 
eet. 


open diapason, generally of somewhat reduced scale and 
light but bright quality of tone. The use of the word 
* prineipal " in connexion with this stop is purely English, 
and is said to be conneeted with the use made of it as the 
standard of tuning for the whole organ. The Germans 
and French both designate this stop as **oetave." 

Of the 4 flute there are several varieties,—open, stopped, 
wood, metal, and harmonic. The harmonic flute has open 
metal pipes of double the conventional length, which speak 
their octave. This is determined partly by the voicing, 
partly by making a small hole about the middle of the 
length, which determines the motion as that of the two 
separate lengths between which the hole lies. Harmonic 
flutes have a sweet but full and powerful tone. Other 
flutes are generally rather light, exeept the waldflóte, 
whieh is a powerful stop of a somewhat hooting quality. 

The great organ flute is frequently used to give bril- 
liancy to light combinations. Thus it may be used with 
the stopped diapason alone, or with the 16 bourdon alone, 
or with any of these and either or both of the open dia- 
pasons. Where the diapasons are scarcely strong enough 
to assert themselves in accompaniment, it is a very common 
practice to put the 4 flute into the diapason composition. 


pipes of each note sound a chord, which is generally eom- 
posed of concordant notes of the harmonic series whose 
fundamental is the proper note of the key. Modern mix- 
tures generally consist of fifths and octaves. "Their com- 
position is not the same throughout the whole range of 
the keyboard. A three-rank mixture may consist of the 
following (the numbers signify intervals, reckoned along 
the scale)— 
C — c (tenor) 15 — 19 — 22 
ed to top 8— 12— 15. 
For à somewhat larger full mixture this may be modi- 
fied as follows— 
C — c (middle) 
c2 to top 


15 — 19 — 22 


1— 8—12— 15. 


A sharp mixture suitable for a large instrument may be 


as follows— 
Five Ranks. 
C —c 15—19 — 99 — 96 — 99 
cg —f'à 8—12—15— 19 —82 
! —”" 1— 8—12—15— 19 
c" totop 1— 5— 8—12— 15. 


The last two compositions are given by Hopkins in his 
great treatise on the organ. 
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The early mixtures generally included the tierce (17th, 
or two octaves and a third). The German practice was 
to unite this with a twelfth, carrying the combination 12-17 
throughout the keyboard under the name of sesquialtera. 
It is agreed that there is no direct derivation of this use 
from the word, and that the name should be sexta. The 
combination is, however, not now usually provided. The 
old English sesquialtera was ordinarily simply a form of 
mixture, as was the furniture. The mounted cornet con- 
sisted usually of five ranks— 

1—8—12—15 — 17. 
It extended from middle c upwards. The pipes were raised 
on a small soundboard of their own ; they were of very 
large scale and horn-like tone. The stop was used for re- 
inforeing a melody. It is now obsolete. 

The question of the employment and composition of 
mixtures is of the greatest importance with respect to the 
good effect of the full organ proper, t.e., without reeds. 
With reference to the whole question of keen-toned stops 
it may be laid down that their free employment in the 
great organ does not produce a good effect unless the organ 
is situated in a very large space. If this is the case, 
properly proportioned mixtures are capable of giving to 
the tone of the full diapason work a character which 
is brilliant without being overpowering. The contrast 
between this class of tone and that afforded by the reeds 
is one of the most charming and legitimate effects within 
the range of the instrument. 

We now pass to the reeds. The 16-foot trumpet has 
been already alluded to, and there remain 8 trumpet and 
4 clarion or octave trumpet. These are both stops of great 
power. The best trumpets possess also richness and 
smoothness of tone. Stops of this class can be used with 
the diapasons only, producing what may be described as a 
rich-toned blare of moderate strength. The more usual 
employment of the reeds is in connexion with the entire 
great organ, the whole forming the ordinary fortissino of 
the instrument. 

The second department of the English organ is the swell 
organ. The whole of the swell pipes are enclosed in a 
box, faced on one or more sides with a set of balanced 
shutters. When these are closed the tone is almost com- 
pletely muffled. When the shutters are opened, by means 
of a pedal usually, the sound bursts out. In order that the 
use of the swell may be effective, it is necessary that the 
shutters should close tightly, and that there should be a 
sufficient volume of tone to produce an effect when they 
are opened. The swell is of entirely English origin ; it 
has been introduced in Germany to a very small extent, 
but more widely in France. It is usually called “recitatif” 
on the Continent. The chief characteristic of the swell 
is the rich and powerful volume of reed-tone of a peculiar 
character which it contains. But other stops are also of im- 
portance. We consider them in order. The 16 bourdon, 
small scale, is very commonly used in swells. It assists 
in giving body to the tone. It occupies, however, a large 
space within the swell box ; and where the choice between 
it and a 16-foot reed has to be made there can be no 
doubt that the reed should be preferred, as it contributes 
so much more to the development of the characteristic 
swell tone. 
are two alternative forms of 16-foot reed. The first is the 
more powerful of the two. Either of these stops imparts 
great richness to the tone of the other swell reeds, giving 
specially to the bass the peculiar quality which suggests 
great power. 

The 8-foot diapason work is principally valuable for the 
soft effects obtained from it. The diapasons are voiced 
less loudly than for the great organ; and within the 
shutters they sound very soft indeed. The dulciana is the 


The 16 contra fagotto and the 16 bass oboe 
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softest stop generally available; and either this or some 
similar stop is introduced into the swell for the purpose 
of obtaining effects of the most extreme softness. Space 
within the swell box has generally to be economized. The 
complete bass of the open diapason or dulciana requires an 
8-foot swell box, whereas even a 16-foot reed can be bent 
round so as to go within a smaller box if necessary. The 
open diapason and the dulciana are therefore often cut short 
at tenor e, and completed, if desired, with stopped pipes. 
The 4 principal and the 4 flute stops are similar to the 
corresponding stops in the great organ, but are somewhat 
lighter in tone. As in the case of the great diapasons 
and the 4-foot flute, it sometimes happens that the first 
reed combination (oboe) is not strong enough. Then the 
principal is sometimes put into its composition. This 
almost invariably spoils the effect entirely. 

The 2 fifteenth and mixtures are much moré pleasing in 
the swell than in the great organ. The shutters tone them 
down, so that they cannot easily become offensive. Added 
to the reeds, they give a peculiar brilliancy to the full 
swell. But perhaps their most pleasing use is when all 
the diapason work of the swell is used alone, and as a con- 
trast to the reeds. 

The usual reeds are as follows, besides the doubles 
already mentioned :—8 oboe, 8 cornopean, 8 trumpet, 
and 4 clarion (octave trumpet). The oboe (hautboy) is a 
conventional imitation of the orchestral instrument. It is 
a stop of delicate tone, and perhaps is at its best in solo 
passages, softly accompanied on another manual. The 
cornopean has a powerful horn-like tone. It is the stop 
which, more than any other, gives to the English swell its 
peculiar character. The trumpet is used in addition to 
the cornopean in large instruments. The clarion serves 
to add brightness and point to the whole. 

The third department is the choir organ. 


gamba, 8 keraulophon, and 8 hohlfióte. 

As a rule no open diapason is provided for choir organs, 
unless they are larger than usual ; but a small open is most 
useful as a means of obtaining a better balance than usual 
against the other manuals. The stopped diapason is gener- 
ally made to contrast in some way with that on the great 
organ. The hohlflóte, or its representative, is generally a 
lighter stop than what would be put on the great organ. 
The gamba is better placed in the choir organ than in the 
great or the swell. Such stops as the gamba and the 
keraulophon are frequently placed in the swell with the 
idea of adding to the reediness of the tone. But this is 
fallacious. Their tone is not strong enough to assert itself 
through the shutters, and their peculiar character is there- 
fore lost. On the choir organ, on the other hand, the sort 
of strength required is just about what they possess, and 
they show to advantage. The keraulophon is a stop in- 
vented by Gray and Davison, and has been widely adopted 
for many years. It has a hole made in each pipe near the 
top, and gives a peculiar tone very well described by its 
name (horn-flute). Though not very like the gamba, its 
tone is so far of the same type of quality that the two 
stops would hardly be used together. It is generally the 
case that similar stops of exceptional characters do not 
combine well, whereas stops of opposed qualities do com- 
bine well. Thus a gamba and a keraulophon would not 
combine well, whereas either of them forms an excellent 
combination with a stopped diapason or a hohlflóte. 

The 4 principal is sometimes very useful. A light com- 
bination on the choir, with excess of 4-foot tone, may often 
be advantageously contrasted with the more full and solid 
tone of the great diapasons, or with other attainable effects. 
The 4 flute is constantly used. The 2 piccolo is frequently 
found on the choir organ, but is not particularly useful. 


The 8-foot Choi: 
work may contain 8 stopped diapason, 8 open diapason, 8 orga: 
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In organs which have no solo manual there is usually 
a clarionet (cremona, cromorne, or krummhorn, in old 
organs sometimes corno di bassetto) on the choir, and 
often an orchestral oboe (real imitation of the instrument). 
These are reed-stops. The dulciana and another soft stop, 
the salicional, salcional, or salicet (of similar strength, but 
slightly more pungent quality) are often placed on the 
choir. They are, however, hardly strong enough to be of 
much use there, and in the swell they are useful for effects 
of extreme softness. In very large instruments a fifteenth 
and a mixture are sometimes placed on the choir, which in 
this case has a complete series of diapason work. If the 
fifteenth and the mixtures are light enough the result is a 
sort of imitation of the tone of the old English organ. It 
also forms a useful echo to the great organ, t.e., a passage 
played on the great may be repeated on the similar but 
fainter tone of the choir with the effect of an echo. In 
instruments of the largest size the choir is sometimes pro- 
vided with a very small bourdon of 16 foot tone, which 
helps to give to the tone the character of that of a small 
full organ without reeds. 

The solo organ is comparatively modern, at all events 
in its present usual form. A fourth manual was not un- 
known in old German organs ; but the contents of all four 
resembled each other in a general sort of way, and there 
was nothing like the English swell or the modern solo. 
The solo appears to have arisen with Cavaillé-Coll in 
France, and Hill in England, as a vehicle for the powerful 
reed-stops on heavy wind introduced by these builders. 
Thus the French term for the solo is “clavier des bom- 
bardes? ; and in the earlier English solos the “ tuba mira- 
bilis? was usually prominent. A solo organ may suitably 
contain any of the following stops :—8 tromba (a powerful 


: reed on heavy wind), 8 harmonic flute (powerful tone and 


heavy wind), 8 clarionet and 8 orchestral oboe (real imi- 
tations of the instruments), and 8 vox humana (conven- 
tional imitation of the human voice). 

The vox humana is sometimes placed in the swell. The 
last three stops are reeds. They may be with advantage 
enclosed in a swell box, having a separate pedal. In very 
large instruments a complete series of both diapason and 
reed stops is occasionally placed on the solo. But there 
does not seem to be much advantage in this arrange- 
ment. 

We now come to the pedal. This forms the gencral bass 
to the whole organ. Thirty-two foot stops only occur in 
the largest instruments; they are as follows:—32 open 
diapason (wood or metal), 32-foot tone bourdon, and 32 
contra trombone, posaune, bombarde, sackbut (reed). The 
52-foot open diapason, whether wood or metal, is usually 
made of large scale, and produces true musical notes 
throughout. Its musical effect in the lower part of its 
range is, however, questionable, so far as this depends on 
the possibility of recognizing the pitch of the notes. It 
adds great richness to the general effect, particularly in 
large spaces. The 32-foot tone bourdon is not usually a 
successful stop. It rarely produces its true note in the 
lower part of its range. The 32-foot reed on the pedal 
has long been a characteristic of the largest instruments. 
With the old type of reed it was rarely pleasant to hear. 
The manufacture has been greatly improved lately, and 
these large reeds are now made to produce a fairly smooth 
effect. Deep reed notes, when rich and good, undoubtedly 
form one of the principal elements in giving the impression 
of power produced by laige organs. From this point of 
view they are of great importance. Nevertheless the 
effect of large pedal reeds is generally more satisfactory 
to the performer than to the listener. 

The 16-foot pitch may be regarded as the normal pitch 
of the pedal ; the principal stops are as follows :—16 open 
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diapason (wood or metal), 16-foot tone bourdon, 16 violone 
(imitation of double bass), and 16 trombone or posaune 
(reed). The 16-foot open diapason on the pedal assumes 
different forms according to circumstances. As a rule the 
character is sufficiently indicated by the stop being of wood 
or metal. The wooden open is generally of very large 
scale, and produces a ponderous tone of great power and 
fulness, which is only suitable for the accompaniment of 
the full organ, or of very powerful manual combinations. 
Such a stop is, as a rule, unsuitable in organs of moder- 
ate size, unless supplemented by lighter 16s for ordinary 
purposes. The metal open is of considerably smaller 
scale (in fact all metal pipes are effectively of much 
smaller scale than wooden pipes of similar diameter) The 
metal gives a clear tone, lighter than that of large wooden 
pipes, and pleasanter for ordinary purposes. The metal 
open combines advantageously with a bourdon. In the 
largest organs both wood and metal open 16s may be suit- 
ably provided. Where metal pipes are made a feature in 
the organ-case, both the double open diapason in the great 
organ and the metal 16 of the pedal may be properly made 
of good metal (polished tin or spotted metal), and worked in 
to the design of the organ-ease.! The same applies to the 
32-foot metal opens of the largest instruments. This saves 
space in the interior, and gives the large pipes room to speak, 
which is apt to be wanting when they are placed inside. 
The 16-foot tone bourdon on the pedal may be made of any 
scale according to circumstances. If it is the chief bass of 
the organ it is made very large and with great volume of 
tone. Such stops are unsuitable for soft purposes, and a 
soft 16, usually a violone, is required in addition. If the 
loud department of the 16 tone is otherwise provided for 
the bourdon may be made of moderate strength. It may 
also be made very soft, like a manual bourdon. These 
three different strengths ought always to be provided for 
in an instrument of a complete character. The violone 
is also made of all three strengths. In a few cases it 
furnishes the principal bass ; frequently it furnishes the 
moderate element; and it is often applied to obtain a very 
soft 16-foot tone. The 16-foot reed is very common. The 
observations made as to the effect of 32-foot reeds are 
applicable also in this case. 

The 8-foot department of the pedal is only less important 
than the 16, because it is possible to replace it to a certain 
extent by coupling or attaching the manuals to the pedals. 
The usual 8-foot pedal-stops are as follows :—8 principal 
bass (metal or wood), 8 bass flute (stopped), 8 violon- 
cello (imitation of the instrument), and 8 trumpet. The 
remarks made above as to the scale of open 16s apply with 
little change to the pedal principal. Only, since the 
manuals are generally coupled, it is perhaps best to pro- 
vide the large scale wood-stop, which presents the power- 
ful class of tone in which the manual diapasons are 
deficient. The bass flute is almost a necessity in combina- 
tion with the light 16-foot tone. A composition ought to 
be provided by which the pedal can be reduced to these 
two elements by a single movement. The violoncello is 
sometimes used instead of the bass flute for the last-named 
purpose, for which, however, it is not so suitable. It isa 
favourite stop for some solo purposes, but is not of much 
general utility. The 8-foot trumpet serves to give clear- 
ness and point to the tone of the 16-foot reed. 

In the short preface to Mendelssohn’s Organ Sonatas it 
is stated that everywhere, even in pianissimo, it is intended 
that the 16-foot tone of the pedal should be accompanied 


1 Anything down to one-third tin and two-thirds lead is called tin. 
But “pure tin” should have over 90 per cent. of tin. Absolutely pure 
tin could not be worked. Spotted metal is said to have from one- 
third to two-thirds tin. Under one-third tin no spots are said to rise, 
and the mixture has the general characters of lead. 
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by 8-foot tone. For the purpose of realizing this as a 
general direetion the soft 16-foot and 8-foot stops are re- 
quired ; large instruments are, however, occasionally found 
which possess nothing of the kind. 

The following stops of higher piteh are occasionally 
found on the pedal :—54% twelfth bass, 4 fifteenth bass, 
mixture, and + clarion. These serve to make the pedal 
tone practically independent of coupling to the manual, 
which is a matter of great importance, especially in the per- 
formance of certain compositions of Bach and other writers, 
who appear to have been independent of couplers. 

The 8-foot and 4-foot reeds on the pedal afford the best, 
indeed almost the only means of performing some types 
of composition best known in the works of Bach, in which 
the pedal sounds a chorale in the 8-foot or 4-foot piteh, 
whilst an elaborate accompaniment is executed on the 
manuals, Where these pedal reeds are not present it is 
necessary to couple to the pedal an 8-foot or a 4-foot 
manual reed. The corresponding manual ceases to be 
available for the manual part of the eomposition ; and, as 
this generally involves two manuals, one of which must 
possess a 16-foot stop, the performanee is sometimes im- 
practicable, even on large organs. 

In some foreign instruments two sets of pedals are pro- 
vided, which may be described as great and choir pedals. 
The great pedal is in the usual position; the choir pedal 
is in front of the other, and sloping. It is so placed that 
the feet rest on it naturally when stretched out in front 
of the performer. There is a choir pedal of this kind in 
the organ in the minster at Ulm, built by Walcker of 
Ludwigsburg. It is a very large instrument, having 100 
sounding stops. It has no compositions, which indeed 
are but little known in Germany; and without some 
arrangement such as this a soft pedal would hardly be 
obtainable. There are a few other instruments which 
have ehoir pedals, but they have not been introduced into 
England. 

In organs which have a single manual the characteristics 
of the great and choir organs are usually united. In 
organs which have two manuals the lower usually repre- 
sents the united great and choir, the upper is the swell. 
In organs whieh have three manuals the lower is usually 
the choir, but sometimes combines ehoir and solo, the 
middle is the great, and the top is the swell. In organs 
which have four manuals the order is—solo, swell, great, 
choir, the solo being at the top and the choir at the 
bottom. 

Compositions are mechanical contrivanees for moving 
the stop-handles in groups ata time. The ordinary form 
consists of pedals, which project from the front just above 
the pedal keys. The arrangements are various. We may 
refer to the arrangement in the organ at Windsor, given 
later on. A species of composition was introduced by 
Willis some years ago, and has been adopted in many 
large English instruments, which acts by means of a series 
of brass disks placed just under the front of the keys of 
each manual, within reach of the thumb. These act by 
means of pneumatic levers. A slight pressure on one of 
the disks sets the machine attached to it in action, and 
the required change in the stops is made without any 
exertion on the part of the performer. 

The connexion between the keys and their pallets is 
made by various mechanisms, some of which are very 
ancient. In square and trackerwork (fig. 7) the old squares 
were made of wood. "They resemble in funetion the squares 
used for taking bell-wires round a corner. The trackers 
are slight strips of wood, having serewed wires whipped 
on to their ends, which hold by leather buttons. The 
trackers play the part of the bell-wires. Where pressure 
has to be transmitted instead of a pull, thin but broad slips 
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of wood are used, having pins stuck into their ends to keep 
them in their places. These are stickers (fig. 8). Backfalls 
(fig. 9) are narrow wooden levers turning on pins which 
pass through their centres. - 

The fan fr«me (fig. 10) is a 
set of backfalls having one 
set of ends close together, 
usually corresponding to the 
keys; the other ends are 
spread widely apart. The 
roller board (fig. 11) is a 
more general mode of shift- 
ing the movements sideways. The roller is a slip of wood, 
or à bit of metal tube, which turns on two pins inserted 
into its ends. It 
has two arms pro- 
jecting at right 
anglestoits length. 
One of these re- 
ceives the pull at 
one point, the other 
gives it off at an- 
other. In ease a 
pull has to be transmitted to more than one quarter, a 
roller will sometimes have more than two arms, The 
name of couplers 


(fig. 12) is given to 
themechanical stop — 

by which the keys Fig. 9.—Backfall. 

of one manual are made to take down those of another, or 
those of the pedal to take down those of the manuals. 
Some old formsof the mechanism 
could not be put on while any 
of the keys were depressed; 
others had a tendency to throw 
the fingers off the keys. These 
forms have been entirely super- 
seded. That now used consists 
of a series of backfalls centred on 
a movable support. The one set 
of ends is connected with the 
moving keys; the other set of 
ends is pierced by the wires of 
the trackers or stickers from the 
keys to be moved. In the one position of the support 
these ends play freely over the wires; in the other they 
are brought up against the buttons of the, 
trackers or against the stickers to be moved. 
The usual eouplers are—each of the manuals 
to the pedal, swell to 


Fic. 7.—A, square ; B, tracker; 
C, metal square. 


Fic. 8. —A and B as in fig. 7; C, sticker. 


Fie. 10.—Fan frame. 


octave, swell to great 
sub-oetave, swell to 
choir, choir to great 
sub-octave, and solo 
togreat. Theswelloc- 
tave and sub-octave 
couplers are sometimes placed on the swell itself. The 
objection to this is, that, if they are used when the swell 
is coupled to the great organ, 
as is very commonly the case, 
the octaves are reached 
through two couplers. And, 
as couplers are not generally 
serewed up quite tight, the 
octaves are often not sufficiently put down to sound in 
tune. The choir to great sub. octave coupler was used 
ehiefly as a substitute for a double on the great organ. It 
is common in organs of the transition period, but is not à 
good arrangement. 


Fic. 11.—Roller board. 


Fie. 12.—Coupler. 
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The pneumatic lever (fig. 13) consists of a small power 
bellows attached to each key, so that the depression of the 
key admits high-pressure wind to the power bellows. The 
power bellows then performs the work of opening the 
valves, &c. In large 
organs the work to 
be done would be 
beyond the reach of 
the most powerful 
finger without this 
device. Similar de- 
vices are sometimes 
applied to the com- 
positions and other 
mechanical arrange- 
ments, 

Pneumatic trans- 
mission, with many 
other mechanical de- 
vices, was invented 
by Willis. It con- 
sists of a divided 
pneumatic action. 
‘The pneumatic wind, instead of being at once admitted to 
the power bellows, is made to traverse a length of tubing, 
at the farther end of which it reaches the work to be done. 
This principle admits of application to divided organs, the 
pneumatic transmission passing under the floor, as in the 
organ at St Paul’s Cathedral. It is peculiarly suitable for 
the pedals of large organs. 

Ventils are valves which control the wind-supply of the 
different groups of stops. "They were much recommended 
at one time as a substitute for compositions. The practical 
difference is that compositions shift the stop-handles, so 
that one can always see what there is on the organ ; ventils 
leave the stop handles unmoved, so that the player is hable 
to be deceived. Other inconveniences might be mentioned, 
but it is enough to say that practical opinion appears 
decidedly to condemn the use of ventils. 

The original pedal boards of Germany were flat and of 
very large scale. The early practice in England was to 
make them very small, as well as of short compass. Of 
late the compass C—7j", thirty notes, has been universally 
adopted with scales varying from 2} to 2} inches from 
centre to centre of the naturals; 23 inches is the scale 
now recommended. A large number of ozgans have been 
provided with what are called concave radiating pedal 
boards, These are most objectionable. All the best players 
dislike them. The objections are mainly two. They present 
different scales at different distances from the front; and, 
except just in front, they become so narrow that the smallest 
foot can hardly put down the pedals singly. This is fatal 
to legitimate playing, the essence of which consists in 
putting the feet over each other freely, so as to use the 
alternate method as much as possible; and this requires 
that the back of the pedal board shall be as available as 
the front, The concave parallel form appears to satisfy 
all requirements. 

'The diversities of the arrangements of different organs 
present a great difficulty. The best players take a certain 
time to master the arrangements of a strange instrument. 
With a view to the introduction of uniformity, a conference 
on the subject was arranged by the College of Organists in 
London, and a series of resolutions and a series of recom- 
mendations were published which deserve attention (1881). 
They go into considerable detail, and we must refer to the 
document itself. But we may mention that the parallel 
concave form is recommended for the pedal board, and 23 
inches for the scale. The positions of the stops of the 
various organs are to be as follows. 
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Left. Right. 
Swell. Solo. 

Pedal. Great. 
Couplers. Choir. 


The order of compositions, &c., from piano to forte is to 
be in all cases from left to right. The groups of com- 
positions are to be in the order from left to right— pedal, 
swell, couplers, great. Some think that too much has 
been here sacrificed to uniformity. It is thought that, as 
the swell and great as a rule are provided with composi- 
tions, their stops are more properly placed on the right, 
leaving the solo and choir on the left, as the left hand 
is the more easily spared. Also some prefer to have 
the compositions arranged with the pianos in the middle 
and the fortes at the ends, so that the risk of putting 
down a loud composition in mistake for a soft one is 
avoided. 

Two other points of detail may be alluded to. One is 
the position of the pedal board with reference to the keys. 
The height from the middle of the pedals to the great organ 
keys, it is agreed, should be 32 inches. But as to the forward 
position there is a difference. The resolutions say that “a 
plumb-line dropped from the front of the great organ sharp 
keys falls 2 inches nearer the player than the front of the 
centre short key of 


the pedal board.” 

The old arrangement Great ER M 
gave usually 1} pee 
inches for this dis- — — 
tance, But it is 

thought that the 


change has not gone 
far enough, and 4 
incheshasbeen found 
preferable. There is 
scarcely any single 
arrangement which 
is so important for 2 College of Organists 
the comfort of the ee 
player as having 
sufficient space in Magdalen College & 
this direction (fig. S° Georges Windsor 
14). The second ee 
matter is the provi- 
sion of some other 
means of acting on Fi 14.—Relative position of manual and pedal. 
the swell than by the swell pedal. Tlie use of the swell 
pedal is inconsistent with the proper use of both feet on 
the pedal keys; and there is no doubt that incorrect 
habits in this respect are commonly the result of the English 
use of the swell pedal. In fact, players sometimes keep 
one foot on the swell pedal all the time, so that proper 
pedal playing is impossible. Arrangements have been de- 
vised by means of which a movable back to the seat can 
be made the means of acting on the swell. The first “re- 
commendation” of the College of Organists illustrates the 
requirement; it is, that ''the consideration of organ- 
builders be directed to the widely-expressed desire for 
some means of operating on the swell in addition to the 
ordinary swell pedal.” 

As an example of an organ ofa complete but not enormously 
large character, we give the details of the organ at St George's 


chapel, Windsor, which has been recently rebuilt by Messrs. Gray 
and Davison, according to Mr. Walter Parratt's designs. 


4 Old arrangement 
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Four manuals, C to a’, 58 notes. Glara bella eneren eran ike err 8 
Pedal, C to f", 30 notes. Principal ....... eee ennt 4 
Harmonie flute .........- eee ; 

Great Organ (inch vind) (Reena CODD 
Double open diapason .......+-.-- 16 | Sesquialteral ....... eene 111 ranks 
Large open diapason ...... «eene BS iRise! adqooononaocoooccooatli ioris 
Open diapason ......een nnn mmn 8 |Posaune......eeeeeenn mne 8 
8 | Clarion sod ObtooGCa A OA Do00 4 


Stopped diapason ees. 8 | Clario 
1 These are the old mixtures. 


Early 
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Solo Organ (6-inch wind). 


Swell Organ (3-inch wind). 
Tiebhelgbourdongs oue NG) pronis feld cosaonogOOHORONgOODS 8 
Open diäpason «e. deir. Sui Orcpestialloboo Me scl eels elelaie/ lore 8 
Stopped diapason PUREE aonoosacooumdgootiogoontcon 8 
Dulciana ........ 5e B 
Vox ccelestis! .... 5a (8 Pedal Organ (4-inch wind). 
Principal sete eee ce tecccccccceccs 4 Open diapason (wood) Ro Cee 16 
Octave duleiana ..............0... 4 | Violone ancien... ee P 16 
Fifteenth s.u. aeea eea e 2 . Bourdon (wood) AH ERE SAE, 16 
Mixture ?..... cese eene Maiss ToO neta). eewen ne 2 8 
Contra fagotto........ eese 16 | Trombone (wood tubes) ............ 16 
Cornopeat anonoocoooaatinooscongao 8 

È OGNEETOD QOO 0 Ooog0d09006000200 § Couplers, 
Vox humana...... ^ Solo to great. Swell to pedal. 
CHON s een ee E Swell to great. Great to pedal. 
Solo to pedal. Choir to pedal. 

Choir Organ (23-inch wind). Pneumatic action to great organ and 
Tyulciana ....-- eerie es 8 | its couplers. 
Keranlophion’...-.chenerrn renner 8| The arrangement of the stops and 
Stopped diapasou............... 8 | compositions is as follows :— A 
Principal.. sesoses se secese oniaisisie ceo 41 Lefi Over the keys. Right. 
Plate a A E 4 | Solo. Couplers. Swell. 
Piccolo fe eee ere aane k 2 | Choir. Tremulant. Great. 
Coruo di bassetlo (reed).. .......... 8| Pedal. (Knob below swell keys.) 

Composition Pedals. 
: Great and pedal 
Swell. cera luted 74 
$, 
Aol tpt, 
ME  . E p HUN aedi" Wer 


Great to pedal 
| in and out. 


Reduce pedal to violone, 


Great to pedal in. Z 


The swell pedals control two sides of the swell box and the 
orchestral oboe, The vox humana is in a box which is always shut. 

These swell pedals are on a new system, which admits of fixing 
them at any point, so that the tone can be determined to any 
strength. 


HISTORY OF THE ORGAN. 


The early history of the organ is very obscure. As far 
back as classical times literary allusions oeeur occasionally 
to wind instruments involving the use of pipes and chan- 
nels and reservoirs of air. Some form of bagpipe appears 


allusions. to have been alluded to in this way. Vitruvius has left a 


Key- 
board. 


deseription of the hydraulicon, or hydraulic organ. It is 
clear that it must have been a machine of some com- 
plexity ; but the way in which it acted is not intelligibly 
described. 

Athenzus also has an account of the water organ. 
There is a treatise on pneumatics by Hero of Alexandria, 
which contains apparently actual drawings of a pneumatic 
organ and of an hydraulie organ, with fairly clear descrip- 
tions. If these drawings are authentie they are remark- 
able; for the pipes shown present very much the appear- 
ance of modern organ-pipes, and they are arranged in a 
row with the longest in the middle, just as pipes are often 
arranged now. There is a bit of sculpture on the obelisk 
of Theodosius at Constantinople (latter part of 4th century) 
which represents an instrument having eight pipes stand- 
ing inarow. The mouths are not shown, and the manipu- 
lation is apparently going on on the farther side, so that its 
nature is not shown. The wind is furnished by a sort of 
blacksmith’s bellows, on which two men are standing, 
as if to give the pressure or “weight to the wind." It 
appears probable that organs were introduced into churches 
during the latter half of the first millennium A.D. As 
the keyboard does not appear to have been invented 
till after the close of this period, the notes can only have 
been sounded one at a time, and rapid suecessions can- 
not have been used. The notes seem to have been few 
in number, about ten, but each note had latterly a number 
of pipes. 

A treatise on the construction of organs by a monk 
named Theophilus is assigned to the early part of the 11th 


1 This stop consists of a soft stop slightly out of tune, producing a 
waving tone with the dulciana. 

? These are the old mixtures. 

3 As regards this section the writer desires to acknowledge his obli- 
gations to Rimbault’s History of the Organ, published with Hopkins's 
ireatise. 
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century. While some of the practical work is recognizable, 
most of the deseriptions are unintelligible. Itappears clear, 
however, that no keyboard is mentioned. 

The first keyboard is said to have been introduced into 
the organ in the cathedral at Magdeburg about the close 
of the llth century. There were sixteen keys; and a 
drawing exists in a work of the 17th century* which pur- 
ports to represent them. They are said to have been an 
ell long and 3 inches broad. The drawing represents a 
complete octave with naturals and short keys (semitones), 
arranged in the same relative positions as in the modern 
keyboard. As it is generally admitted that the semitones 
were not invented till later, it would seem that this draw- 
ing is probably not authentic. In early organs with key- 
boards the keys are said to have required blows of the 
fist to put them down. In these cases probably sounding 
the notes of the plain song was all that could be accom- 
plished. 

As to the precise time and conditions under which the 
keyboard assumed its present form we know nothing. It 
is commonly said that the change to narrow keys took 
place in the course of the 14th century, and that the 
semitones were introduced about the same time. But all 
these statements rest on the authority of writers long 
subsequent to the dates in question, and the actual facts 
appear to be unknown. Many examples of organ key- 
boards still exist, both in England and on the Continent, 
which have black naturals and white short keys (semi- 
tones) The organ in the chureh at Heiligenblut in the 
Tyrol had in 1870 two manuals, one having black naturals 
and white semitones, the other white naturals and black 
semitones. In this organ the stops were acted on by 
iron levers which moved right and left. It possessed a 
reservoir bellows of great eapacity, and was altogether a 
remarkable instrument, Harpsichords with black key- 
boards also exist. l 


The mode of blowing praetised about the time of the in- Bellows. 


troduction of the first keyboard appears to have been that 
which ultimately developed into the method still generally 
used in Germany. There were a great many separate 
bellows, each like a magnified kitchen-bellows, but provided 
with a valve, so that the wind could not return into the 
bellows, One man had charge of two of these. Each foot 
was attached to one bellows, and the blower held on by a 
bar above. It was possible, by raising each of the two 
bellows in turn and then resting his weight upon it, to 
produee a constant supply of wind with the pressure due 
to his weight. A great many such bellows were provided, 
and it seems that each pair required one man ; so that great 
numbers of blowers were employed. This description is 
again drawn from the 17th-century work before alluded to ; 
and its very completeness and the clearness of the accom- 
panying drawing seem suspicious. A slight modification 
is enough to change this method into the German one. 
Instead of fastening the feet to the bellows and pulling 
them up, the blower treads on a lever which raises the 
bellows. The bellows being loaded then supplies the wind 
of itself. The bellows thus used have diagonal hinges, 
and various expedients are employed to make them furnish 
steady wind. But the English system of horizontal reser- 
voirs and feeders appears far superior. 

While the notes were still few, and many pipes were 
connected with each note, the system of forming a chord 
on each note appears to have originated, which survives 
in the modern mixture. "There was not at that time any- 
thing of the nature of stops; all the pipes connected with 
any one note sounded without exception whenever the 
note was made use of. The object probably was to give 


4 Pretorius, Theatrum Instrumentorum. 


Pedal. 


Cases. 


German 
organ. 


ORGAN 


the single notes a powerful and dominating character, so 
as to enable them to lead the church song. 

The invention of the pedal may be set down to the 15th 
century. About that time the organ assumed on the Con- 
tinent the general form which it has retained till lately, 
more especially in Germany. This may be described 
generally as having a compass of about four octaves in the 
manuals and of two octaves in the pedal, with occasionally 
extra notes at the top in both, and frequently “short 
octaves” at the bottom. German short octaves are as 
follows. The manual and pedal appear to terminate on 
E instead of C. Then the E key sounds C, F =F, F2—D, 
G=G, G2— E, and the rest as usual. There were often 
three, sometimes four, manuals in large organs. The 
character of all these was in general much the same, but 
they were more softly voiced in succession, the softest 
manual being sometimes spoken of as an echo organ. There 
are one or two examples of the echo as a fourth manual 
in England at the present time, in organs which have been 
designed more or less under German inspiration. The old 
echo was long ago superseded by the swell in England. 

A few ancient cases survive in a more or less altered 
condition.! Of these the following are worthy of mention, 
as bearing on the question of date. 


Sion (Switzerland). Gothic. A small instrument......... 1390 
Amiens. Originally Gothic. Large, with 16-foot pipes 1429 
Perpignan. Gothic. Large, with 32-foot pipes ............ 1490 


Lübeck. Oneof the finest Gothie orgausin Europe. 32s...1504 
(or, according to Hopkins, 1518). 

In all these the cases are sufficiently preserved to make it 
almost certain that pipes of the same lengths were origin- 
ally employed. The actual pipes are generally modern. 
Shortly after this date we find Renaissance cases. At La 
Ferté Bernard (dep. Sarthe) part of the substructure is 
Gothic, and is known to be of date 1501 ; the organ above 
is Renaissance, and is known to be of date 1536. At St 
Mauirice, Angers, an organ was built in 1511, with Renais- 
sance case, two towers of 32-foot pipes, 48 stops, and a 
separate pedal. An account of the instrument in a procès 
verbal of 1533 furnishes good evidence. In the 16th cen- 
tury, therefore, the organ had attained great completeness, 
and the independent pedal was general on the Continent. 

We cannot follow the history of German organs through 
the intervening centuries; but we propose to give the 
items of one of the principal organs of the Silbermanns, 
the great builders of the 18th century, —namely, that stand- 
ing in the Royal Catholic Church, Dresden. Without 
being an enormously large instrument it is complete in its 
way, and gives a very good idea of the German organ. 
The account is taken from Hopkins. The date is 1754. 


G reat. 
Principal m 16 DUC ee eene 2 
Bourdon ......... 16 tone N:ortin reee 13 
Principal 8 MIXTE eect 1v rauks 
Viola da Gamba 8 Cybele cerca NI 
Rohrflóte ......... 8 tone Cornet me s v 
Octane.. s 4 Pacatti E 16 
Sypitzflóte......... 4 Trompet A 8 
Quinte. e 28 Clarinet 4 

Echo. 
Quintaton ...... 16 tone OWE oer ES 2 
Principale 8 eae E E 12 
Gedackt m 8 tone Nlageolet osae 1 
Unda Maris ... 8 tone TSS ATS seeencneneeacrc 1V ranks 
Octave. rep 4 EO EEDOODUIDE v 
Rohrflóte......... 4 tone Vox humana ...... 8 tone 
Nastat ee T 28 

Choir. 
Gedackt oes 8 tone Quinta eee eese 14 
Principia Vey. nes. 4 SOCO costo 1 
Rohrflóte ......... 4 tone MISSE eee eet Il ranks 
Nassato m qt. 23 Sesquialtera......... II 
Octave. 2 Chalumeanx ...... 8 tone 


NE UJ SEE eue i E 
1 In the remarks next following the writer is indebted for informa- 


tion to Hill's work on organ-eases. 
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Pedal. 
Untersatz T 32 tone MUSCU ereksie IY ranks 
Prineipal.......-. 16 Pausan (trombone) 16 
Oetav-bass ...... 8 Trompette ......... 8 
Octav eh ee 4 CIAT eeensenane enans 4 
Accessories. 


Echo to great. 
Great to pedal. 


'Tremnlant echo. 
Tremulant great. 


Compass. 
Manuals—C to d" in alt. | Pedal—C, to tenor c. 


The chief difference between English organs and those English 
of the Continent was that until the present century the organs. 


pedal was absolutely unknown in England. The heavy 
bass given by the pedal being absent, a lighter style ot 
voicing was adopted, and the manuals were usually con- 
tinued down below the 8-foot C so as to obtain additional 
bass by playing octaves with the hands, Thus the old or- 
gan (date 1697) of Father Smith in St Paul's Cathedral had 
manuals descending to the 16-foot C (Cj), with two open 
diapasons throughout. Green's old organ at St George's, 
Windsor, had manuals descending to the 12-foot F, also 
two open diapasons throughout, no FZ. But the more 
usual practice was to make the manual descend to the 
102 G, leaving out the Gg. At the Revolution most 
of the organs in England had been destroyed. Shortly 
afterwards Bernard Smith, a German, commonly called 
Father Smith, and Thomas and René Harris, Frenchmen, 
were largely employed in building organs, which were 
wanted everywhere. Father Smith perhaps had the 
greatest reputation of any builder of the old time, and his 
work has lasted wonderfully. There is a list in Rimbault 
of forty-five organs built for churches by him. The list of 
René Harris is scarcely less extensive. 

The most important step in the development of tlie 
old English organ was the invention of the swell. This 
was first introduced into an organ built by two Jordans, 
father and son, for St Magnus's church near London Bridge, 
in 17859. 

Burney writes (1771) :— 

‘It is very extraordinary that the swell, which has been intro- 
duced into the English organ more than fifty years, and which is 
so capable of expression and of pleasing effects that it may be well 
said to be the greatest and most important improvement that was 
ever made in any keyed instrument, should be utterly unknown 
in Italy ; and, now I am on this subject, I must observe that most 
of the organs I have met with on the Continent seem to be inferior 
to ours by Father Smith, Byfield, or Snetzler, in everything but 
size! As the churches there are very often immense, so are the 
organs ; the tone is indeed somewhat softened and refined by space 
and distance; but, when heard near, it is intolerably coarse and 
noisy ; and, though the number of stops in these large instruments 
is very great, they afford but little vartety, being for the most part 
duplicates in unisons and octaves to each other, such as the great 
and small 12ths, flutes, and 15ths; hence in our organs, not only 
the touch and tone, but the imitative stops, are greatly superior to 
those of any other organs I have met with.” 

(As to these opinions, compare section on great organ 
open diapasons above, p. 830.) 

In the course of the 18th century most of the old echoes 
were altered into swells, and the swell came into almost 
universal use in England. The development of the swell 
is inseparably associated with the peculiar quality of 
English swell reeds. These must have originated during 
the development of the swell. We hear of a * good reed 
voicer" named Hancock, who worked with Crang, changing 
echoes into swells. However it originated, the English 
reed is beautiful when properly made. It has recently 
entirely superseded the free reed, which had been long 
used in Germany. The original swells were usually short 
in compass downwards, frequently extending only to fiddle 


g. It is only lately that the value of the bass of the 


swell has been properly appreciated. Short-compass swells 
may be said to have now disappeared. 


Avery's 
old Eng- 
lish 


organ. in 1775. At all events the following arrangements might instanee. Another distribution is bass with pedals, melody with 
n well have been the original ones. The pedal clavier reed or solo combination in the tenor with left hand (an octave below 
without pipes is no doubt a subsequent addition, and is | its true pitch), inner parts with right hand on a soft open diapason, 
omitted. or something that balances. This is of far greater difficulty. All 
Great. i this can be praetised with common hymn-tunes ; but the performer 
Open diapason. ; Sesquialtera—111 ranks. who ean do these things with ease is in some respects an advanced 
Stopped diapason. Mixture—11 ranks. layer. 
Prineipal. Trumpet. What has been said above has much bearing on the arrangement Balance 
Twelfth. Clarion. .— of the different departments of the organ. It is one of the first of tone. 
Fifteenth. Cornet to middle c—v ranks. requisites that as many balanees of tone as possible should be avail- 
a l p: 
; able between the different manuals and the pedal. How many large 
Choir. : I y iau 
Stopped diapason. | minean. organs there are on which such a balance can hardly be obtained ! 
DEI. It would be difficult to lay too much stress on the above observa- 
Prineipal. Cremona to tenor c. : i 
tions with respeet to balance between the manuals. This is all- 
Flute. l resp 
important in the performance of organ trios, such as the organ Trios. 
, Swell, — sonatas of Bach. In these compositions there are generally three 
Open diapason. Cornet—111 ranks. notes sounding, whieh may be regarded as belonging to three dif- 
P eee Baaton E nd gud pen but different sapis 
. í . aud, if possible, different quality ; of these one is appropriated by 
Compass. each hand and one by the peda]. They are written in three lines 
Great and choir—G, to e", | Swell—fiddle g to c". and are intended to be played on two manuals and the pedal. If 
no G, 4. i there E a good wem organ, not too weak in tone, the clearest way 
*. : : is to play these things with a medium strength open diapason on the 
This gives an excellent idea of the old English organ. | oreat organ for the Tight hand, the full 8-foot choir with or with- 
There are several different accounts of the introduction of | out the 4-foot flute with the left, and a metal 16-foot and 8-foot bass 
Pedals in pedals into England. It took place certainly before the | flute on the pedal. A usual course in England is to play the treble 
England. end of the 18th century, but only in a few instances. ma c em Pd ae open Sedit tenor on great diapason, and 
And, for long after, the usual arrangement was simply to | Jede ag befor; ot telle £t diem tenor obon, pedal be 
provide a pedal clavier, usually from F} or G} to tenor | pleasant. We may also suggest harmonie flute solo treble, open 
c or d, which took down the notes of the great organ. | diapason great tenor, pedal as before. These compositions, how- 
, gr 8 P EIS WELTON JURE CES Į , 
Unison diapason pipes (12-foot) were occasionally used. Per EU of ue CM in i It RE ce 
Á n "T | hat they were written for harpsichords, and in any ease the inten- 
In one or two cases, T un the transition states of the old | tions of the composer have not come down to us. As a matter of 
organ at St George's, Windsor, & 24-foot open diapason | fact they are rarely successful on large English organs, on account 
was employed as well as the unison stop. But a more | of the want of balance between the manuals. And nothing could 
usual arrangement, of a most objectionable character, was EE dig direction in which improvement is needed more than this 
: " " : observation. 
E Wes s Hun y pedal js d E single "c The fugues of Dach are the classical organ music par excellence. Bach's 
of so-called pedal-pipes, extending Irom the 16- oot to | As to these it is also true that nothing has come down to us as organ 
the 8-foot C ; so that, instead of a uniform progression in | to the composer's intentions, except that he generally played the fugues. 
ascending the scale, there was always a break or repetition ee on gee full pua pus ee It iene not En elear pu 
: ; : y way, the modern 
in passing C. was the case with the preludes; and, any way, 
: . ‘ith its facilities for managing the stops, appears to coun- 
About the middle of the present century it began to be jaca i p i 
: tenance a different treatment. The effeet of doubles when a subject 
generally admitted that the German arrangement of the | or tune is given out in solo is very bad. They may be drawn with 
! É e a e^ my 
pedal was the better, and the practice gradually became advantage when the parts are moving in massive chords. The usual 
general of providing a complete pedal-board of 24 octaves Leonis: Bl P Sg Mere p AUT 5 light = 
ae 2 acter until the pedal enters, and then to produce full organ in its 
(C—f’), with at least one stop of 16-foot tone throughout, | various modifications, but always to aim at variety of tone. Ifa 
even on the smallest organs that pretended to be of any | prelude begins with heavy chords and pedal, then produce full 
real use. The study of the classical works of Bach and | organ at e "d it Pun passes to lighter matter, reduce to some 
Mendelssohn went hand in hand wit : : extent, Some begin a fugue on the stopped diapason of the great 
that studv was impossible without s "s mo um organ, add more as the parts enter, and continue working up 
HM possible without the change, and yet | throughout, But pana os it is the better practice to throw in 
the desire for the study was one of the principal motives | loud organ during the pedal parts, and softeu between times. 
for it. In the meantime Bishop, an English builder, One of the greatest requisites in organ-playing is dignity of treat- Dignity 
had invented composition pedals, which so greatly facilitate Da emt is e i ure en dedi d ds chief si 
: à : moc <eeping the different parts distinct, where that is neces- clear- 
PCM with groups of stops. About the same time sary, is by using reeds of a pronounced character. These reeds ness. 
(1850) the mechanics of the organ were advanced by the | almost invariably verge on the comic, and anything more than the 
eneral introduction of the pneumatic lever into large in- | most sparing and careful employment of them is undesirable. 
£ I g T p'oy 
struments ; the whole mechanism of the organ was revolu- prem "E pare unless Er stole one o at in a atl 
ee Me: Á : ox,—a most desirable arrangement. In all cases hurry is to be 
te by W illis S Improv ements ; and the organ-builders | avoided. A calm steadiness, “a minute finish of all the phrasing, 
of England, having obtained from the Continent the funda- | forms most of the difference between first and second rate players. 
: S play 
mental ideas necessary for completeness, advanced to a With reference to the general treatment of modern musie we Modem 
y I , & : 
point at which they appear to be decidedly ahead. The | q"ete the preface to Mendelssohn’s Organ Sonatas :—‘“‘In these musie. 
: : - : j sonatas very much depends on the correct choice of the stops; but 
English organ is now probably superior to that of any | since every organ with which I am aequainted requires in this 
th t .Qrg AT vi ! 
other country. respect special treatment, the stops of given names not producing 
t the same effect in different instruments, I have only indicated cer- 
GENERAL REMARKS ON ORGAN TREATMENT. tain limits, without specifying the names of the Std By for- 
L] . 3 i 
, The organ probably presents more difficulties than any other | tissimo I mean the full organ ; by pianissimo, usually one soft 
instrument in the way of a sound elementary mastery. A person } 8-foot stop alone; by forte, full organ without some of the most 
of ordinary capacity may work atit for years before being able to | powerful stops ; by piano, several soft 8-foot stops together ; and so 
play passages of moderate difficulty with confidence and correctness. | on. In the pedal I wish everywhere, even in pianissimo, 8-foot 
Element- The special difficulty appears to be chiefly mental, and arises from the | and 16-foot (tone) together, except where the contrary is expressly in- 
wy diffi- number of things that have to be thought of simultaneously. It | dicated, as in the sixth sonata [this refers to a passage where an 
culties. does not lie in the execution—at least not chiefly; for to play a | 8-foot pedal is used without 16] It is therefore left to the player 
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The organ in St Stephen's, Coleman Street, is probably 
nearly in its original condition. It was built by Avery 


hymn-tune correctly, the bass being taken with the pedals, the 
tenor with the left hand, and the two upper parts with the right, 
isa matter in which there is no execution required ; but it is of 
great difficulty to an inexperienced player. Other distributions of 


e hee AUN 


parts— such as bass with pedals, treble with right hand on a solo 
stop (e.g., elarionet), two inner parts with a soft open diapason, or 
something of the kind —are of much greater difficulty in the first 


to combine the stops suitably for the different pieces, but particu- 
larly to see that, in the simultaneous use of two manuals, the oue 
keyboard is distinguished from the other by its quality, without 
forming a glaring contrast." 


ORG-—ORI 


The treatment thus indicated is very ditferent from that to which 
the suitability of English swell reeds for solo purposes has given 
rise, The effects commonly obtained by means of these reeds 
eould hardly be more expressly deseribed than in the final warn- 
ing sentence above quoted. However, these reed effeets possess 
great clearness, and, with the improved character of modern reeds 
and the toning down of the swell box, they are probably not so 
objectionable as what Mendelssohn had in his mind. Indeed the 
deficiency of good balances between flue stops answering the re- 
quirements above described is usually such that there is hardly any 
option but to employ swell reeds in such eases. 

Consider particularly the pianissimo balances necessary for carry- 
ing out the above directions. In the first place it is clear that the 
soft 8-foot stops alluded to are not stops of extreme softness, suelh 
as the dulciana or salicional, as the attempt to produce a melody 
on such stops would everywhere be a failure. We must recognize 
for sueh purposes a further degree of softness, whieh may be denoted 
by ppp. We may take the average great organ stopped diapason 
as the measure of louduess of the soft stops pp ; then it is requisite 
that on the choir or elsewhere there should be stops that will, 
especially in the tenor, combine and balance singly with the great 
stopped diapason iu two-imanual work. Choir stops would have 
to be deeidedly stronger than usual for this purpose. Such a stop 
might be a small open diapason, or perhaps a gamba or keraulophon. 
Other balanees of various kinds might be suggested. 
must be present if the smooth and liquid charaeter, which the soft 
parts of Mendelssohn's works at least were undoubtedly intended 
to possess, is to be preserved at all. 

As a ppp is needed for extreme softness, so an fff is needed to 
express the exceptional degree of force attainable in modern instru- 
ments by adding the solo reed (tromba) to the ordinary full organ. 

Modern music generally indicates in detail the treatment in- 
tended by the author. We may mention one matter which has 
come forward lately ; this is the use of one hand on two manuals. 
This has become possible in consequence of the modern arrange- 
ment by which the manuals overhang. 

For further details as to the history and construction of the organ, with 


numerous specifications, we must refer to the work of Hopkins and Rimbanlt 
on the organ. (R. H. M. B.) 


ORGIES isa name given to certain rites in the worship 
of Dionysus-Bacchus. The rites, which were restricted to 
women, were celebrated in the winter among the hills in 
spots remote from city life. The women met in such places 
clad in fawn-skins (veBpís), with hair dishevelled, swinging 
the thyrsus and beating the cymbal; they danced and 
worked themselves up to a state of mad excitement. The 
holiest rites took place at night by the light of torches. 
A bull, the representative of the god, was torn in pieces 
by them as Dionysus-Zagreus had been torn ; his bellowing 
reproduced the cries of the suffering god. The women 
tore the bull with their teeth, and the eating of the raw 
flesh was a necessary part of the ritual. Then the dead 
god was sought for. Some further rites, which varied in 
different districts, represented the resurrection of the god 
in the spring. On Mount Parnassus the women carried 
back Dionysus-Liknites, the child in the cradle. The 
most famous festival of the kind was the tprernpis, cele- 
brated every second winter on Parnassus by the women of 
Attica and Phocis. The celebrants were called Mzenads or 
Bacche. The ecstatic enthusiasm of the Thracian women, 
KAd9eves or MupaAAóves, was especially distinguished. 
There is no doubt that in earlier times the murdered 
god was represented by a man, and the myths of Pentheus 
and Orpheus refer to the original form of the ritual. 

ORIBASIUS. See MEDICINE, vol. xv. p. 804. 

ORIFLAMME. See Frac, vol. ix. p. 279. 

ORIGEN (c. 185-c. 254). Of all the theologians of the 
ancient church, with the possible exception of Augustine, 
Origen is the most distinguished and the most influential. 
He is the father of the church’s science ; he is the founder 
of a theology which was brought to perfection in the 4th 
and 5th centuries, and which still retained the stamp of his 
genius when in the 6th century it disowned its author. It 
was Origen who created the dogmatic of the church and 
laid the foundations of the scientific criticism of the Old 
and New Testaments. He could not have been what he 
was unless two generations before him had laboured at the 
problem of finding an intellectual expression and a philo- 
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Sophie basis for Christianity (Justin, Tatian, Athenagoras, 
Panteenus, Clement) But their attempts, in comparison 
with his, are like a schoolboy's essays beside the finished 
work of a master. Like all great epoch-making personali- 
ties, he was favoured by the circumstances of his life, 
notwithstanding the relentless persecution to which he 
was exposed. He lived in a time when the Christian 
communities enjoyed almost uninterrupted peace and held 
an acknowledged position in the world. By proclaiming 
the reconciliation of science with the Christian faith, of the 
highest culture with the gospel, Origen did more than any 
other man to win the Old World to the Christian religion. 
But he entered into no diplomatic compromises ; it was 
his deepest and most solemn conviction that the sacred 
oracles of Christendom embraced all the ideals of antiquity. 
His character was as transparent as his life was blameless ; 
there are few church fathers whose biography leaves so 
pure an impression on the reader. The atmosphere around 
him was a dangerous one for a philosopher and theologian 
to breathe, but he kept his spiritual health unimpaired, 
and even his sense of truth suffered less injury than was 
the case with most of his contemporaries. To us, indeed, 
his conception of the universe, like that of Philo, seems a 
strange medley, and one may be at a loss to conceive how he 
could bring together such heterogeneous elements; but there 
is no reason to doubt that the harmony of all the essential 
parts of his system was obvious enough to himself. It is 
true that in addressing the Christian people he used differ- 
ent language from that which he employed to the cultured ; 
but there was no dissimulation in that,—on the contrary, 
it was a requirement of his system. Orthodox theology 
has never, in any of the confessions, ventured beyond the 
circle which the mind of Origen first measured out. It 
has suspected and amended its author, it has expunged 
his heresies; but whether it has put anything better or 
more tenable in their place may be gravely questioned. 
Origen was born, perhaps at Alexandria, of Christian 
parents in the year 185 or 186. As a boy he showed 
evidence of remarkable talents, and his father Leonidas 
gave him an excellent education. At a very early age, 
about the year 200, he listened to the lectures of Pantenus 
and Clement in the catechetical school. "This school, of 
which the origin is unknown, was the first and for a long 
time the only institution where Christians were instructed 
simultaneously in the Greek sciences and the doctrines of 
the Holy Scriptures. Alexandria had been, since the days 
of the Ptolemies, a centre for the interchange of ideas 
between East and West—between Egypt, Syria, Greece, 
and Italy; and, as it had furnished Judaism with an Hellenic 
philosophy, so it also brought about the alliance of Chris- 
tianity with Greek philosophy. Asia Minor and the West 
developed the strict ecclesiastical forms by means of which 
the church closed her lines against heathenism, and 
especially against heresy; in Alexandria Christian ideas 
were handled in a free and speculative fashion and worked 
out with the help of Greek philosophy. Till near the end 
of the 2d century the line between heresy and orthodoxy 
was less rigidly drawn there than at Ephesus, Lyons, 
Rome, or Carthage. In the year 202 a persecution arose, 
in which the father of Origen became a martyr, and the 
family lost their livelihood. Origen, who had distinguished 
himself by his intrepid zeal, was supported for a time by 
a lady of rank, but began about the same time to earn his 
bread by teaching; and in 203 he was placed, with the 
sanction of the bishop Demetrius, at the head of the cate- 
chetical school. Even then his attainments in the whole 
circle of the sciences were extraordinary. But the spirit 
of investigation impelled him to devote himself to the 
highest studies, philosophy and the exegesis of the Sacred 
Scriptures. With indomitable perseverance he applied 
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himself to these subjects ; although himself a teacher, he 
regularly attended the lectures of Ammonius Saccas, and 
made a thorough study of the books of Plato and Numenius, 
of the Stoles and the Pythagoreans. At the same time he 
endeavoured to acquire a knowledge of Hebrew, in order 
to be able to read the Old Testament in the original. His 
manner of life was ascetic; the sayings of the Sermon on 
the Mount and the practical maxims of the Stoics were 
his guiding stars. Four oboli a day, earned by copying 
manuscripts, sufficed for his bodily sustenance. A rash 
resolve led him to mutilate himself that he might escape 
from the lusts of the flesh, and work unhindered in the 
instruction of the female sex. This step he afterwards 
regretted. As the attendance at his classes continually 
increased—pagans thronging to him as well as Christians 
—he handed over the beginners to his friend Heraclas, 
and took charge of the more advanced pupils himself. 
Meanwhile the literary activity of Origen was increasing 
year by year. He commenced his great work on the 
textual criticism of the Scriptures; and at the instiga- 
tion of his friend Ambrosius, who provided him with the 
necessary amanuenses, he published his commentaries on 
the Old Testament and his dogmatic investigations. In 
this manner he laboured at Alexandria for twenty-eight 
years (till 231-232). This period, however, was broken 
by many journeys, undertaken partly for scientific and 
partly for ecclesiastical objects. We know that he was 
in Rome in the time of Zephyrinus, again in Arabia, 
where a Roman official wanted to hear his lectures, and in 
Antioch, in response to a most flattering invitation from 
Julia Mamm:ea (mother of Alexander Severus, afterwards 
emperor) who wished to become acquainted with his 
philosophy. In the year 216—the time when the imperial 
executioners were ravaging Alexandria—we find Origen in 
Palestine. There the bishops of Jerusalem and Cæsarea 
received him in the most friendly manner, and got him to 
deliver public lectures in the churches. In the East, especi- 
ally in Asia Minor, it was still no unusual thing for lay- 
men, with permission of the bishop, to address the people 
in the church. In Alexandria, however, this custom had 
been given up, and Demetrius took occasion to express his 
disapproval and recall Origen to Alexandria. Probably 
the bishop was jealous of the high reputation of the teacher; 
and a coolness arose between them which led, fifteen years 
later, to an open rupture, On his way to Greece (appa- 
rently in the year 230) Origen was ordained a presbyter 
in Palestine by his friends the bishops. "This was un- 
doubtedly an infringement of the rights of the Alexandrian 
bishop; at the same time it was simply a piece of spite 
on the part of the latter that had kept Origen so long 
without any ecclesiastical consecration. Demetrius con- 
vened a synod, at which it was resolved to banish Origen 
from Alexandria. Even this did not satisfy his displeasure. 
A second synod, composed entirely of bishops, determined 
that Origen must be deposed fróm the presbyterial status. 
This decision was communicated to the foreign churches, 
and seems to have been justified by referring to the self- 
mutilation of Origen and adducing objectionable doctrines 
which he was said to have promulgated. The details of 
the incident are, however, unfortunately very obscure. No 
formal excommunication of Origen appears to have been 
decreed ; it was considered sufficient to have him degraded 
to the position of a layman. The sentence was approved 
by most of the churches, in particular by that of Rome. 
At a later period Origen sought to vindicate his teaching 
in a letter to the Roman bishop Fabian, but, it would 
seem, without success, Even Heraclas, his former friend 
and sharer of his views, took part against him; and by 
this means he procured his own election shortly afterwards 
as successor to Demetrius. ` 
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In these circumstances Origen thought it best voluntarily 
to retire from Alexandria (231-232). He betook himself to 
Palestine, where his condemnation bad not been acknow- 
ledged by the churches any more than it had been in 
Phoenicia, Arabia, and Achaia. He settled in Cæsarea, and 
very shortly he had a flourishing school there, whose repu- 
tation rivalled that of Alexandria. His literary work, too, 
was prosecuted with unabated vigour. Enthusiastic pupils 
sat at his feet (see the Panegyric of Gregory Thaumaturgus), 
and the methodical instruction which he imparted in all 
branches of knowledge was famous all over the East. 
Here again his activity as a teacher was interrupted by 
frequent journeys. Thus he was for two years together 
at Cesarea in Cappadocia, where he was overtaken by the 
Maximinian persecution ; here he worked at his recension 
of the Bible. We find him again in Nicomedia, in Athens, 
and twice in Arabia. He was called there to combat the 
unitarian christology of Beryllus, bishop of Bostra, and 
to clear up certain eschatological questions, As he had 
formerly had dealings with the house of Alexander Severus, 
so now he entered into a correspondence with the emperor 
Philip the Arabian and his wife Severa. But through all 
situations of his life he preserved his equanimity, his keen > 
interest in science, and his indefatigable zeal for the instruc- 
tion of others. In the year 250 the Decian persecution 
broke out, Origen was arrested, imprisoned, and maltreated. 
But he survived these troubles—it is a malicious invention 
that he recanted during the persecution—and lived a few 
years longer in active intercourse with his friends. He died, 
probably in the year 254 (consequently under Valerian), at 
Tyre, where his grave was still shown in the Middle Ages. 

Writings.—Origen is probably the most prolific author 
of the ancient church. ‘Which of us,” asks Jerome, “can 
read all that he has written?” The number of his works 
was estimated at 6000, but that is certainly an exaggera- 
tion. Owing to the increasing unpopularity of Origen in 
the church, a comparatively small portion of these works 
have come down to us in the original. We have more in 
the Latin translation of Rufinus; but this translation is 
by no means trustworthy, since Rufinus, assuming that 
Origen’s writings had been tampered with by the heretics, 
considered himself at liberty to omit or amend heterodox 
statements. Origen’s real opinion, however, may frequently 
be gathered from the Philocalia—a sort of anthology from 
his works prepared by Basil the Great and Gregory Nazi- 
anzenus. "The fragments in Photius and in the Apology 
of Pamphilus serve for comparison. The writings of 
Origen consist of letters, and of works in textual criticism, 
exegesis, apologetics, dogmatic and practical theology. 

(1) Eusebius collected more than a hundred of Origen’s 
letters, arranged them in books, and deposited them in the 
library at Cæsarea (Z. Æ., vi. 36). In the church library 
at Jerusalem (founded by the bishop Alexander) there were 
also numerous letters of this father (Euseb., 77. £., vi. 20). 
But unfortunately they have all been lost except two,— 
one to Julius Africanus (about the history of Susanna) and 
one to Gregory Thaumaturgus. There are, besides, a 
couple of fragments. 

(2) Origen's textual studies on the Old Testament were 
undertaken partly in order to improve the manuscript 
tradition, and partly for apologetic reasons, to clear up the 
relation between the LXX. and the original Hebrew text. 
The results of more than twenty years' labour were set 
forth in his ZZerapla and Tetrapla, in which he placed 
the Hebrew text side by side with the various Greek 
versions, examined their mutual relations in detail, and 
tried to find the basis for a more reliable text of the LXX. 
The Z/exapla was probably never fully written out, but 
excerpts were made from it by various scholars at Cæsarea 
in the 4th century ; and thus large sections of it have been 
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saved.! Origen worked also at the text of the New Testa- 
ment, although he produced no recension of his own, 

(3) The exegetical labours of Origen extend over the 
whole of the Old and New Testaments. They are divided 
into Scholia (onpewoers, short annotations, mostly gram- 
matical), /Lomilies (edifying expositions grounded on exe- 
gesis), and Commentaries (Tõpot). In the Greek original 
only a very small portion has been preserved ; in Latin 
translations, however, a good deal. The most important 
parts are the homilies on Jeremiah, the books of Moses, 
Joshua, and Luke, and the commentaries on Matthew, John, 
and Romans. With grammatical precision, antiquarian 
learning, and critical discernment Origen combines the 
allegorical method of interpretation—the logical corollary 
of his conception of the inspiration of the Scriptures. He 
distinguishes a threefold sense of scripture, a grammatico- 
historical, a moral, and a pneumatic,—the last being the 
properand highest sense. He thus set up a formal theory 
of allegorical exegesis, which is not quite extinct in the 
churches even yet, but in his own system was of fundamental 
importance. On this method the sacred writings are 
regarded as an inexhaustible mine of philosophical and 
dogmatic wisdom; in reality the exegete reads his own 
ideas into any passage he chooses. The commentaries are 
of course intolerably diffuse and tedious, a great deal of 
them is now quite unreadable ; yet, on the other hand, one 
has not unfrequently occasion to admire the sound lin- 
guistie perception and the critical talent of the author.? 

(+) The principal apologetic work of Origen is his book 
xarà. KeAaov (eight books), written at Cæsarea in the time 
of Philip the Arabian, It has been completely preserved 
in the original. This work is invaluable as a source for 
the history and situation of the church in the 2d century ; 
for it contains nearly the whole of the famous work of 
Celsus (Adyos dA7n6js) against Christianity. What makes 
Origen’s answer so instructive is that it shows how close 
an affinity existed between Celsus and himself in their 
fundamental philosophical and theological presupposi- 
tions. The real state of the case is certainly unsuspected 
by Origen himself ; but many of his opponent’s arguments 
he is unable to meet except by a speculative reconstruction 
of the church doctrine in question. Origen’s apologetic is 
most effective when he appeals to the spirit and power of 
Christianity as an evidence of its truth. In details his 
argument is not free from sophistical subterfuges and 
superficial reasoning.? 

(5) Of the dogmatic writings we possess only one in its 
integrity, and that only in the translation of Rufinus, 
IIept àpxóv (On the Fundamental Doctrines). This work, 
which was composed before 228, is the first attempt at a 
dogmatic at once scientific and accommodated to the needs 
of the church. The material is drawn from Scripture, 
but in such à way that the propositions of the regula fidei 
are respected. This material is then formed into a system 
by all the resources of the intellect and of speculation. 
Origen thus solved, after his own fashion, a problem which 
his predecessor Clement had not even ventured to grapple 
with. The first three books treat of God, the world, the 
fall of spirits, anthropology, and ethics. ‘‘Each of these 
three books really embraces, although not in a strictly 
comprehensive way, the whole scheme of the Christian 
view of the world, from different points of view, and 
with different contents.” The fourth book explains the 


1 Field, Origenis Hexaplorum qua supersunt, 2 vols., Oxon., 1867-74. 

? See Reuss, Geschichte der heil. Schriften d. N. T., 5th ed., $511. 

3 Keim, Celsus, 1873 ; Aubé, Hist. des persécut. de l'église, vol. ii., 
1875; Ornsby, ‘‘ Origen against Celsus," Dublin Review, July 1879, p. 
58; Pélagand, Etude sur Celse, 1878 ; Lebedeff, Origen’s Book against 
Celsus, Moscow, 1878 (Russian) ; Overbeck in the Theolog. Lit. Zeitung, 
1878 No. 22, 1879 No. 9; Orig. e. Cels., ed. Selwyn, 1876. 

4 There are, however, extensive fragments of the original in existence. 
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divinity of the Scriptures, and deduces rules for their 
interpretation. It ought properly to stand as first book 
at the beginning. The ten books of Stromata (in which 
Origen compared the teaching of the Christians with that 
of the philosophers, and corroborated all the Christian 
dogmas from Plato, Aristotle, Numenius, and Cornutus) 
have all perished, with the exception of small fragments ; 
so have the tractates on the resurrection and on freewill.? 

(6) Of practical theological works we have still the 
IIpozpezTikós ets papr'piov and the Eórraypa epi exis. 
For a knowledge of Origen's Christian estimate of life 
and his relation to the faith of the church these two 
treatises are of great importance. The first was written 
during the persecution of Maximinus Thrax, and was 
dedicated to his friends Ambrosius and Protoctetus. The 
other also dates from the Cwesarean period; it mentions 
many interesting details, and concludes with a fine exposi- 
tion of the Lord's Prayer. 

(7) In his own lifetime Origen had to complain of falsi- 
fications of his works and forgeries under his name. Many 
pieces still in existence are wrongly ascribed to him; yet 
it is doubtful whether a single one of them was composed 
on purpose to deceive. The most noteworthy are the 
Dialogues of a certain Adamantius ‘de recta in Deum 
fide,” which seem to have been erroneously attributed to 
Origen so early as the 4th century. 

Outline of Origen’s View of the Universe and of Life.— 
The system of Origen was formulated in opposition to the 
Greek philosophers on the one hand, and the Christian 
Gnostics on the other.6 But the science of faith, as 
expounded by him, bears unmistakably the stamp both 
of Neo-Platonism and of Gnosticism. As a theologian, in 
fact, Origen is not merely an orthodox traditionalist and 
believing exegete but a speculative philosopher of Neo- 
Platonic tendencies. He is, moreover, a judicious critic. 
The union of these four elements gives character to his 
theology, and in a certain degree to all subsequent 
theology. It is this combination which has determined 
the peculiar and varying relations in which theology an 
the faith of the church have stood to each other since the 
time of Origen. That relation depends on the predomi- 
nance of one or other of the four factors embraced in his 
theology. 

As an orthodox traditionalist Origen holds that Chris- 
tianity is a practical and religious saving principle, that it 
has unfolded itself in an historical series of revealing facts, 
that the church has accurately embodied the substance of 
her faith in the regula fidei, and that simple faith is suffi- 
cient for the renewal and salvation of man. As a philo- 
sophical idealist, however, he transmutes the whole con- 
tents of the faith of the church into ideas which bear the 
mark of Neo-Platonism, and were accordingly recognized 
by the later Neo-Platonists as Hellenic.” In Origen, how- 
ever, the mystic and ecstatic element is held in abeyance. 
The ethico-religious ideal is the sorrowless condition, the 
state of superiority to all evils, the state of order and of 
rest, In this condition man enters into likeness to God 
and blessedness ; and it is reached through contemplative 
isolation and self-knowledge, which is divine wisdom. 
* The soul is trained as it were to behold itself in a mirror, 
it shows the divine spirit, if it should be found worthy of 
such fellowship, as in a mirror, and thus discovers the 
traces of a secret path to participation in the divine 
nature. As a means to the realization of this ideal, 

5 See Redepenning, Origenis de principiis, first sep. ed., Leips., 1836; 
Schnitzer, Orig. über die Grundlehren des Glaubens, an attempt at 
reconstruction, 1835. 

6 The opposition to the unitarians within the church must also be 
kept in mind. -— 

7 Porphyry says of Origen, kara ras mepi mpayudrwy kai rob Qelou 
86£as ‘EAqvitwy (Euseb., H.E., vi. 19). i 
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Origen introduces the whole ethics of Stoicism, But the 
link that connects him with churchly realism, as well as 
with the Neo-Platonic mysticism, is the conviction that 
complete and certain knowledge rests wholly on divine 
revelation, 4.e., on oracles. Consequently his theology is 
cosmological speculation and ethical reflexion based on the 
Sacred Scriptures. The Scriptures, however, are treated 
by Origen on the basis of a matured theory of inspiration 
in such a way that all their facts appear as the vehicles of 
ideas, and have their highest value only in this aspect. 
That is to say, his gnosis neutralizes all that is empirical 
and historical, if not always as to its actuality, at least 
absolutely in respect of its value. The most convincing 
proof of this is that Origen (1) takes the idea of the im- 
mutability of God as the regulating idea of his system, 
and (2) deprives the historical “ Word made flesh” of all 
significance for the true Gnostic. To him Christ appears 
simply as the Logos who is with the Father from eternity, 
and works from all eternity, to whom alone the instructed 
Christian directs his thoughts, requiring nothing more than 
a perfect—i.e., divine—teacher. In such propositions his- 
torical Christianity is stripped off as a mere husk. The 
objects of religious knowledge are beyond the plane of 
history, or rather—in a thoroughly Gnostic and Neo-Pla- 
tonic spirit—they are regarded as belonging to a supra- 
mundane history. On this view contact with the faith of 
the church could only be maintained by distinguishing an 
exoteric and an esoteric form of Christianity. This dis- 
tinction was already current in the catechetical school of 
Alexandria, but Origen gave it its boldest expression, and 
justified it on the ground of the incapacity of the Christian 
masses to grasp the deeper sense of Scripture, or unravel 
the difficulties of exegesis. On the other hand, in deal- 
ing with the problem of bringing his heterodox system 
into conformity with the regula fidet he evinced a high 
degree of technical skill. An external conformity was 
possible inasmuch as speculation, proceeding from the 
higher to the lower, could keep by the stages of the re- 
gula fidei, which had been developed into a history of 
salvation. The system itself aims in principle at being 
thoroughly monistic ; but, since matter, although created 
by God out of nothing, was regarded merely as the sphere 
in which souls are punished and purified, the system is 
pervaded by a strongly dualistic element. The immuta- 
bility of God requires the eternity of the Logos and of the 
world. At this point Origen succeeded in avoiding the 
heretical Gnostic idea of God by assigning to the Godhead 
the attributes of goodness and righteousness. The pre- 
existence of souls is another inference from the immuta- 
bility of God, although Origen also deduced it from the 
nature of the soul, which as a spiritual potency must be 
eternal. Indeed this is the fundamental idea of Origen— 
“the original and indestructible unity of God and all spirit- 
ual essences.” From this follows the necessity for the 
created spirit, after apostacy, error, and sin, to return 
always to its origin in God. The actual sinfulness of all 
men Origen was able to explain by the theological hypo- 
thesis of pre-existence and the premundane fall of each 
individual soul. He holds that freedom is the inalienable 
prerogative of the finite spirit ; and this is the second point 
that distinguishes his theology from the heretical Gnosti- 
cism. The system unfolds itself like a drama, of which 
the successive stages are as follows :—the transcendental 
fall, the creation of the material world, inaugurating the 
history. of punishment and redemption, the clothing of 
fallen souls in flesh, the dominion of sin, evil and the 
demons on earth, the appearing of the Logos, His union 
with a pure human soul, His esoteric preaching of salva- 
tion, and His death in the flesh, then the imparting of the 
Spirit, and the ultimate restoration of all things. The 


doctrine of the restoration appeared necessary because the 
spirit, in spite of its inherent freedom, cannot lose its true 
nature, and because the final purposes of God cannot be 
foiled. The end, however, is only relative, for spirits are 
continually falling, and God remains through eternity the 
ereator of the world. Moreover, the end is not conceived 
as a transfiguration of the world, but as a liberation of the 
spirit from its unnatural union with the sensual Here 
the Gnostic and philosophical character of the system is 
particularly manifest. The old Christian eschatology is 
set aside ; no one has dealt such deadly blows to Chiliasm 
and Christian apocalypticism as Origen. It need hardly 
be said that he spiritualized the church doctrine of the 
resurrection of the flesh. But, while in all these doctrines 
he appears in the character of a Platonic philosopher, traces 
of rational criticism are not wanting. Where his funda- 
mental conception admits of it, he tries to solve historical 
problems by historical methods. Even in the christology, 
where he is treating of the historical Christ, he entertains 
critical considerations ; hence it is not altogether without 
reason that in after times he was suspected of “‘Ebionitic ” 
views of the Person of Christ. Not unfrequently he re- 
presents the unity of the Father and the Son as a unity of 
agreement and harmony and “identity of will." 

Although the theology of Origen exerted a considerable 
influence as a whole in the two following centuries, it cer- 
tainly lost nothing by the circumstance that several im- 
portant propositions were capable of being torn from their 
original setting and placed in new connexions, It is in fact 
one of the peculiarities of this theology, which professed 
to be at once churchly and philosophical, that most of its 
formule could be interpreted and appreciated in utramque 
partem. By arbitrary divisions and rearrangements the 
doctrinal statements of this “science of faith” could be 
made to serve the most diverse dogmatic tendencies. This 
is seen especially in the doctrine of the Logos. On the 
basis of his idea of God Origen was obliged to insist in 
the strongest manner on the personality, the eternity (eter- 
nal generation), and the essential divinity of the Logos.! 
On the other hand, when he turned to consider the origin 
of the Logos he did not hesitate to speak of Him as a 
Ktiopa, and to include Him amongst the rest of God's 
spiritual creatures. A kríopa, which is at the same time 
dpootewov 79 Oc, was no contradiction to him, simply be- 
cause he held the immutability, the pure knowledge, and 
the blessedness which constituted the divine nature to be 
communicable attributes. n later times both the ortho- 
dox and the Arians appealed to his teaching, both with 
a certain plausibility ; but the inference of Arius, that an 
imparted divinity must be divinity in the second degree, 
Origen did not draw. With respect to other doctrines also, 
such as those of the Holy Spirit and the incarnation of 
Christ, &c., Origen prepared the way for the later dogmas. 
The technical terms round which such bitter controversies 
raged in the 4th and 5th centuries are often found in 
Origen lying peacefully side by side. But this is just where 
his epoch-making importance lies, that all the later parties 
in the church learned from him. And this is true not only 
of the dogmatic parties; solitary monks and ambitious 
priests, hard-headed critical exegetes,? allegorists, mystics, 
all found something congenial in his writings. The only 
man who tried to shake off the theological influence of 
Origen was Marcellus of Ancyra, who did not succeed in 
producing any lasting effect on theology. 

The attacks on Origen, which had begun in his lifetime, 


1 “Communis substantiz est filio cum patre; dmóppota enini ógo- 
oíccos videtur, i.e., unius substantie cum illo corpore ex quo est 
dTóppota." ; 

2 E.g., Dionysius of Alexandria ; compare his judicious verdict on 
the Apocalypse. 
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did not cease for centurics, and only subsided during the 
time of the fierce Arian controversy. It was not so much 
the relation between pistis and gnosis—faith and know- 
ledge—as defined by Origen that gave offence, but rather 
isolated propositions, such as his doctrines of the pre- 
existence of souls, of the soul and body of Christ, of the 
resurrection of the flesh, of the final restoration, and of the 
plurality of worlds. Even in the 3d century Origen's view 
of the Trinity and of the Person of Christ was called in 
question, and that from various points of view. It was 
not til the 5th century, however, that objections of this 
kind became frequent. In the 4th century Pamphilus, 
Eusebius of Cesarea, Athanasius, the Cappadocians, Didy- 
mus, and Rufinus were on the side of Origen against the 
attacks of Methodius and many others. But, when the 
zeal of Epiphanius was kindled against him, when Jerome, 
alarmed about his own reputation, and in defiance of his 
past attitude, turned against his once honoured teacher, 
and Theophilus, patriarch of Alexandria, found it prudent, 
for political reasons, and out of consideration for the un- 
educated monks, to condemn Origen,—then his authority 
received a shock from which it never recovered. There 
were, doubtless, in the 5th century church historians and 
theologians who still spoke of him with reverence, but 
such men became fewer and fewer. In the West Vincent 
of Lerins held up Origen as a warning example (Commonit., 
23), showing how even the most learned and most eminent 
of church teachers might become a misleading light. In 
the East the exegetical school of Antioch had an aversion 
to Origen; the Alexandrians had utterly repudiated him. 
Nevertheless his writings were much read, especially in 
Palestine. The monophysite monks appealed to his 
authority, but could not prevent Justinian and the fifth 
cecumenical council at Constantinople (553) from anathe- 
matizing the teaching of Origen. It is true that many 
scholars (e.g., Hefele, Conciliengesch., ii. p. 858 sq.) deny 
that Origen was condemned by this council; but Moller 
rightly holds that the condemnation is proved (Jealency- 
klop. f. protest. Theol. u. Kirche, vol, xi. p. 113). 

Sources and Literaturc. —Next to the works of Origen (see Rede- 
penning, ‘‘ Des Hieronymus wiederaufgefundenes Verzeichniss der 
Schriften des Origens,” in Ze. f. d. hist. Theol., 1851, p 66 sq.) 
the most important sources are :—Gregory Thaumat., Panegyricus 
in Orig. ; Eusebius, H. E., vi. ; Epiphanius, Hær., 64 ; the works of 
Methodius, the Cappadocians, Jerome (see De vir. ill., 54, 61), and 
Rufinus; Vincent. Lerin., Commonit., 23 ; Palladius, Hist. Laus., 147 ; 
Justinian, Ep. ad Mennam (Mansi, ix. p. 487 sq.); Photius, Biblioth., 
118, &e. "There is no complete eritical edition of Origen's works. 
The best edition is that of Car. and C. Vinc. Delarue, 4 vols. fol., 
Paris, 1733-59,—reprinted by Lommatzsch, 25 vols. 8vo, Berlin, 
1831-48, and by Migne, Patrol. curs. compl., ser. Gr., vols. xi.-xvii. 
Several new pieces have been edited by Gallandi and A. Mai. 
Amongst the older works on Origen those of Huetius (printed in 
Delarue, vol. iv ) are the best; but Tillemont, Fabrieius, Walch 
(Historie d. Ketzereicn, vii. pp 362-760), and Schréckh also deserve 
to be mentioned. In recent times the doctrine of Origen has been 
expounded in the great works on church history by Baur, Dorner, 
Bohringer, Neander, Möller (Geschichte der Kosmologie in der 
griechischen. Kirche), and Kahnis (Die Lehre vom h. Geist, vol. i.) ; 
compare with these the works on the history of philosophy by Ritter, 
Erdmann, Ueberweg, and Zeller. Of monographs, the best and 
most complete is Redepenning, Origenes, cine Darstellung seincs 
Lebens und seiner Lehre, 2 vols., 1841, 1846. Compare Thomasius, 
Orig., 1837; Krüger, * Ueber das Verháltniss des Orig. zu Ammonius 
Sakkas,” in the Ztschr. f. hist Thcol., 1813, i. p. 46 sq. ; Fischer, 
Comment. de Orig. theologia et cosmologia, 1846; Ramers, Orig. 
Lehre von der Auferstehung des Fleisches, 1851; Knittel, ‘ Orig. 
Lehre von der Menschwerdung,” in the Theol. Quartalschr., 1872; 
Schultz, ** Christologie des Orig.,” in the Jahrb f. protest, Theol., 
1875; Mehlhorn, ‘‘ Die Lehre von der menschlichen Freiheit nach 
Orig.," in Zeitschr. f. Kirchengesch., vol. ii., 1878 ; Freppel, Origéne, 
vol. i, 2d ed., Paris, 1875. (A. HA. 

ORIHUELA, a town and episcopal see of Spain, in the 
southern portion of the province of Alicante, 13 miles north- 
cast from Murcia and about 15 from the sea, is situated 
in a beautiful and exceedingly fertile * huerta," at the foot 
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of a limestone ridge of moderate height, and on both sides 
of the Segura, here crossed by two bridges. There are 
remains of an old fort on the hill commanding the town ; 
and the gateway on the side of Valencia—the Puerta del 
Colegio—is a fine lofty arch, surmounted by an emblematic 
statue and the city arms. The most prominent buildings 
are the episcopal palace (1733), with a frontage of 600 
feet, but partly ruinous ; the town-house (1843), containing 
the municipal archives and a considerable number of 
curious and important documents of national history ; and 
the cathedral, a comparatively small Gothic structure built 
on the site of a former mosque in the 14th century, and 
enlarged and tastelessly restored in 1829. There are large 
barracks on the outskirts, and many noblemen have town 
houses or “palaces” in Orihuela. There are also a con- 
siderable number of convents, now suppressed. The uni- 
versity of Orihuela, founded in 1568 by the archbishop 
of Valencia, was closed in 1835, part of the revenue being 
applied to the support of a college affiliated to the univer- 
sity of Valencia. Besides numerous primary schools there 
are a theological seminary and a normal school. The final 
separation of Orihuela from the diocese of Cartagena 
took place in 1564. The inhabitants are largely engaged 
in agriculture, the trade in fruit (oranges aud citrons, 
pomegranates, dates) as well as in cereals, oil, and wine, 
being considerable. There isa lively and picturesque weekly 
market. The manufactures, which are of secondary im- 
portance, include textile fabrics, leather, saltpetre, and hats; 
dyeing is also carried on. The population of the ayunta- 
miento was 20,929 in 1877, 

Orihuela is not mentioned in ancient geography, for a proposed 
identification with the Orcelis of Pliny is almost certainly wrong. 
As Auriela or Aurivalet, on the other hand, it figures frequently in 
the annals of the Moorish period; in 713 it was held successfully 
for some time by Theodemir against Abd-al-Aziz. It was conquered 
by Jayme of Aragon, for his father-in-law Alphonso of Castile, in 
1265. It suffered sack during the disturbances at the beginning 
of the reign of Charles V. (1520), and again in the War of Succession 


(1706). Local annals specially mention the plague of 1648, the 
flood of 1651, and the earthquake of 1829. 


ORINOCO, a river in the north of South America, 
which falls into the Atlantic on the north-east seaboard 
between 60° 20’ and 62° 30’ W. long., after draining an 
area of at least 366,000 square miles (belonging to Vene- 
zuela and Colombia) in a course of about 1500 miles. 
Between the source of its westmost affluent, the Guaviare, 
and that of its eastmost, the Caroni, there is a difference 
of 14 degrees of longitude. The head-waters of the main 
stream rise on the southern slope of the Sierre Parime ; 
but the branch which keeps the name Orinoco has not 
yet been traced by any European, and the position of the 
lake from which, according to native report, it issues can 
only be vaguely fixed. Michelena y Rójas, who ascended 
the Orinoco as far as the mouth of the Mawaca (itself 
about 30 feet deep), found it even there a deep and navi- 
gable river; and a little way lower down it receives no 
inconsiderable accession from the Ocamo and Padamo. 
Below Esmeralda, a settlement in 65° 50’ W. long., long 
known as the limit of definite exploration, occurs one of the 
most remarkable bifurcations in the world ; while the main 
stream holds on in a north-west direction, a branch called 
the Casiquiare turns south and, increased by numerous small 
tributaries, runs for about 180 miles to the Rio Negro 
(an affluent of the Amazons) with so rapid a current that, 
while a boat takes only four natural days to descend, the 
return voyage requires twenty to thirty days. In the neigh- 
bourhood of San Fernando de Atabapo (in 4° 2’ N. lat. 
and 68° 10' W. long., a miserable village, but officially 
the capital of the Venezuelan province of the Amazons, 
and famous in the history of the river) the Orinoco is 
joined by the united waters of the Atabapo, the Ynirida, 
and the Guaviare,—the Guaviare receiving the Ynirida 
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about 10 or 15 miles west of San Fernando and then 
meeting the Atabapo opposite the village. The Guaviare 
is the first of the great rivers which bring down the 
waters of the Andes to the Orinoco, and is fit for steam- 
boat traffic a long way up. From its junction with the 
Guaviare to the great rapid of Mariapiri (a distance of 
about 180 miles) the Ynirida, which was explored in 1872 
by Frédéric Montolieu, hastens through a rugged country 
with a swift and frequently interrupted stream; above 
Mariapiri, and as far as Guacamayo (Montolien’s farthest), 
it forms, on the other hand, a succession of lakes and lagoons 
with hardly any current (Bull. Soc. Géogr., Paris, 1880). 
Though smaller than either the Guaviare, the Ynirida, or 
the Orinoco, the Atabapo gives its northward direction to 
the united river, which below the confluence widens out 
into a noble flood several miles broad, but before long has 
its channel contracted and twisted and broken by the rough 
granitie rocks of the country through which it has to force 
its way. About 80 miles bring the river to the great 
cataracts of Maypures, and a few miles more to that of 
Atures; both are complete barriers to upward naviga- 
tion, and, since Humboldt's glowing description, have been 
ranked among the most striking pieces of river scenery 
in South America (Humboldt and Bonpland, Voy. au 
Nouv. Continent, vol. ii. pp. 360-363). Some distance 
below Atures is the confluence of the Meta, a powerful 
many-watered affluent from the Andes, which has been 
ascended by steamer within 60 miles of Bogota; but 
the Orinoco still continues northward till, meeting the 
Apure, which drains the whole Merida Cordillera, it turns 
westwards through the great Venezuelan valley. In its 
onward course it receives a great many tributaries from 
both north and south, the former being comparatively short, 
but the latter, especially the Caura and Caroni, rising in 
the highlands hundreds of miles away. About 50 miles 
below the mouth of the Caroni and 120 miles from the 
sea begins the enormous delta, embracing 200 miles of 
coast. The southmost branch, Boca de Navios or Boca de 
Varime, continues in the line of the river; the Manamo or 
Vagre branch strikes off almost at right angles northward 
to the Gulf of Paria or Golfo Triste. The annual inunda- 
tion of the Orinoco, which makes a kind of false start in 
April, and, gradually increasing in May, June, and July, 
reaches its height in September, is extensive enough to 
lay the country under water in some places for scores of 
miles inland. As most of the regions through which it 
passes are ina state of nature, and there is hardly, with 
the exception of ANGOSTURA (¢.v.), a town of any consider- 
able size on the banks of either main stream or afluents, 
this noble river-system is but little turned to account for 
commerce. Not only, however, is it easily navigable for 
steamers for nearly 800 miles, but, as the lower part of its 
course lies in the line of the trade-winds, sailing craft are 
able to make their way slowly upwards against the current. 
Even at the junction of the Guaviare the height above the 
sea is only 744 fect. 

In 1498 Columbus entered Golfo Triste, and probably observed 
the northern mouths of the Orinoco, and in 1499 the main channel 
appears to have been noted by Ojeda. "The first to attempt the 
ascent of the river was Diego de Ordaz in 1535, who reached the 
mouth of the Meta. For its scientifie exploration we are mainly 
indebted to José Iturriaga and José Solano (1756), Humboldt (1800), 
and Miehelena y Rójas (1855-1856). 

See Gumilla, El Orinoco ilustrado (Madrid, 1741) ; Miehelena y Rojas, Erplora- 
cion oficial (Brussels, 1867). 

ORIOLE, from the Old French Oriol and that from the 
Latin aureolus, the name once applied to the bird, from its 
golden colouring, which is now generally admitted to be 
the Vireo or IcrERvs (vol. xii. p. 696) of classical authors— 
the Oriolus galbula of Linnzeus—but now commonly used 
in a much wider sense. The Golden Oriole, which is the 


type of the Family Oriolid:z of modern ornithologists, is a far | 
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from uncommon spring-visitor to the British Islands ; but 
the conspicuous plumage of the male—bright yellow con- 
trasted with black, ehiefly on the wings and tail—always 
attracts attention, and generally brings about its death. Yet 
a few instances are known in which it is supposed to have 
bred in England. The nest is a beautifully interwoven 
fabric, suspended under the horizontal fork of a bough, to 
both branches of which it is firmly attached, and the eggs are 
of a shining white sometimes tinged with pink, and sparsely 
spotted with dark purple. On the Continent it is a well- 
known if not an abundant bird, and its range in summer 
extends so far to the east as Irkutsk, while in winter it 
is found in Natal and Damaraland. In India it is replaced 
by a closely allied form, O. kundoo, chiefly distinguishable 
by the male possessing a black streak behind as well as in 
front of the eye; and both in Asia and Africa are several 
other species more or less resembling O. galbula, but some 
depart considerably from that type, assuming a black head, 
or even a glowing crimson instead of the ordinary yellow 
colouring, while others again remain constant to the dingy 
type of plumage which characterizes the female of the 
more normal form. Among these last are the aberrant 
species of the group J/?metes or Mimeta, belonging to the 
Australian Region, respecting which Mr Wallace pointed 
out, first in the Zoological Society’s Proceedings (1863, pp. 
26-28), and afterwards in his Malay Archipelago (ii. pp. 
150-153), the very curious facts—as yet only explicable 
on the theory of “mimicry "—of which mention has already 
been made (HoNEY-EATER, vol. xii. p. 139). It is a singular 
circumstance that this group Mimeta first received its name 
from Captain King (Survey de. of Australia, ii. p. 417) 
under the belief that the birds composing it belonged to 
the Family Meliphagide, which had assumed the appearance 
of Orioles, whereas Mr Wallace's investigations tend to 
show that the imitation (unconscious, of course) is on the 
part of the latter. The external similarity of the J/meta 
and the Z'ropidorhynchus of the island of Bouru, one of the 
Moluccas, is perfectly wonderful, and has again and again 
deceived some of the best ornithologists, though the birds 
are structurally far apart. Another genus which has been 
referred to the Oriolidx, and may here be mentioned, is 
Sphecotheres, peculiar to the Australian Region, and dis- 
tinguishable from the more normal Orioles by a bare space 
round the eye. (A. N. 
ORION, the name of a constellation which has been the 
centre of many legends in Greece. It bears the form of 
a warrior carrying a club, and wearing a girdle which is 
composed of three very beautiful stars. Its disappearance 
in the autumn is the prelude to storms and rain. The 
legendary hero Orion, or, as Pindar calls him, Oarion, was 
according to Homer a giant, fairer and taller than the 
Aloides. Eos, the dawn-goddess, loved him, but the gods 
were angry; Artemis slew him in Ortygia with kindly 
shaft. A doubtful passage in the Odyssey calls him a 
mighty hunter. The later poets give various discrepant 
accounts of his parentage. They usually connect him with 
some deed of violence to a maid, either the daughter of 
Œnopion in Chios, or the nymph Upis in Delos, or even 
Artemis herself. Others say that Artemis loved him, and 
was induced, by an artifice of theangry Apollo, to shoot him 
unwittingly. The Old Testament name of the constellation 
appears to be késil, the fool or impious (Amos v. 5; Job 
ix. 9, xxxviii. 31). In Arabie and Semitic it is called the 
giant. Late writers (Cedrenus and the Paschal Chronicle) 
speak of a Persian identification of Orion with Nimrod. 
ORISSA, a próvince of British India, forming a division 
or commissionership under the jurisdiction of the lieutenant- 
governor of Bengal, situated between 19° 28’ and 22° 34’ 
15" N.lat. and between 83* 36' 30" and 87? 31' 30" E. long. 
It forms the extreme south-western portion of Bengal, 
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bounded on the N. and N.E. by Chutiá Nágpur and 
Lower Bengal proper, E. and S.E. by the Bay of Bengal, 
S. by Madras, and W. by the Central Provinces. 

Orissa consists of two distinct territories—a fertile 
alluvial delta, comprising the three British districts of 
Cuttack, Balasor, and Puri, occupying an area of 8056 
square miles; and a wild region of sparsely populated 
tributary Hill States, with an area of 16,081 square miles, 
the latter walling out the former from the central Indian 
plateau, In the latter district the two small territories of 
Angul and Banki (area 997 square miles) are subject to 
British management. Including these, the area of British 
Orissa is 9053 square miles. 

British Orissa.—The Orissa delta is formed from the 
deposits of the Mahánadi, the Bráhmani, and the Baitarani, 
which converge towards the coast, to within 30 miles of 
cach other, upon Orissa. The three rivers, together with two 
minor streams, the Sálandí and Subanrekhá, represent an 
accumulated drainage of 63,350 square miles, which, during 
ihe height of the hot weather, amounts only to a discharge 
of 1690 cubic feet per second. The average cold-weather 
discharge is 5360 cubic feet, but during the rains it rises 
to 2,760,000 cubic feet. This enormous mass of water 
falls suddenly upon a narrow level strip of country in 
which the river-beds are altogether inadequate to carry it 
off. The Orissa canal-system now affords an outlet to much 
of this surplus water, which it also utilizes for irrigation. 


The population of the British districts was 3,730,735 in 1881, dis- 
tributed over an area of 9053 square miles. The Hindus form the 
great mass of the population (3,634,049 in 1881), Mohammedans 
numbering 85,611, and aboriginal tribes still following their primi- 
tive modes of worship 10,923. The population is entirely rural, 
the people living almost solely by husbandry. In 1881 there were 
only five towns in the province containing upwards of 5000 in- 
habitants :— Cuttack (42,656), the headquarters of the provincial 
administration, and the starting-point of the great system of canals 
which irrigate the province ; Puri (22,095), the capital of the third 
district of Orissa, and the religious capital of the province ; Balasor 
(20,265), the official headquarters of the district of the same name, 
and the site of the earliest British faetory on the seaboard of 
Bengal; Kendrapára (15,969); and Jaipur (11,283), also a great 
religious eentre, with numerous ruined Sivaite temples. 

The whole of Orissa is holy ground. On the southern bank of 
the Baitarani shrine rises after shrine in honour of Siva, the All- 
Destroyer. On leaving the stream the pilgrim enters Jáipur, liter- 
ally the city of sacrifice, the headquarters of the region of pilgrim- 
age saered to the wife of the All-Destroyer. There is not a fiscal 
division in Orissa without its community of cenobites, scarcely a 
village without consecrated lands, and not a single ancient family 
that has not devoted its best aeres to the gods. Every town is 
filled with temples, and every hamlet has its shrine. The national 
reverence of the Hindus for holy places has been for ages concen- 
trated on Puri, sacred to Vishnn under his title of Jagannath, the 
Lord of the World. 

Rice forms the great staple, every variety of it being grown, 
from the dwarf plant, 18 inehes high, on the dry uplands, to tho 
long-stemmed paddy whieh rears its head above 6 or 7 feet of 
water. Other erops consist of wheat, many varieties of pulse, 
oil-seeds, hemp, tobacco, cotton, sugar-cane, betel-leaf, tubers, and 
vegetables of many kinds. Besides its copious water-supply in 
time of high flood, the province has a local rainfall of 623 inches 
per annum. Nevertheless, the uncontrolled state of the water- 
supply has subjected the country from time immemorial to dronghts 
no less than to inundation. Thus the terrible famine of 1865-66, 
which swept away one-fourth of tlie entire population, was followed 
in 1866 by a flood which destroyed crops to the value of £3,000, 000. 
Since then mueh has been done by Government to husband the 
abundant water-supply. 

The early history of the kingdom of Orissa (Odra-desa), as recorded 
in the archives of the temple of Jagannath, is largely mythical. A 
blank in the records from about 50 z.c. to 319 A.D. corresponds 
to a period of Yavana occupation and Buddhist influence, during 
whieh the numerous rock monasteries of Orissa were excavated. 
The founder of the Kesari or Lion dynasty, which ruled from 474 
to 1132 A.D., is said to have restored the worship of Jagannath, and 
under this line the great Sivaite temple at Bhuvaneswar was con- 
structed. In 1132 a new line (the Gangetic dynasty) succeeded, 
and Vishnu took the place of Siva in the royal worship. This 
dynasty was extinguished in 1532-34, and in 1578, after half a 
century of war, Orissa beeame a province of the Mogul empire. 
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In 1751 it passed to the Marhattás and suffered great miscries under 
their rule till the British conquest in 1803. 

Orissa Tributary States.— These form a cluster of eighteen depend- 
ent territories or chicfships in the mountainous background of 
the Orissa division, occupying a suecession of wooded mountain and 
rocky ranges, enclosing the rich valleys of the Mahánadi, Bráhmani, 
and Baitarani. The following table gives a list of the states, with 
their area in square miles and their population. 


Triputany STATES OF ORISSA 1N 1881. 


1 
$ | Popu- | | Popu- 
| States. | Area. | y bon. States | Area. | dation, 
1 | Athgarh...... | 168 | 31,079 || 10 | Khandpára ..| 244| 66,296 
2 Athinallik....! 730 21,774 | 11 | Morbhanj ....| 4,243 | 385,737 
3 | Baramba .... 184 29,772 || 12 | Narsinhpur 199 32,583 
n Bod and 2,064 | 130,103 | 13 | Nilgiri ...... 278 | 50,972 
5 Khundmal 14 | Nayáparh .... 588 | 114,622 
6 | Daspalla .... 568 41,608 || 15 | Pal Lahára 452 14,887 
7 | Dhenkánal .. 1,463 | 208,316 | 16 | Ranpur ......| 203 | 36,539 
8 Hindol 553 312 33,802 | 17 | Táleher ...... 309 35,590 
9 | Keunjhar .. 3,096 | 215,612 || 18 | Tigariá ...... 46 | 19,850 
| Total.. ..| 15,187 (1,469,142 


The largest town in the whole of the Tributary States is Khand- 
para, with 5543 inhabitants. It, lies on the right bank of the 
Mahánadi, and is a considerable seat of trade. 

Tillage is conducted in two methods, common to the whole 
Tributary States: (1) rice cultivation in hollows and on low lands 
which lave a command of irrigation ; (2) upland or téila cultiva- 
tion, upon newly-cleared patches of land, which depends entirely 
on the local rainfall. In the valleys, where the mountain rivulets 
can be utilized, the peasants throw a dam aeross the stream and 
store up the water. The lower levels thus seeure a supply of moist- 
ure the whole year round, and wet rice cultivation goes on through- 
out the twelve months. In the uplands the forests are cut down 
and burnt upon the spot; and the soil, thus enriched with salts, 
yields abundant crops of early rice, oil-seeds, and cotton. At the 
end of four or five years such clearings are abandoned for new ones, 
and the laud relapses into jungle. 

The states are under the political superintendence of the British 
coinmissioner of Orissa. 

ORIZABA, or Onizava, a city of Mexico, in the state 
of Vera Cruz, is situated at a height of 3975 feet above 
the sea in a well-wooded valley 65 miles south-west of 
Vera Cruz, on one of the two high roads between that city 
and Mexico, and since 1872 on the Vera Cruz and Mexico 
Railway. It is a thriving place of 16,000 inhabitants, 
has a good exchange, a theatre, and two hospitals, spins 
cotton, and manufactures cotton and woollen cloth, and 
trades in tobacco, sugar, rum, and other local products. 
Originally called Izhuatlan, Orizaba is one of the oldest 
cities of Mexico. At the time of the Spanish conquest it 
formed part of the Aztec kingdom. In 1521 the natives 
massacred a large number of Spaniards. In 1862 Orizaba 
was the headquarters of the French army, which inflicted 
a defeat on the Mexicans on the outskirts of the city. Six 
miles north of the city stands the Pico de Orizaba or Citlal- 
tepetl, “The Mountain of the Star,” an extinct volcano 
17,665 feet high, and thus one of the loftiest summits in 
the continent. It was ascended by W. F. Reynolds of the 
United States Topographical Engineers in 1848, 

ORKNEY axp SHETLAND, a county of Scotland, 
formed of two separate groups of islands in the North Sea. 
The Orkneys are situated between 58° 41’ and 59° 24’ N. 
lat. and between 2° 22’ and 3° 25’ W. long., and are 
separated from the mainland of Scotland by the Pentland 
Firth, the breadth of which between Brough Ness in South 
Ronaldshay and Duncansby Head, Caithness, is about 7 
miles. The Shetlands lie to the north-east of the Orkneys, 
between 59° 50’ and 60° 52’ N. lat. and between 0° 55’ 
and 2° 14’ W. long. The distance from Dennis Head in 
Orkney to Sumburgh Head in Shetland is about 50 miles, 
but Fair Isle, which is included in Shetland, is situated 
midway between the two main groups. The total area of 
the Orkneys and Shetlands is 593,352 acres or about 927 
square miles, the area of the Orkneys being 240,476 acres, 
and that of the Shetlands 352,876 acres. 

In the Orkney group there are fifty-six islands and islets, 
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of which twenty-nine are inhabited, the others, which are 
called *holms," being frequently made use of for pasture. 
Besides Pomona or the Mainland, which has an area equal 
to all the others combined, the principal islands are, to the 
north, Rousay, Westray, Papa-Westray, North Ronaldshay, 
Sanday, Eday, Stronsay, and Shapinshay, and to the south, 
Hoy, North Walls, South Walls, Flotta, South Ronaldshay, 
and Burray. The members of the Shetland group are more 
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numerous than the Orkneys, consisting of about a hundred 
islands and islets; besides the Mainland, the more important 
are Yell, Unst, and Fetlar to the north, Whalsay and Bressay 
to the east, and East and West Burra, Papa-Stour, Muckle 
Roe, and Foula to the west. Except towards the west the 
surface of the Orkneys is comparatively flat, and in some 
cases, as in Sanday, the coast is so low as to be a frequent 
cause of shipwreck. "The island of Hoy consists principally 
of lofty black barren rocks, of which the Ward Hill attains 
a height of 1564 feet. In the southern part of the Main- 
land, to the west of Kirkwall, the hills also reach a con- 
siderable elevation, the highest summits being Wideford 
Hill near Kirkwall (740 feet) and the Ward Hill of Orphir 
(880 feet); and there is another hilly region in the north- 
west of the Mainland, opposite the island of Rousay. The 
centre of Rousay is occupied by hills of considerable height. 
On the west of Hoy perpendicular precipices of great height 
descend sheer to the Atlantic. "The outline of the islands 
is very irregular, and through the numerous firths and 
sounds the tides rush with great rapidity, forming occa- 
sionally whirlpools called roosts, which in stormy weather 
frequently suck in fishing-boats and prove dangerous even 
to large vessels. 

The coast-scenery of the Shetland group is strikingly 
picturesque. The islands present an irregular rocky surface 
generally rising into hills of considerable elevation, the 


highest summit being Roeness Hill (1475 feet) in the 
Mainland. By the action of the waves the rocks have been 
worn into numerous fantastic shapes, and the coast-line is 
also deeply indented by bays and “voes” or sea-lochs, 
caused partly by denudation and partly by glacial action. 
The greater part of the coast is stern and precipitous, but 
Sumburgh Head, the Noup of Noss, Fitful Head, the island 
of Papa-Stour with its surrounding rocks, Foula (especially 
on its western side), the Drongs and adjoining rocks of the 
parish of Northmavine with the coast-line from Roeness Voe 
to Haevdadal Head, and Unst the most northern of the 
group may be singled out for their picturesque beauty or 
impressive grandeur. The action of the sea has formed 
numerous caves, the more remarkable of which are the 
immense Orkneyman's Cave near the Bard of Bressay, and 
the fantastic caves of Papa-Stour. 

Geology.—The geological formation of the Orkneys is 
very similar to that of the adjoining mainland, and con- 
sists almost entirely of the lower Old Red Sandstone of 
the flagstone series. A red and yellow sandstone series 
oceupies part of Sanday, Eday, Burray, Flotta, and South 
Ronaldshay, and a long narrow strip of the Mainland to the 
south of Kirkwall. The mountainous district of Hoy be- 
longs to the upper Old Red Sandstone, in which are inter- 
bedded volcanic rocks consisting of amygdaloidal lavas and 
ashes, and forming the terraces of the northern slopes of 
the Hoy hills. These rocks rest unconformably on the 
lower Old Red Sandstone. North-west from Stromness 
Bay to Inga Ness there is an outcrop of crystalline rocks 
consisting of granite and micaceous gneiss. The flagstone 
series, especially in the neighbourhood of Stromness, contains 
numerous fossils,—ichthyolites, crustaceans, and plants 
being all represented. From the character of the striated 
surfaces of the rocks, and the presence of foreign rocks in 
the boulder-clay, it has been concluded that the Orkneys 
were subjected to a glacial action crossing from the North 
Sea to the Atlantic; and there are also traces of local 
glaciers, especially at Hoy. 

The geological formation of the Shetlands, like that of 
the Orkneys, belongs principally to the lower Old Red 
Sandstone and the metamorphic rocks on which they rest 
unconformably ; but the proportion between the two species 
of rocks is reversed, the metamorphic rocks cropping to the 
surface throughout the greater part of the Shetland group. 
The central portion of the islands, including the north- 
western half of the Mainland and its eastern seaboard in 
the parish of Northmavine, Whalsay, Yell, and the western 
seaboard of Unst, is oecupied chiefly by micaceous and 
hornblendie gneiss with limestones and quartzites. In the 
southern portion of the Mainland the clay-slate series, with 
associated limestones and quartzites, prevails. In Unst 
and Fetlar there are large masses of serpentine and gabbro, 
and diorite occupies a large area in the districts of Delting 
and Northmavine. The lower Old Red Sandstone occupies 
the islands of Foula and Bressay, skirts the eastern sea- 
board of the Mainland from Lerwick southwards, and in- 
cludes the greater part of Walls. It is associated with a 
series of igneous rocks, especially in the western district of 
Northmavine, and there is also an intrusive series. Even 
more striking evidence of glacial action exists in Shetland 
than in Orkney. The metamorphic rocks are very rich in 
beautiful minerals, especially along the coast of North- 
mavine, among the varieties being felsite, epidote, actinolite, 
serpentine, anthophyllite, fluor-spar, steatite, magnetite, 
and cyanite. Both in Orkney and Shetland there are large 
deposits of peat. 

Climate and Agriculture.—The temperature, both of the 
Orkneys and of the Shetlands, presents smaller variations. 
than that of Scotland or England. The yearly average is 
a little over 45° Fahr., the average for the coldest months— 
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January, February, and March—being nearly 39°, and for 
the warmest months—July, August, and September—about 
53°. Though fogs are common, the rainfall is not excess- 
ive, but it is higher in Shetland than in Orkney. As the 
temperature is influenced by the Gulf Stream, the coldest 
month of the year is March, when the tide reaches its lowest 
point. The soil of Orkney varies in different islands, but 
generally it is either a sandy loam or a strong but friable 
clay, and remarkably fertile. Large quantities of seaweed, 
as well as lime and marl, are available for manure. Since 
the opening up of more constant communication with the 
south, and the construction of a complete system of roads, 
begun in 1857, the system of cultivation has undergone a 
complete transformation. Many of the holdings in Orkney 
are now occupied by farmers from Scotland. 


Between 1875 and 1880 the number of holdings in Orkney in- 
creased from 3147 to 3319, and their area from 93,618 acres to 
104,958. In 1880 2873 holdings, or more than two-thirds of the 
total number, did not exceed 50 acres each, while 279 ranged from 
50 to 100 acres, 131 from 100 to 300, and 36 were above 300. The 
total number of acres under cultivation in 1883 was 112,148, of 
which 38,459 were under corn crops, 32,051 rotation grasses, 22,755 
permanent pasture, and 1031 fallow. Of the corn crops, 32 781 
acres were under oats and 5641 under barley or bere, while 14,387 
of the green crops were under turnips and 3104 under potatoes 
Horses, which are for the most part a small and active breed, 
numbered 6092 in 1883, of which 4884 were used solely for agrienl- 
tural purposes. Cattle numbered 25,621, of which 9405 were cows 
and heifers in milk or in calf. Shorthorned and polled Angus are 
now the most common breeds, cattle-feeding being largely practised. 
Sheep, which in 1883 numbered 31,548, are now edi Cheviots and 
across between them and Leicesters, bnt the native sheep (identical 
with those of Shetland) are still kept in considerable numbers in 
Hoy and South Ronaldshay. Pigs numbered 4745. 

In Shetland there has been no agricultural progress corresponding 
to that in operation in Orkney, the principal reason being insulli- 
ciency of soil, which in many cases has to be made or increased by 
collecting turf. Between 1875 and 1880 the number of holdings 
decreased from 3839 to 3604, but the area under cultivation increased 
from 52,256 to 58,357 acres. In 1880 3529 holdings did not exceed 
50 acres each, while 36 ranged from 50 to 100 acres, 30 from 100 
to 300, and 11 were above 300. Although there are some good 
arable farms in a few favoured districts, the majority are small 
erofts held on a yearly tenancy by the fishermen along with their 
cottages. For the most part the cottages are only slightly improved 
specimens of the original cabin, the fireplace of at least the “but” 
end being in the centre of the apartment, which was formerly shared 
with calves, pigs, and other young animals. The cows are now for 
the most part housed in separate buildings. Originally the rent 
was paid in kind, and it was a general custom for the landlord or 
tacksman to compel the crofter to barter a considerable portion of 
the fruits of his industry for provisions and clothing, and the prac- 
tice is not yet quite obsolete in certain districts. The cottages are 
generally grouped together in small hamlets called '*touns." The 
size of a croft varies from 5 to 10 acres; but the old Norwegian 
measurement by merks is still retained. Originally the land was 
held on the “runrig” system —that is, different owners held alter- 
nate ridges—but now in most cases each holding is separate. The 
implement anciently used for turning over the soil was the Nor- 
wegian plongh drawn by four oxen abreast, but as the holdings 
became subdivided and distinctly separated from each other it was 
superseded by the small sharp spade now in almost universal use 
Until lately implements with wheels were scarcely known, and even 
yet the crofters generally carry out even the mannre for the land in 
straw baskets slung over the shoulders. A system of roads was 
construeted during the potato famine of 1816-49, and whecled 
vehicles are in general use in the neighbourhood of Lerwick and 
various other places. According to the agricultural returns of 1883 
there were 58,393 acres under cultivation, of which 10,528 were 
under corn crops, 4511 green crops, and 41,628 permanent pasture, 
No system of rotation is practised. Of the corn crops 8050 acres 
were under oats and 2478 under bere; and of the green crops 3357 
acres were under potatoes and 943 under turnips. Originally the 
grain supplies were obtained almost wholly from the Orkneys, and 
for a long period grey and black oats and bere or bigg were the only 
species grown, but now white oats are quite common. Frequently 
the grain does not ripen till the end of October or beginning of 
November. The culture of the cabbage is said to have been intro- 
duced by a detachment of Cromwell's soldiers, potatoes in 1730, 
and turnips in 1807. Black and red currants ripen in sheltered 
situations. Horses in 1883 numbered 5305, of which only 908 were 
used solely for agricultural purposes; cattle numbered 21,315, of 
which 8132 were cows and heifers in milk or in calf; sheep uumbered 
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81,163, and pigs 3788. The small ponies peculiar to the islands are 
now becoming scarce, though entire ponies are greatly in demand for 
working underground in collieries. The native cattle are a diminu- 
tive breed with small horns and short legs. They are said to possess 
many of the points of the best breeds. The beef is remarkable for 
tenderness and flavour ; and, when well fed, the cows yield a large 
supply of rich milk. In some districts crosses have been intro- 
duced The native sheep of Shetland possess many of the charac- 
teristics of goats. The ewes, as well as the rams, have generally 
short horns, and the wool is long and of very fine quality. White, 
black, speckled grey, and a peculiar russet brown called **moorat ” 
are the prevailing colours It is the common custom to tear out 
the wool from the roots by the hand, as this is said to ensure a finer 
second crop. A few black-faced and Cheviot sheep are kept in some 
places. The Shetland pigs, which are very inferior, are often fed 
on fish. Large numbers of geese and ponltry are kept.! 

According to the Valuation Roll, 1883-84, Orkney was divided 
among 1149 proprietors, possessing 220,873 acres, with an annual 
value of about £82,416, or 7s 5d per acre. According to the Parlia- 
mentary Return of 1873 546 of the proprietors, or about 42 per cent. 
at that date, possessed less than 1 acre, and the following 10 pos- 
sessed upwards of 5000 acres each :—J. G, M. Heddle, 50,410 ; carl 
of Zetland, 29,816; D. Balfour, 29,051; R. Baikie, 7846; H. C. 
Hebden, 7500; F. T. Burroughs, 6693; A. S. Graeme, 6444; trustees 
of late J. Stuart of Brugh, 6243 ; T. Traill, 5780; trnstees of the 
late G. Traill, 5031. Shetland in 1883-84 was divided among 575 
proprietors, possessing 352,876 aeres, with a total value of £44,108, 
or nearly 2s 6d per acre. In 1873 240 of the proprietors, or about 
45 per cent., possessed less than 1 acre, 15 possessed upwards of 
5000 acres, 13 above 10,000, and the following 5 above 20,000 acres 
each :—trustees of Busta estate, 29,820; curators of W. A. Bruce, 
25,180; Lady Nicolson, 24,785; T. M. Cameron, 24,363; A. G. 
Grierson, 22,006. 

Fauna. —The faunas of the two groups of islands are very similar. 
Remains of deer have been found in the Orkneys, although few, if 
any, remained in the time of the Norse jarls. For some centuries 
hares were extinct, bnt they were reintroduced about 1830. Rabbits 
are very numerous in some districts. The otter and walrus are met 
with. Seals may occasionally be observed basking on the rocks, 
especially in the neighbourhood of the Ve Skerries off the western 
coast of the Mainland (Shetlands); and whales, both large and 
small, are frequently captured in the baysand sounds. The common 
porpoise is abundant, and the grampus also haunts the coasts. 
Nearly all the Fatconidx found anywhere else in Britain at one time 
freqnented the Orkneys, and the hen-harrier, the merlin, the pere- 
grine, and the sparrow-hawk are still numerous. The short-eared 
owl is common, and various other species occasionally haunt the 
islands. The raven, the Royston crow, the rook, and the jackdaw 
are all met with. The red grouse, the golden plover, the dotterel 
plover, and the grey plover are abundant in some districts. The 
snipe, the woodcock, the common heron, the cnrlew, the little bittern, 
the white stork, the white spoonbill, the knot, the rnff, and the 
common coot frequent the niore remote regions. There is an 
immense variety of water-fowl. Most of the singing birds found in 
Scotland are either natives or occasional visitants. The great skua 
gull still breeds in the island of Foula, where its eggs are carefully 
preserved. 

Flora.—AMhough the Orkneys contain some plants which are 
rare in the British Isles, the flora of the group is much smaller in 
variety than that of the more mountainous Shetlands. For lists 
the reader is referred to the paper on the flora of the Orkneys by 
W. Irvine Fortescue, and that on the flora of Shetland by Dr Peter 
White, both contained in Tudor's Orkneys and Shetland, 1883. 

Manufactures.— According to Barry the woollen manufacture was 
at one time of some importance in the Orkneys, but by the end of 
last century had been superseded by that of linen, introduced about 
1747. For the manufacture flax was at one time largely grown. 
After the introduction of machinery in the south it was no longer 
possible to continue the manufacture with profit, and, although 
straw-plaiting for a time took its place, it also succumbed to southern 
competition. Next to the linen trade the most important indnstry 
in the 18th century was the-manufacture of kelp, introduced in 
1729. With the abolition of the duty on Spanish barilla the 
manufacture for a time suffered severely, but of late years it has 
revived and now yiells about £1500 annually. It is, however, 
chiefly on agriculture that the Orkneys depend, and their rapid pro- 
gress in this respect has been greatly facilitated by the very ample 
steam communication by three different routes with Scotland. Since 
1871 telegraphic communication has extended to Unst, the most 
northerly of the Shetland group. Straw-plaiting was at one time 
practised in Shetland, but kelp-making is no longer practised. The 
staple manufacture is knitted goods. According to Edmonston, 


1 Interesting information, not yet altogether out of date, on the 
agriculture of the Orkneys will be found in a paper by R. O. Pringle, 
and on that of the Shetlands in papers by H. Evershed and R. S. 
Skirving iu the Trans. of the Highland and Agricultural Society, 1874. 
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stockings to the value of about £17,000 were annually exported 
from Shetland about the beginning of the present century. The 
manufacture of gloves was introduced about 1800, of shawls about 
1340, and of veils about 1850. Fair Island has long been famous 
for its coloured hosiery, into the art of knitting whieh the inhabit- 
ants are said to have been initiated by the wreeked mariners of one 
of the ships of the Spanish Armada. The various dyes employed 
are extracted from the plants and lichens of the island. 

Fisheries. —For some centuries the neighbourhood of the Orkneys 
and Shetlands was frequented by the fleet of Dutch vessels connected 
with the great herring fishery, but Barry states that fishing in his 
time was almost wholly negleeted by the inhabitants of the Orkneys. 
The principal herring-stations are at Papa-Stronsay, Deersound, 
Holm, and South Ronaldshay. The greater part of the catch of 
spring herrings is despatched direct to Hamburg. The cod and ling 
fishing is prosecuted chiefly by the inhabitants of the north isles, 
both in open boats and in smacks, at the Faroes and near Iceland. 
Fishing is almost the sole occupation of the Shetland men, the 
women doing nearly all the farm-work and oceupying also every 
spare moment in knitting both in the house and when carryiug 
their burdens. The Shetland herring fishery has lately (1884) made 
rapid strides, but the increase in the take of herrings is gir due 
to boats from the south. As the herring fishery has inereased, the 
deep-sea ling and cod fishing, formerly the mainstay of the islands, 
has proportionately diminished. The whole of the fisheries were 
originally in the hands of the Dutchmen, but in 1712 their supre- 
macy was destroyed by the imposition of the duty on salt. Until 
within recent years the boats chiefly used were the old ‘‘sixerns” 
built in the islands after the model of the Norwegian yawl, but 
whole or half-decked boats are now rapidly taking their place. The 
total number of persons now employed in the fisheries of the Orkneys 
and Shetlands together is about 11,000, Shetland employing over 
7430. The number of smacks belonging to the Orkneys is about 
30, employing over 300 men ; Shetland possesses about double this 
number, and the Shetland smacks are much more suecessful than 
those of Orkney, as more of them frequent the distant fishing- 
grounds. Shetland possesses, in addition to these, 285 decked first- 
class and 15 second-elass fishing boats. 

Administration and Pojnlation.—The islands of Orkney and of 
Shetland form one sherifldom or stewartry, but the sheriff has a 
substitute in Orkney and another in Shetland. The county of 
Orkney and Shetland returns one member to parliament, and 
Kirkwall is included in the Wick district of burghs, which 
returns one member. Orkney includes 18 parishes and Shetland 
12. From 24,445 in 1801 the population of Orkney had in 1831 
inereased to 28,847, and in 1861 to 32,395, but in 1881 was 
only 32,044, of whom 14,982 were males and 17,062 females. The 
population of Shetland in 1801 was 22,379, which had increased in 
1881 to 29,392, and in 1861 to 31,670, but by 1881 had diminished 
to 29,705, of whom 12,656 were males and 17,049 females. In 
Orkney there were 113:88 females to every 100 males, but in Shet- 
land the proportion is 13471, by far the largest in any county of 
Scotland. The number of inhabited islands in Orkney was 29, the 
Mainland numbering 17,165 persons, while 5 other islands had a 
population of over 1000 each, viz., South Ronaldshay 2557, Westray 
2200, Sanday 2082, Hoy 1380, aud Stronsay 1274. Shetland com- 
prised 30 inhabited islands, of which the Mainland contained 20,821, 
Yell 2529, and Unst 2173. In the Orkneys the only town is Kirk- 
wall (3947), a royal and parliamentary burgh, and the villages are 
Stromness (1705) and St Margaret's Hope (412). Stromness, which 
received an independent charter in 1817, has risen within the last 
century from a mere fishing hamlet to a port of some importance. 
It possesses a fine natural harbour, with a pier aceessible to vessels 
of large tonnage at high tides, and a patent slip. It is the rendez- 
vous of vessels for the whale fishery at Davis Straits aud Greenland. 
In the Shetlands Lerwick (4045) is the principal town, distant 272 
miles from Edinburgh and 95 from Kirkwall. It dates from the 
beginning of the 17th century. Its harbour can afford safe accom- 
modation for an immense fleet. Scalloway (648), the only village 
of the Shetlands, and the original capital, is situated on a fine bay 
about 6 miles west of Lerwick. It possesses the ruins of an ancient 
castle, and is the seat of a herring fishery. 

History and Antiquities. —Scareely any information is obtainable 
from Roman writers regarding the Orkneys, and none regarding the 
Shetlands, but there isabundant evidence that both groups of islands 
were originally inhabited by a Pictish population. Of the two forms 
of Picts’ houses—chambered mounds and underground habitations 
or weems—many are still so entire as to afford an accurate notion of 
the character of the buildings; and of the barrows or burial-mounds, 
which number over 2000, the majority belong to the Pictish period. 
The rings of Brogar and Stenness are the only stone circles in the 
Orkneys, and there are only five groups in Shetland, three being 
in Unst and two in Fetlar. It has been disputed whether the fort- 
resses known as borgs or brochs are to be attributed to the Picts or 
the Norsemen, but the balance of probability seems to indicate that 
they were erected before the Norse invasion, and in defence against 
the Northmen. Orkuey possessed 70 and Shetland 75, the most 
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perfect of existing specimens being the tower of Mousa in Shetland. 
Althongh few implements, and those of the rudest kind, have been 
discovered in the Picts’ houses, the brochs contain handmills used 
for grinding corn, stone whorls and bone combs employed in woollen 
manufactures, and examples of a rude kind of pottery. Various 
scattered notices occur of early expeditions to the Orkneys, tle most 
important being those of the Dalriadie Scots about the beginning of 
the 6th century ; but the Picts soon regained their power, and the 
islands remained in their possession until the Norse invasions of 
the 9th century. 

The earliest notice regarding the Christianization of the islands 
is that of a visit of Cormae and other companions of St Columba 
to the Orkneys about 565. The Irish monk Dicuil, writing about 
825, states that a ‘‘certain honest monk had visited" certain 
islands ‘‘in the northern British seas," which are evidently iden- 
tical with the Shetland Islands. Other proofs of the early Christian- 
ization of the Orkneys and Shetlands are the dedications to St 
Columba, St Bridget, St Ninian, and St Tredwell ; the designation 
Papa applied to several of the islands, that being the Norse name 
for the Irish missionaries ; monumental stones like those on the 
mainland of Scotland bearing the Ogham inscription, four having 
been found in Shetland and one in the broch of Burrian in North 
Ronaldshay in Orkney; the discovery of square-sided bells peculiar 
to the early ages of the church ; and the occurrence of the crescent 
symbol on various sculptured slabs. 

About the end of the Sth century the Orkneys and Shetlands 
became the rendezvous of the northern vikings, who sailed thence 
to ravage the coasts of Norway and the western coasts and islands 
of Scotland. About 872 the Norse settlement in the islands became 
perpetual by the flight to it of the jarls, dispossessed of their 
authority by Harold Haarfager. As the jarls began a retaliatory 
warfare on the coasts of Norway, Harold fitted out a great expedi- 
tion against them, and placed the Orkneys and Shetlands under 
the government of Rognvald, earl of Mæri, who, with the per- 
mission of Harold, handed it over to his brother Sigurd. Gut. 
torm succeeded his father Sigurd, but, dying childless about a 
year afterwards, was succeeded by Hallad, son of Rognvald, 
who, being unable to cope with the vikings, returned to Norway, 
Einar, another son of Rognvald, taking his place. He thor- 
oughly subdued the vikings, and also taught ite inhabitants to 
use peat for fuel, from whieh he received the name of Torf Einar. 
The two eldest sons of Einar were slain in battle in England, and 
the third, Thorfiun Hausakliuf, who succeeded in 950, having 
married Grelauga, daughter of Duncan, earl of Duncansby, became 
joint-earl of Orkney and Caithness. Thorfinn had five sons, all of 
whom were shortly afterwards slain, except the youngest, Hlódver. 
He was succeeded, about 980, by Sigurd the Stout, who fought 
against the Scots, but ultimately came to an agreement with 
Maleolm, king of the Scots, whose daughter he obtained in marriage. 
Sigurd was slain in a great battle at Clontarf against Brian Doroime, 
king of Munster, in 1014, upon which King Malcolm of Scotland 
bestowed the earldom of Caithness on Thorfinn, a son of Sigurd by 
his daughter, the earldom of the islands being divided among 
Somerled, Brusi, and Einar, Sigurd's sons by a former marriage. 
After the death of Somerled and Einar the claim of Drusi to the 
earldom of the islands was disputed by Thorfinn. An arrangement 
was finally made that Thorfinn should receive two-thirds of the 
islands ; but on the death of Drusi he took possession of all the 
islands; he came to an agreement, however, with Rognvald Brusi- 
son which lasted for eight years, when Thorfinn, having defeated 
Rognvald in a sea-fight in the Pentland Firth, took possession of 
the earldom also. Finally he obtained recognition from the king 
of Norway, and, after making a pilgrimage to Rome, built Christ's 
Chureh in Birsay, where he established a bishop's see. Thorfinn 
was succeeded, about 1064, by his two sons Paul and Erlend, whom 
King Magnus (Darefoot) of Norway subsequently replaced by his 
son Sigurd. He, on his father's death, became king of Norway, 
and was succeeded in the earldom of the Orkneys by Hakon, Paul's 
son, and Magnus, Erlend’s son, the latter of whom was murdered 
by the former in 1115. Hakon was succeeded by his two sons 
Harold and Paul, the former of whom shortly afterwards died, 
when Kali, a nobleman of Norway, receiving from King Sigurd 
the gift of half of the Orkneys, surprised Paul and induced him to 
consent to this arrangement, whereupon, in accordance with a vow 
he had made, he built a ‘‘stone minster” at Kirkwall. Paul was 
carried off by the vikings, and his place as joint-earl was taken by 
Harold, the son of Maddad, earl of Athole. Ring Eystein super- 
seded Harold by Erlend, son of Harold the son of Hakon. Erlend 
fortified himself against Harold in the broch of Mousa in Shetland, 
until Harold came to an agreement with him. Afterwards Erlend 
was slain in a battle with Harold and Rognvald, who then reigned 
jointly till the death of Rognvald in 1158. On account of Harold's 
support of Sigurd, son of Magnus Erlingson, against King Sverri 
of Norway, he was deprived of the whole of Shetland. He was 
succeeded in 1206 by his sons John and David, the former of whom, 
on the death of his brother seven years afterwards, became sole 
ruler. He wasslain in an iun in Thurso in 1231, and, as the line of 
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Norse earls became with him extinct, the earldom of Caithness was 
granted to Magnus, second son of Gilbride, earl of Angus, who was 
apparently confirmed in the earldom by the king of Norway. About 
1321 the earldom passed from the Angus to the Strathearn line, and 
about 1379 to Henry St Clair, who erected the castle of Kirkwall. 
In 1468 the Orkneys and Shetlands were pledged by Christian I. 
of Denmark for the payinent of the dowry of his daughter Margaret, 
betrothed to J ites Me of Scotland, and, as the money was never 
paid, their connexion with the crown of Scotland became perpetual. 
In 1471 King James III. bestowed the castle and lands of Ravenscraig 
in Fife on William, earl of Orkney, in exchange for all his rights to 
the earldom of Orkney, and an Act of Parliament was passed 20th 
February of the same year annexing the earldom of Dem and 
Shetland to the Scottish crown. 

In 1540 Kirkwall was visited by James V. In 1564 Lord Robert 
Stewart, natural son of James V., was made sheriff of the Orkueys 
and Shetlands, and received possession of the estates of the odallers ; 
in 1581 he was created earl of Orkney by James VI., the charter 
being ratified in 1591 to his son Patrick. In 1615 the earldom was 
again annexed to the crown. The islands were made the rendez- 
vous of the disastrous expedition of Montrose in 1650. During the 
Protectorate the Orkneys were visited by a detachment of Crom- 
well's troops, who initiated the inhabitants into various industrial 
arts and new methods of agriculture. In 1707 the islands were 
granted to James, twelfth earl, in mortgage, redeemable by the 
crown on payinent of £30,000, and subject to an aunual feu-duty of 
£500; but in 1766 his estates were sold to Sir Lawrence Dundas of 
the family of the earls of Zetland. 

Among the relics of the Norse settlement in the islands the most 
remarkable are the inscriptions on the great sepulehral cairn of 
Maeshow, the Orkahaug of the saga, which was, lose m itself of 
Pictish origin. The topography, both of Orkney and of Shetland, 
is altogether Norse, and, although the influx of Scottish settlers 
gradually extinguished the old Norse tongue, many of the Norse 
names still linger, and even a form of the old odal succession and 
mode of land tenure still survives. Norse was generally spoken in 
the islands in the 16th century; and, according to Barry, in 
Orkney as late as the end of the 17th century it continued to be 
spoken in four parishes in the Mainland by the people in their own 
houses ; but within his recollection it was almost entirely extinct, 
except in one parish in the heart of the Mainland. In Shetland it 
continued to be spoken much longer, and Low, during his tour in 
1774, found the Norse language in Foula, “but much worn out.” 
He states that it was the language of the last age, and he gives 
several specimens, including the Lord's Prayer and an old ballad 
(Low's Tour, pp. 105-112) The Shetlanders are still of almost 
unmixed Norse lineage, and words and phrases of Norse origin still 
tinge their dialect. Low describes a monument with Runie inscrip- 
tions in the churehyard of Crosskirk, Northmavine ; and a Runie 
fragment found at Mail’s Voe, Cunningsburgh, Shetland, is now 
in the museum of the (Scottish) Society of Antiquaries. Broken 
swords and fragments of shield-bosses have been dug up in many 
places, and also many of the peculiar brooches buried as relics in 
the graves of the Norse women during the Pagan period. At Birsay 
are remains of an old palace of the jarls. 

In early times both the archbishop of Hamburg and the arch- 
bishop of York disputed with the Norwegians ecclesiastical jurisdie- 
tion over the Orkneys and the right of consecrating bishops; but 
ultimately the Norwegian bishops, the first of whom was William 
the Old, consecrated in 1102, continued the canonical succession. 
'The see remained vacant from 1580 to 1606, and from 1638 till the 
Restoration ; and, after the accession of William III., episcopacy 
was in 1697 finally abolished, although many of the clergy refused 
to conform. Besides the eathedral-chureh of KIRKWALL (q.v.), the 
most interesting of the old churches are Egilshay church, built 
about the beginning of the 12th century, and possessing a round 
tower; the ruins of the circular church at Orphir; the remains of 
Christ Church, Birsay, built by Earl Thorfinn in the 11th century ; 
tlie chapel of Weir, supposed to have been built in the 12th century ; 
St Peter's Church, Birsay; and the remains of a chapel on the 
brough of Deerness. In Shetland there were at one time three 
towered churches—St Lawrence in Burra, St Magnus at Tingwall, 
and Ireland Head ; but of these there are now no remains. ‘There 
are ruins of an old cruciform church at Culbinsbrough, of an old 
Norse church dedicated to St Olaf at Papil, and of various chapels 
in several of the islands. 

The earliest written record on the Orkneys and Shetlands is The Orkneyinga 
Saga, an edition of whieh, with notes by Joseph Anderson, was published in 
1873. Next to the saga in antiquity is Jo Ben’s Descriptio Insularum Orchadi- 
arum, 1520. Several works on both groups were written during last century, 
or about the beginning of the present, including Waliace, Aecount of the Islands 
of Orkney, 1700 ; Brand, Brief Description of Orkney, Zetland, £c., 1701; Gifford, 
Description of the Zetland Islands in 1733, published in 1879 ; Low, Tour through 
the Islands of Orkney and Shetiand in 1774, published in 1879; Barry, History of 
the Orkney Islands, 1805; Edmonston, Zetland Islands, 1809; and Shirreff, 
General View of the Agriculture of the Orkney and Shetland Islands, 1814. On 
the natural history there have been published—Low, Fauna Orcadensis, 1813 ; 
Baikie and Heddle, Historia Naturalis Orcadensis, part i., 1848; and Crichton, 


A Naturalists Ramble to the Orcades, 1866. See also Gorrie, Summers and 
Winters in the Orkneys, 1868; Hibbert, Description of the Shetland Isles, 1862 ; 
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Reid, Art Rambles in Shetland, 1869 ; Cowie, Shetland, 1874-80; Tudor, Orkneys 
and Shetland; their Past and Present State, 1883; and Rampini, Shetland and the 
Shetlanders, 1884. 


. F. H. 

ORLEANS, a city of France, chief town of uis TA 
ment of Loiret, lies on the right bank of the Loire, 75 
miles south-south-west of Paris. At Les Aubrais, a mile 
to the north, is one of the chief railway junctions in the 
country. Besides the Paris and Orleans Railway, which 
there divides into two main lines—a western to Nantes 
and Bordeaux via Tours, and a southern to Bourges and 
Toulouse via Vierzon—branches leave Les Aubrais east- 
wards for Pithiviers, Châlons-sur-Marne, and Gien, north- 
west for Châteaudun and Rouen. The whole town of 
Orleans is clustered together on the right bank of the river 
and surrounded by fine Loulevards, beyond which it sends 
out suburbs along the various roads. With the suburb of 
St Marceau on the left bank it is connected by a hand- 
some stone bridge (1092 feet long and 51 feet wide) of 
nine arches, erected in the 18th century. Farther up is 
the railway bridge. The river is canalized on the right, 
and serves as a continuation of the Orleans Canal, which 
unites the Loire with the Seine by the canal of the Loing. 
Owing to its position on the northmost point of the 
Loire Orleans has long been the centre of communica- 
tion between the Loire basin and Paris. Wines, grain, 
wool, and trees for planting are the main products of the 
surrounding districts and the commercial staples of the 
city, which, while devoted rather to trade than to manu- 
factures, has establishments for the making of vinegar, 
blankets, hosiery, worsted, the so-called Rheims biscuits, 
confectionery, preserved foods, pins, pottery, boilers, paper, 
cardboard, soap, and dressed skins. The chief interest of 
the place, however, lies in its public buildings and the 
historical events of which it has been the scene. Proceed- 
ing from the railway station to the bridge over the Loire, 
the visitor crosses Orleans from north to south and passes 
through the Place du Martroi, the heart of the city. In 
the middle of the square stands an equestrian statue of 
Joan of Arc, 30 feet high, in bronze, resting on a granite 
pedestal surrounded by bas-reliefs representing the leading 
episodes in the life of the heroine. In 1855 it took 
the place of an older statue executed in the beginning of 
the century, which was then transferred to the left bank 
of the Loire at the end of the bridge, a few paces from the 
spot where a simple cross marks the site of the Fort des 
Tournelles captured by Joan of Arc on 7th May 1429. Froin 
the Place du Martroi, the Rue Jeanne d'Arc leads to the 
cathedral of Ste Croix. "This church, commenced in 1287, 
was burned by the Huguenots in 1567 before its comple- 
tion. Henry IV., in 1601, laid the first stone of the new 
structure, the building of which has continued until now. 
It is a Gothic cathedral on a large scale, consisting of a 
vestibule, à nave with double aisles, a corresponding choir, 
a transept, and an apse. Its length is 482 feet, its greatest 
width 206, and the height of the central vaults 108 feet. 
The west front has two flat-topped towers each of three 
stories, of which the first is square, the second octagonal, 
and the third cylindrical. The whole front is Gothic, 
but was designed and constructed in the 18th century and 
exhibits all the defects of the period. A central spire 328 
feet high, on the other hand, raised about twenty-five years 
ago, recalls the pure ogival style of the 13th century. In 
the interior the choir chapels and the apse, dating from 
the original erection of the building, are worthy of note. 
In the episcopal palace and the great seminary are several 
remarkable pictures and pieces of wood-carving ; and the 
latter building has a crypt which some antiquaries hold 
to belong to the 6th century. The church of St Aignan, 
said to have been founded by the son of Coustantine, and 
often rebuilt, contains in a gilded and carved wooden 
shrine the remains of its patron saint, who occupied tho 
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see of Orleans at the time of Attila’s invasion. The 
crypt dates from the reign of Robert the Pious (the be- 
ginning of the 11th century). The once beautiful sculp- 
ture of the exterior has been altogether ruined; the 
interior has been restored, but not in keeping with the 
original style. A third church, St Euverte, consecrated 
to one of the oldest bishops of Orleans (0d. 391), is an 
early Gothic building dating from the 12th century. To 
the west of Rue Royale stand the church of St Paul, 
whose façade and isolated tower both bear fine features of 
Renaissance work, and Notre Dame de Recouvrance, re- 
built between 1517 and 1519 in the Renaissance style and 
dedicated to the memory of the deliverance of the city. 
The Hôtel de Ville, built in 1530, was formerly the resi- 
dence of the governors of Orleans, and was occupied by 
the kings and queens of France from Francis II. to Henry 
IV. The front of the building, with its different coloured 
bricks, its balconies supported by caryatides attributed to 
Jean Goujon, its gable-ends, and its windows, recalls the 
Flemish style. There are several niches with statues. 


Beneath, between the double flight of steps leading up to 
a 


the entrance, stands a 
bronze reproduction of 
the statue of Joan of 
Arc, a masterpiece of the 
princess Mary of Orleans, 
which is preserved in the 
Versailles museum. The 
richly-decorated apart- 
ments of the first story 
contain paintings, inter- 
esting chimneys, and a 
bronze statuette (also by 
the princess Mary) re- 
presenting Joan of Arc 
mounted onacaparisoned 
horse and clothed in the 
garb of the knights of 
the 15th century. The 
great hall in which it is 
placed also possesses a 
copy of Ingres’s picture, 
“Joan of Are at the 
Consecration of Charles 
VIL,"anda plaster model 
of the Bigot tower at 
Rouen, where the heroine 
was imprisoned; the chimney is decorated with three 
bas-reliefs of Domremy, Orleans, and Rheims, all asso- 
ciated with her life. The historical museum at Orleans 
is one of the most interesting of provincial collections ; 
a special section consists of all the objects—tapestries, 
banners, pictures, statuettes—relating to Joan, as well as of 
arms or bullets found on the battle-field of Patay ; and the 
numismatic, medieval, and Renaissance departments, and 
the collection of ancient vases, are all of great value. 
The city also possesses a separate picture gallery, a sculp- 
ture gallery, a natural history museum, and four learned 
societies. The public library (50,000 volumes) comprises 
among its manuscripts a number dating from the 7th cen- 
tury, and obtained in most cases from St Benoit on the 
Loire. At Orleans the general hospital has incorporated 
the almshouse for the aged, the orphan asylum, the luna- 
tic asylum, the Hótel Dieu, the maternity hospital, and 
the preparatory school of medicine and pharmacy. It is 
one of the finest institutions in France. In the corn-ex- 
change is embodied a vast cloister formed by 16th-century 
arcades, once belonging to the old cemetery. Among the 
private houses those of Agnes Sorel and Francis I., and 
that occupied by Joan of Are during the siege of 1429, 
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are of historical interest. The ‘White Tower” is the last 
representative of the towers rendered famous by that 
siege. Near the Quai du Châtelet a stretch of wall, dat- 
ing at least from the 9th century, was discovered some 
years ago; it is supposed to be a portion of the chdtelet 
or téte du pont of the Roman period. A statue has been 
erected in front of the town-house to the jurisconsult 
Pothier, one of the most illustrious of the natives of 
Orleans. The anniversary of Joan of Arc is celebrated 
every year with great pomp. After the English had 
raised the siege the popular enthusiasm improvised a pro- 
cession, which marched with singing of hymns to the 
cathedral of St Paul; and the ceremony is still repeated 
on the first days of May by the clergy and the civil and 
military functionaries. The population of Orleans is 57,264. 

Whether Genabum is to be identified with Orleans or 
with Gien is matter of dispute; but Aurelianum appears 
as a flourishing town in the 5th century. St Aignan (as 
already mentioned) was bishop when, in 451, it was vainly 
besieged by Attila. Clovis got possession of the city in 
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Plan of Orleans. 
France. "Though the dignity which it then obtained, of 
being the capital of a separate kingdom, was lost by its 
union with that of Paris in 613, Orleans remained during 
all the medieval period one of the first cities of the French 
monarchy ; several of the kings dwelt within its walls, or 
were consecrated in its cathedral; it had a royal mint, 
was the seat of councils, and obtained for its schools the 
name of university (1305), and for its soldiery an equal 
standing with those of Paris. It became the apanage of 
one of the first princes of the blood under Philip of Valois, 
who made it a duchy for his second son, and under Charles 
VL, who bestowed the duchy on his brother Louis. After 
the assassination of this last prince by Jean sans Peur, 
duke of Burgundy (1407), the people of Orleans sided 
resolutely with the Armagnaes, and in this way brought 
upon themselves the attacks of the Burgundians and the 
English. Joan of Arc, having entered the beleaguered 
city on 29th April 1429, effected the raising of the siege 
by 7th May by means of an attack on the Fort des Tour- 
nelles, in the course of which she was wounded. After 
the Amboise conspiracy (1560) the States-General were con- 
voked at Orleans, where Francis II. died. In 1562 it 
became the headquarters of Condé, the Protestant com- 
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mander-in-chief, and the duke of Guise was assassinated 
on his way to besiege it. Huguenot and Leaguer were 
alternately in possession till Henry IV. came in person to 
take it in 1594. The duchy of Orleans, united to the 
crown by Louis XIL, was again detached in favour of 
Gaston, brother of Louis XIIL, and afterwards for Philip, 
brother of Louis XIV. and founder of the present house 
of Orleans. Since 1789 the title “duke of Orleans” has 
been purely honorary. During the Revolution the city 
suffered from the sanguinary excesses of Barére and Collot 
d'Herbois. It was occupied by the Prussians in 1815 
and in 1870. As the centre of the preparations made 
by the Government of the National Defence for raising 
the siege of Paris, it bore the brunt of numerous battles 
fought in its vicinity, and of the hostile occupation to 
which they led. 

ORLEANS, Cuanres Duke or (1391-1465), com- 
monly called Charles d'Orléans, was the eldest son of 
Louis, duke of Orleans (brother of Charles VI. of France), 
and of Valentina Visconti, daughter of Galeaso of Milan. 
He was born on 26th May 1391. Although many minor 
details are preserved of his youth, nothing except his 
reception in 1403, from his uncle the king, of a pension 
of 12,000 livres d'or is worth noticing, until his marriage 
three years later (29th June 1406) with Isabella, his 
cousin, widow of Richard II. of England. The bride 
was two years older than her husband, and is thought to 
have married him unwillingly, but she brought him a 
great dowry,—it is said, 500,000 francs. She died three 
years later, leaving Charles a widower and father of a 
daughter at the age of eighteen. He was already duke 
of Orleans, for Louis had been assassinated by the Bur- 
gundians two years before (1407). He soon saw himself 
the most important person in France, except the dukes 
of Burgundy and Brittany, the king being a cipher. This 
position his natural temperament by no means qualified 
him to fill. His mother was eager for vengeance for her 
husband, and for years Charles did his best to carry out 
her wishes by filling France with intestine war. Of this, 
however, he was only nominally one of the leaders, the 
real guidance of his party resting with the great count of 
Armagnac, whose daughter, Bonne, he married, or at least 
formally espoused, in 1410. Five years of confused nego 
tiations, plots, and fightings passed before the English 
invasion and the battle of Agincourt, where Charles was 
joint commander-in-chief. According to one account he 
was dangerously wounded and narrowly escaped with his 
life. He was certainly taken prisoner and carried to 
England, which country was his residence thenceforward 
for a full quarter of a century. Windsor, Pontefract, 
Ampthill, Wingfield (Suffolk), and the Tower are named 
among other places as the scenes of his captivity, which, 
however, was anything but a rigorous one. He was main- 
tained in the state due not merely to one of the greatest 
nobles of France but to one who ranked high in the order 
of succession to the crown. He hunted and hawked and 
enjoyed society amply, though the very dignities which 
secured him these privileges made his ransom high, and 
his release difficult to arrange. Above all, he had leisure 
to devote himself to literary work. But for this he would 
hardly be remembered as anything better than a more 
than usually amiable and less than usually able example 
of the higher feudal nobility, whose political position 
rather than their personal faults made government difficult 
or impossible in the later Middle Ages. 

The work which secures a measure of immortality to 
Charles d'Orléans consists wholly of short poems in the 
peculiar artificial metres which had become fashionable in 
France about half a century or more before his birth, and 
which continued to be fashionable till nearly a century 
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after his death. Besides these a certain number of English 
poems have been attributed to him. It is eertain that he 
studied the language of his eaptors, but itis more than 
doubtful whether the extant English poems which bear 
his name are genuine, and in any case they are of no 
value. The ingenuity of a single English critic has striven 
to attribute to him a curious book in prose, called Le 
Débat des Hérauts de France et d'Angleterre, but M. Paul 
Meyer, in his edition of the book in question, has com- 
pletely disposed of this theory. For all practical purposes, 
therefore, Charles's work consists of some hundreds of 
short poems, a few in various metres, but the majority 
either ballades or rondels. The chronology of these poems 
is not always clear, still less the identity of the persons to 
whom they are addressed, and it is certain that some, per- 
haps the greater part of them, belong to the later years of 
the poet's life. But many are expressly stated in the 
manuscripts to have been “composed in prison," others 
are obviously so composed, and, on the whole, there is in 
them a remarkable unity of literary flavour. Charles 
d'Orléans is not distinguished by any extraordinary 
strength of passion or originality of character; but he is 
only the more valuable as the last and not the least 
accomplished representative of the poetry of the middle 
of the Middle Ages, in which the form was almost every- 
thing, and the personality of the poet, save in rare 
instances, nothing. Yet Charles d'Orléans is not entirely 
without differentia. If he were he would hardly hold the 
place which at present he justly occupies. He is a capital 
example of the cultivated and refined—it may almost be 
called the lettered—chivalry of the last chivalrous age, 
expert to the utmost degree in carrying out the traditional 
details of à graceful convention in love and literature. 
But he is more than this; in à certain easy grace and 
truth of expression, as well as in & peculiar mixture of 
melancholy, which is not incompatible with the enjoyment 
of the pleasures, even the trifling pleasures, of life, with 
listlessness that is fully able to occupy itself about those 
trifles, he stands quite alone. He has the urbanity of the 
18th century without its vicious and prosaic frivolity, the 
poetry of the Middle Ages without their tendency to 
tediousness. His best-known rondels—those on Spring, 
on the Harbingers of Summer, and others—rank second 
to nothing of their kind. 

Poetry, however, could hardly be an entire consolation, 
and it is not surprising to find that Charles, during all 
the long years of his captivity, was perpetually scheming 
for liberty. But the English Government had too many 
reasons for keeping him, and it was not till his hereditary 
foe Philip the Good of Burgundy interested himself in 
him that the Government of Henry VI., which had by 
that time lost most of its hold on France, released him in 
return for an immediate payment of 80,000 saluts d'or, 
and an engagement on his part to pay 140,000 crowns 
at a future time. The agreement was concluded on 2d 
July 1440. He was aetually released on 3d November 
following, and almost immediately cemented his friend- 
ship with Duke Philip by marrying his niece, Mary of 
Cleves, who brought him a considerable dowry to assist 
the payment of his ransom. He had, liowever, some diffi- 
culty in making up the balance, as well as the large sum 
required for his brother, Jean d'Angouléme, who also was 
an English prisoner. The last twenty-five years of his 
life (for, curiously enough, it divides itself into three almost 
exactly equal periods, each of that length) were spent partly 
in negotiating, with a little fighting intermixed, for the 
purpose of gaining the Italian county of Asti, on which he 
had claims through his mother, partly in travelling about, 
but chiefly at his principal seat of Blois. Here he kept a 
miniature court which, from the literary point of view at 
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least, was not devoid of brillianey. At this most of the 
best-known French men-of-letters at the time—Villon, 
Olivier de la Marche, Chastelain, Meschinot, and others 
—were residents or visitors or correspondents. His son, 
afterwards Louis XII., was not born till 1462, three years 
before Charless own death. He had become, notwith- 
standing his high position, something of a nullity in 
politics, and tradition ascribes his death to vexation at the 
harshness with which Louis XI. rejected his attempt to 
mediate on behalf of the duke of Brittany. At any rate 
he died, on 4th January 1465, at Amboise. Many of his 
later poems are small occasional pieces addressed to his 
courtiers and companions, and in not a few cases answers 
to them by those to whom they were addressed exist. 
The best edition of Charles d'Orléans's poems, with a brief 
but sufficient account of his life, is that of C. d'Héricault 
in the Nouvelle Collection Jannet, Paris, 1874. (G. sa.) 
ORLEANS, Dukes or. The title duke of Orleans was 
borne by three distinct dynasties of French princes of the 
blood. The first duke of Orleans was Lovis (1371-1407), 
second son of King Charles V., who was born in 1371, and 
received the title from his brother Charles VI. in 1392. 
Both he and his son and heir played very important parts 
in the history of the Hundred Years? War with England 
(see FRANCE) in opposition to the duke of Burgundy. He 
had been appointed regent of France during the madness 
of his brother, Charles VL, and had, by his immorality 
and his intimacy with the queen, raised a great scandal 
throughout the kingdom. The duke of Burgundy made 
himself the mouthpiece of the general discontent, and on 
23d November 1407 had the regent murdered in the streets 
of Paris in revenge for his own father’s death.  Louis's 
son CHARLES is the subject of the preceding article. With 
his son's aecession to the throne as Louis XII. the duke- 
dom of Orleans merged in the crown. It was revived in 
1626, when Louis XIII. created his brother, JEAN BAP- 
TISTE Gaston (1608-1660), the third son of Henry IV., 
duke of Orleans and Chartres and count of Blois. Gaston 
of Orleans's fruitless intrigues fill the history of France 
from the time of Richelieu and Mary de’ Medici to that 
of Mazarin and Anne of Austria. Four times he was 
banished from France, and more than four times did he 
sacrifice his associates, who had plotted the overthrow 
of Richelieu. To him Montmorency, Cinq-Mars, and De 
Thou owed their deaths, and he was only protected from 
sharing their fate by the fact of his royal birth. On the 
death of Louis XIII. he was appointed lieutenant-general 
of the kingdom for the minority of Louis XIV. But 
Mazarin never meant him to exercise any real power, and 
when he became convinced that his power was subordi- 
nate to the cardinal's he entered the ranks of the Fronde 
(see MazaRIN), in which he played a conspicuous part, 
but always as the tool or the mouthpiece of others. Far 
more manly and determined was his daughter, best known 
as La Grande Mademoiselle, who with her own hands 
directed the guns of the Dastille upon Turenne's soldiers 
on the day of the battle of St Antoine. He was after- 
wards exiled to his castle of Dlois, where he died without 
male issue in 1660. The title was at once revived by 
Louis XIV., who created his brother PHILIPPE (1640- 
1701) duke of Orleans and of Chartres, and married him 
to Henrietta, the sister of Charles II. of England. The 
court was soon entertained by the details of the quarrels 
between the duke and duchess, and by the former’s jealousy 
even of his brother the king, and, when Henrietta, after 
successfully detaching Charles from the Triple Alliance 
and negotiating the treaty of Dover, died suddenly in 
1670, the duke was universally accused of poisoning her. 
In the following year he married Princess Charlotte 
Elizabeth of Bavaria. In the campaign of 1677 he so 
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distinguished himself that Louis XIV. became afraid of 
his popularity and refused to allow him to go again to the 
frontier. He was obliged to waste his time at Paris like 
other noblemen, in attendance on the court, until his death 
in 1701. He left one son and three daughters: the 
daughters married Charles II. of Spain, Victor Amadeus 
II. of Savoy, and Prince Charles of Lorraine ; the son was 
PHILIPPE (1674-1723), the regent, who has been spoken 
of in FRANCE, vol. ix. p. 584. Before succeeding to the 
dukedom of Orleans in 1701 he had given no indication 
of political ambition or capacity, yet Louis XIV. distrusted 
him, and thought to mar his chance of allying himself with 
any royal or noble family, and to unite his interest with 
that of his own natural children, by marrying him to his 
illegitimate daughter by Madame de Montespan, Made- 
moiselle de Blois. This distrust was increased as the king’s 
legitimate descendants died off, and in his will he left his 
natural son, the duke of Maine, guardian of the person of 
his great-grandson and heir, and greatly circumscribed 
the authority of Orleans as regent. On the death of the 
grand monarque in 1715 Philippe, guided by the advice 
of the duke of Saint Simon, induced the parliament of 
Paris to upset the will and make him regent of the realm 
with the fullest authority. By the same nobleman's advice 
he proeured the degradation of the natural children of the 
late king from the precedence above the peers of France 
which had been conferred on them. Saint Simon hoped he 
would go yet further, and that he would entrust the 
nobility with their old political authority ; but the regent 
had no mind to restore the privileges which Richelieu had 
had so much difficulty in combating, and which the policy 
of Louis XIV. had only, after long years, been able to 
destroy. He determined to hand down to Louis XV. the 
absolute power of his great-grandfather. Another main 
object he sought was to keep France at peace, which alone 
could restore her to her former prosperity. With this in- 
tention he joined the Quadruple Alliance. He remained 
in elose union with Stanhope, the prime minister of England, 
and the emperor, whilst Dubois worked out his intentions. 
This alliance enabled the kingdoms of England and France 
to overthrow Alberoni and prevent his disturbing the peace 
of Europe. In compliance with the wishes of Lord Stair, 
the able English ambassador, Orleans expelled the Pre- 
tender from France, and was helped to overthrow the con- 
spiracy of Cellamare—the French part of Alberoni's scheme 
by whieh the bastards of Louis XIV. were to overthrow 
the regent. Under this peaceful policy France rapidly 
began to recover prosperity, and Philippe hoped to restore 
the condition of her finances by listening to the advice of 
a Scotch adventurer, and buying out the farmers-general 
of the taxes, who were the real causes of the financial dis- 
tress (see Law, Jonw, vol. xiv. p. 367). It should also 
be noted that the regent showed both courage and deter- 
mination in putting a stop to the insane speculations of 
the Hue Quincampoix. He cannot be called a great states- 
man; he indeed formed great plans, but left all details of 
government to Dubois. Yet his real political ability must 
not be overlooked, as is often done, because the period of 
the regency is only regarded, as a rule, as a period of wild 
debauchery, in which the regent ruled a court of bacchanals. 
Philippe never allowed his pleasures to interfere with his 
politics. His fidelity to the youthful monarch is no less 
remarkable in a man of his seemingly abandoned character, 
hence it is no wonder that when Louis XV. attained his 
majority he maintained the duke of Orleans and with him 
Duboisin power. Buta career of debauchery had weakened 
his physical powers, and, in the very year in whieh his 
ward had thus shown his gratitude to him (1723), he 
died. His character is best painted in an apologue of his 
mother’s. “The fairies were all invited to my bedside, and, 
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each giving my son one talent, he had them all. Unhappily 
an old fairy had been forgotten, who, on arriving after the 
others, exclaimed, ‘ He will have all the talents, excepting 
that of making good use of them.’” 

The son of the regent, Lovis (1703-1752), who succeeded him as 
duke of Orleans, played no part in politics, though his name fre- 
quently occurs in the social history of the time, and fils a great 
place in contemporary memoirs. Louis's son, Lours PHILIPPE 
(1725-1785), was equally averse to politics, though he served as 
a soldier at the battle of Dettingen; his great delight was the 
theatre, and his place is rather in the history of the Paris green- 
rooms than in the history of France. But to Lovis PuiLiPPE 
Joseri (1747-1793), son of the preceding, a more adventurous life 
was allotted, and his part in the history of the French Revolution 
is one of the most difficult problems to solve of that exciting period. 
He was born at St Cloud in 1747, and bore the title of duke of 
Montpensier until his grandfather's death in 1752. He then became 
duke of Chartres, and in 1769 married Louise Marie Adelaide de 
Bourbon Penthiévre, only daughter and heiress of the duke of 
Penthièvre, grand admiral of France, and the richest heiress of the 
time. Her wealth made it certain that he would be the richest 
man in France, and he determined to play a part equal to that of 
his great-grandfather, the regent, whom he resembled in character 
and debauchery. As duke of Chartres he opposed the plans of 
Maupeou in 1771, and was promptly exiled to ins country estate of 
Villers-Cotterets (Aisne). When Louis XVI. came to the throne 
in 1774 Chartres still found himself looked on coldly at court; Marie 
Antoinette hated him, and envied him for his wealth, wit, and 
freedom from etiquette, and he was not slow to return her hatred 
with scorn. In 1778 he served in the squadron of D’Orvilliers, 
and was present in the naval battle of Ushant. He hoped to sce 
further service, but the queen was opposed to this, and he was 
removed from the navy, and given idis honorary post of colonel 
general of hussars. He then abandoned himself to pleasure; he 
often visited London, and became an intimate friend of the prince 
of Wales (afterwards George IV.); he brought to Paris the ‘‘anglo- 
mania," as it was called, and made jockeys as fashionable as they 
were in England. He also made himself very popular in Paris by 
his large gifts to the poor in time of famine, and by throwing open 
the gardens of the Palais Royal to the people. Before the meeting 
of the notables in 1787 he had succeeded his father as duke of 
Orleans, and showed his liberal ideas, which were largely learnt in 
England, so boldly that he was believed to be aiming at becoming 
constitutional king of France. In November he again showed his 
liberalism in the Jit de justice, which Brienne had made the king 
hold, and was again exiled to Villers-Cotterets. The approaching 
convocation of the States-General made his friends very active on 
his behalf; he circulated in every bailliage the pamphlets which 
Sicyés had drawn up at his request, and was elected in three—by 
the noblesse of Paris, Villers-Cotterets, and Crépy-en-Valois. In 
the estate of the nobility he headed the liberal minority under the 
guidance of Adrien Duport, and led the minority of forty-seven 
noblemen who secedéd from their own estate (June 1789) and joined 
the Tiers Etat. The part he played during the summer of 1789 is 
one of the most debated points in the history of the Revolution. 
The court accused him of being at the bottom of every popular 
movement, and saw the **gold of Orleans" as the cause of the Re- 
veillon riot and the taking of the Bastille, as tho republicans later 
saw the “gold of Pitt” in every germ of opposition to themselves. 
There can be no doubt that he hated the queen, and bitterly resented 
his long court disgrace, and also that he sincerely wished for a 
thorough reform of the government and the establishment of some 
such constitution as that of England ; and no doubt such friends 
as Adrien Duport and Choderlos de Laclos, for their own reasons, 
wished to see him king of France. | The best testimony for the 
behaviour of Orleans during this summer is the testimony of an 
Euglish lady, Mrs Grace Dalrymple Elliott, who shared his heart 
with Comtesse de Buffon, and from which it is absolutely certain 
that at the time of the riot of 12th July he was on a fishing exeur- 
sion, and was rudely treated by the king on the next day when 
going to offer him his services. He indeed became so disgusted with 
the false position of a pretender to the crown, into which he was 
being forced, that he wished to go to America, but, as Comtesse de 
Buffon would not go with him, he decided to remain in Paris. He 
was again accused, unjustly, of having caused the march of the 
women to Versailles on 5th October. La Fayette, jealous of his 
popularity, persnaded the king to send the duke to England on a 
mission, and thus get him out of France, and he accordingly re- 
mained in England from October 1789 to July 1790. On 7th July 
he took his seat in the Assembly, and on 2d October both he and 
Mirabeau were declared by the Assembly entirely free of any com- 
plicity in the events of October. He now tried to keep himself as 
much out of the political world as possible, but in vain, for the court 
would suspect him, and his friends would talk about his being king. 
The best proof of his not being ambitious of such a doubtful piece 
of preferment is that he made no attempt to get himself made king, 
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regent, or lieutenant-general of the kingdom at the time of the flight 
to Varennes in June 1791. He, on the contrary, again tried to 
make his peace with the court in January 1792, but he was so insulted 
that he was not encouraged to sacrifice himself for the sake of the 
king and queen, who persisted in remembering all old enmities in 
their time of trouble. In the summer of 1792 he was present for 
a short time with the army of the north, with his two sons, the 
duke of Chartres and the duke of Montpensier, but had returned 
to Paris before 10th August. After that day he underwent great 
personal risk in saving fugitives; in particular, he saved the life of 
the count of Champeenetz, the governor of the Tuileries, who was 
his personal enemy at the request of Mrs Elliott. It was impossible 
for him to recede, and, after accepting the title of Citoyen Egalité, 
conferred on him by the commune of Faris, he was elected twentieth 
and last deputy for Paris to the Convention. In that body he sat 
as quietly as he had done in the National Assembly, but on the 
oceasion of the king’s trial he had to speak, and then only to give 
his vote for the death of Louis. His compliance did not save him 
from suspicion, which was especially aroused by the friendship of 
his eldest son, the duke of Chartres, with Dumouriez, and when 
the news of the desertion of Chartres with Dumouriez became 
known at Paris all the Bourbons left in France, including Egalité, 
were ordered to be arrested on 5th April. In prison he remained 
till the month of October, when the Reign of Terror began. He was 
naturally the very sort of victim wanted, and he was decreed ‘‘of 
accusation" on 3d October. He was tried on 6th November and 
was guillotined on the same day, with a smile upon his lips and 
without any appearance of fear. No man ever was more blamed 
than Orleans during the Revolution, but the faults of ambition 
and intrigue were his friends’, not his: it was his friends who wished 
him to be on the throne. Personally he possessed the charming 
manners of a polished grand seigneur : debauched and cynical but 
never rude or cruel, full of gentle consideration for all about him 
but selfish in his pursuit of pleasure, he has had to bear a heavy 
load of blame, but it is ridiculous to deseribe the idle and courteous 
voluptuary as being a dark and designing scoundrel capable of 
murder if it would serve his ambition. The execution of Philippe 
Egalité made the friend of Dumouriez, who was living in exile, 
duke of Orleans. Lovis Pnrniprr (1773-1850) was known as duke 
of Orleans throughout his long emigration and under the Restora- 
tion, and as duke of Orleans he was called upon to become king of 
the French in 1830. His eldest son, FERDINAND Lovis PHILIPPE 
CHARLES HENRI (1810-1842), at once took the title of duke of 
Orleans. He was a brave soldier, and served in Algeria from 1834 
to 1836. In 1837 he married Princess Helena of Mecklenburg, and 
became the father of the count of Paris, who is therefore de jure 
duke of Orleans. In 1839 he again went to Algeria, but the fatigues 
of the campaign were too much for him. He died at Neuilly in 
1842. With him died the last duke of Orleans, for his son will 
not take the title; but the whole party which supports him is 
rightly known as the Orleanist party. 

The chief authorities on the three most important dukes of Orleans are :—for 
Gaston of Orleans, Avenel's Lettres de Richelieu, £c. ; Chéruel, Correspondance 


de Mazarin; Id., Histoire de France pendant la minorité de Louis XIV. ; ld., 
Histoire de France pendant le minist?re de Mazarin; for the regent Orleans, the 


portions of Miehelet's and Martin's E^ 


stories of France; and for Philippe 
Egalité, Baschet's Ilistoire de Philippe Égalité, and the Journal of Mrs Graee 
Dalrymple Elliott (1859). 


(IT. M. S.) 
ORME, Rozert (1728-1801), author of a History of 
British India, was the son of John Orme, surgeon in Bom- 
bay, and was born at Anjengo, Travancore, in June 1728. 
He was sent to Harrow school in 1736, and in 1742 toa 
school near London to obtain an education preparing him 
for commercial pursuits. In 1744 he became a clerk in 
the East India Company's service in Calcutta. In 1752 
he went to Madras, and in the following year he returned 
home with Lord Clive, with whom he lived on terms of 
close intimacy. His knowledge of Indian affairs gave him 
considerable influence with the company. Returning to 
Madras in 1755, he was appointed a member of the council, 
and in this position took an active part in directing the 
military operations in the Carnatic in 1755-59. By the 
court of directors he was appointed to succeed Lord Pigot 
in the government of Madras, and in 1757-59 he was 
commissary-general In the latter year bad health com- 
pelled him to quit India, and he took up his residence in 
London, where he occupied himself in writing a Mistory 
of the Military Transactions of the British Nation in Indo- 
stan from 1745, the first volume appearing in 1763, the 
second in 1775, and the third in 1778 In acknowledgment 
of his services he was appointed historiographer to the 
East India Company with a salary of £400 a year. In 
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1770 he was chosen a fellow of the Society of Antiquaries. 
He died at Ealing 13th January 1801. 

The History is characterized by great elearness and accuracy ; but, 
while the minute enumeration of unimportant details lends vivid- 
ness to certain portions of his narrative, it produces on the whole 
a feeling of tediousness, and tends to dull the leading episodes. 
In 1782 Orme also published Historical Fragments of the Mogul 
Empire from the year 1659, and in 1805 this was reprinted and 
published along with two other treatises, Zhe Origin of the English 
Establishment and A General Idea of the Government and People of 
Hindostan, and preceded by a short Life of the author. He be- 
queathed several hundred volumes of manuscript collections, and a 
number of scarce tracts on Oriental subjects, to the library of the 
East India Company. 

ORMONDE, James BUTLER, TWELFTH EARL AND FIRST 
Dvxz or (1610-1688), was born at London on or about 
19th October 1610. He was grandson of Walter, earl 
of Ormonde, and eldest son of Thomas, Viscount Thurles, 
and Elizabeth Poyntz.! His father having been drowned 
(15th December 1619) during the lifetime of Earl Walter, 
he became heir to the title and estates. By some legal 
artifice the boy was made a royal ward, and James I. at 
once removed him from his Catholic tutor and placed him 
in the household of Abbot, archbishop of Canterbury, with 
whom he stayed until 1626, after which he resided with his 
grandfather. In 1629, by his marriage with his cousin 
Elizabeth, the daughter of the earl of Desmond, he put 
an end to the long-standing quarrel between the families. 
In 1630 he accompanied the old earl to Carrick, and in 
1632 succeeded him in the earldom. 

He was already noted, as had been many of his race, 
for his fine presence and great bodily vigour.’ His active 
career began with the arrival of Strafford in 1633. In all 
ways he was forward in assisting the deputy, but showed 
such independence and masterfulness of character, along 
with considerable capacity, that Strafford was for a while 
doubtful whether to crush or to favour him. Reflecting 
that Ormonde was one of the richest and probably the most 
influential of the Irish nobility, he decided to secure his 
interest ; and Ormonde was throughout his government his 
chief friend and support. Such was the confidence felt in 
him that in April 1640, when Strafford was with Charles, 
he was made commander-in-chief of the forces. In August 
he was appointed lieutenant-general of the kingdom by 
Strafford, who, upon the death of Wandesford in Decem- 
ber, urged Charles to make him deputy. His loyalty to 
his chief was shown by the vehemence with which he 
defended him against the attacks of the Irish House of 
Commons. Upon Strafford’s death, and, it is said, at his 
request, Ormonde was offered the vacant Garter, but refused 
it for reasons characteristic of the man (Carte). On the 
arrival of the news of the rebellion in 1641 he received 
another commission as lieutenant-general from Charles him- 
self, and, though much hampered by the lords justices, he did 
admirable service in the expedition to the Naas, and in the 
march into the Pale in 1642, after the rebellion had drawn 
in the Roman Catholic gentry of English descent. In both 
of these expeditions the ferocious traditions of Irish warfare 
were but too faithfully followed. So highly were his ser- 
vices regarded that he was publicly complimented by the 
English Parliament, who, along with their letter of thanks, 


1 His pedigree extends back to Henry II.’s expedition to Ireland, 
when Theobald Walter received, in addition to large estates, the here- 
ditary butlership of Ireland, and the prisage of wines, which formed au 
important part of the vast wealth which the family always possessed. 
The title of Ormonde appears to have been granted to James the 
‘noble earl," who by the female side was a great-grandson of Edward 
I. This title, at the request of Henry VIII., the 8th earl resigned 
to Sir Thomas Boleyn, receiving that of Ossory instead, and regaining 
that of Ormonde at Boleyn’s death. The 9th earl, having borne a chief 
part in the suppression of the Geraldine rebellion, received a grant of 
the defeated chieftain’s lands, and, in recognition of his further efforts 
when Henry threw off his allegiance to the pope, the title of Viscount 
Thurles was giveu him. 
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sent hima jewel of the value of £620. On 15th April 
1642 he gained the battle of Kilrush against Lord Mount- 
garret, and on 18th March in the following year that of 
Ross against Preston. In September 1643, the civil war 
in England having meanwhile broken out, the opposition 
between Ormonde, who always stood much upon his dig- 
nity, and the lords justices became more open and acute. 
Ormonde, seeing that the large army of Scots in Ulster was 
both unable to cope with the rebels and was ill-disposed to 
the king, and that the rebels had been successful at many 
points, concluded on 15th September the “cessation” with 
the latter, having power from Charles to treat with tho 
recusants. He had previously, on 16th September 1642, 
been made a marquis by the king, and had been offered the 
lord-lieutenantship. This, however, he declined ; but his 
command was made independent of Leicester. Ormonde 
now threw himself unreservedly into Charles’s cause, and 
at his command sent a body of troops into England, having 
first exacted an oath of loyalty from the officers (see Monk); 
it, however, was shortly afterwards routed by Fairfax at 
the raising of the siege of Nantwich. On the arrival of 
the news of the “cessation ” Charles, anxious to be quit of 
the Irish problem, which was complicated by the refusal of 
the Ulster Scots to concur in the “cessation,” and desirous 
at the same time to see the country in safe hands, again 
offered Ormonde the supreme post, which he now accepted, 
receiving his commission in January 1644, with special 
instructions to do all in his power to keep the Scotch army 
occupied. In all the complications of Scots, Old Irish, 
Catholic Irish of English race, and Protestants, and in face 
of the intrigues of the Pope’s nuncio as well as of the 
attempts of the Parliament’s commissioners to Ulster to 
ruin his power, he showed firmness and ability, and especi- 
ally did his utmost to assist Antrim in his expedition into 
Scotland. He kept his post until the ground was cut from 
beneath him by Glamorgan’s treaty with the Catholics in 
1646, and until it was clear that he could not long hope 
to hold Dublin against the Irish rebels. He thereupon 
applied to the English Parliament, gave Dublin into their 
hands upon terms which protected the interests of both 
Protestants and Roman Catholics so far as they had not 
actually entered into rebellion, and sailed for England at 
the beginning of August 1647. He attended Charles during 
August and October at Hampton Court, and, after the 
king’s escape to the Isle of Wight, appears to have been 
his agent in the preliminary negotiation regarding the 
“engagement” with the Scots. Having good reason to 
fear that the Parliament intended to secure his person, ha 
hurriedly left England and joined the queen and prince 
of Wales at Paris in March 1648, where he was of great 
service in dealing with the agents of the revolted Irish. 
In September of the same year, the pope’s nuncio having 
been expelled, and affairs otherwise looking favourable, 
he returned to Ireland to endeavour to unite all parties 
for the king. He concluded a peace with the rebels on 
the basis of the free exercise of their religion, proclaimed 
Charles IL, and upheld the royal cause with great vigour 
though with slight success. He was meanwhile urgent 
with Charles that he should come in person, but was out- 
witted and overborne by the Scots and their friends at the 
king’s court. Cromwell having become irresistible, and 
Charles, under the influence of Argyll, having annulled 
the peace just concluded, Ormonde returned to France in 
1650. He had meanwhile, in September 1649, received 
the Garter from Charles II. 

Ormonde now, though in great straits for want of money, 
resided in constant attendance upon Charles and the queen- 
mother at Paris, and accompanied the former when, on 
his dismissal from France, he went to Aix and Cologne. 
He appears to have incurred the queen’s enmity by frus- 
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trating the attempts which she made to induce the duke 
of Gloucester to become Catholic. In 1658, at great risk, 
he went upon a secret mission into England, to gain trust- 
worthy intelligence as to the chances of a rising) He 
attended the king at the treaty of Fontarabia, and was 
actively engaged in the secret transactions immediately 
preceding the Restoration. In the distribution of honours 
which followed he had a considerable share: he was at 
once made lord steward of the household, a privy councillor, 
lord-lieutenant of Somerset, high steward of Westminster, 
Kingston, and Bristol, chancellor of Dublin University, 
Baron Butler of Llanthony, and earl of Brecknock; and 
on 30th March 1661 he was created duke of Ormonde in 
the Irish peerage and lord high steward of England. At 
the same time large grants, in recompense of the fortune 
he had spent in the royal service, were made by the king, 
while in the following year the Irish parliament presented 
him with £30,000. His losses, however, according to 
Carte, exceeded his gains by a sum almost incredibly 
enormous. On 4th November 1661 he once more received 
the lord-lieutenantship of Ireland, and was busily engaged 
in the settlement of that country until 1664, His heart 
was in his government, and he vehemently opposed the 
bill prohibiting the importation of Irish cattle, which 
struck so fatal a blow at her trade; and, when it was 
passed, in order to lessen, as he thought, the misfortune, 
he prohibited the import of Scotch linen, and, further, 
obtained leave for a certain number of Irish vessels to 
trade with the foreign enemies of England. He encour- 
aged Irish manufactures and learning to the utmost, and 
it was to his efforts that the Irish College of Physicians 
owes its incorporation. 

Ormonde’s personality had always been a striking one. 
He had been noted for purity of life and purpose, and 
for generous and unswerving devotion to the royal cause, 
when purity and devotion, stimulated by the great argu- 
ment, were not rare in the court of Charles I. In the 
court of Charles II. he assumed a still more noteworthy 
character. At a time when every form of baseness had 
free course, he figured as almost the sole representative 
of the high-toned virtues of a nobler generation. Where 
everything was little he, by force of what is emphatically 
called “character” far more than by any special ability, 
was great. The friend and comrade of Stratford, one who 
had in the royal cause ungrudgingly spent a princely 
fortune, we sce him standing aloof while persons like 
Jennet intrigued and lied for office or money. Of strict 
purity of life, he was a living rebuke to the Sedleys and 
Castlemaines who turned the court into a brothel. Com- 
pelled to see the councils of the king guided by dishonour, 
he acquired over him the influence which Charles was 
always ready to concede to greatness (e.g., Pepys, 19th 
May 1668). Proud of the loyalty of his race, which had 
been unspotted through five centuries, he bore with silent 
self-respect calumny, envy, and his seven years’ loss of court 
favour, waiting until his master should be shamed into an 
acknowledgment of the wrong. 

He soon became the mark for attack from all that was 
worst in the court. Buckingham especially did his utmost 
to undermine his influence. In his almost irresponsible 
government of Ireland during troublous times Ormonde 
had no doubt acted now and then in a way which offered 
advantage to men eager for his overthrow. He had 
billeted soldiers on civilians, and had executed martial law. 
The impeachment, however, threatened by Buckingham 
fell through. Nevertheless, by 1669, constant importunity 
had had its usual effect upon Charles, and Ormonde was 
removed from the government of Ireland and from the 


1 For a notice of this see Evelyn’s Diary, 8th June 1658. 


committee for Irish affairs. He made no complaint, in- 
sisted that his sons and others over whom he had influ- 
ence should retain their posts, and continued to fulfil with 
dignified persistence the duties of his other offices. The 
compromise made by Charles with his conscience was 
marked by a public declaration that, in' spite of what 
had happened, Ormonde had in no degree lost his con- 
fidence. 

By way of recompense, unsought honours came to him 
and his family. At the suggestion of Sheldon, Oxford 
chose him as her chancellor, while Dublin, ignoring Roberts, 
the new lord-lieutenant, gave to his eldest son Ossory the 
freedom of the city. 

In 1670, while driving through London, he was attacked 
and dragged out of his carriage by the well-known ruffian 
Blood, who had been deeply concerned in the attempt 
upon Dublin Castle in 1663. By whom he was set upon 
this deed is not known, though Ossory publicly laid it to 
the charge of Buckingham. Nothing appears to have saved 
Ormonde's life but the whim of Blood to hang him at 
Tyburn. The delay thus caused, and Ormonde's vigorous 
resistance, gave time for rescue. What was the mysterious 
connexion between Blood and the court has never been 
discovered ; but it is certain that Charles, when Blood 
was captured, himself asked Ormonde to pardon him. 

In 1671 Richard Talbot came over from Ireland in order, 
if possible, to secure the repeal of the Act of Settlement 
in favour of the dispossessed Irish gentry. Ormonde was 
placed on the committee of investigation, and did his 
utmost to frustrate Talbot's endeavours. 

The return of Ormonde to favour, and his appointment 
to the government of Ireland in 1677, were characteristic 
both of the times and of Charles himself (Carte) It 
appears probable that it was the result in a great measure 
of the desire of James to set up a rival to Monmouth, for 
whom Shaftesbury had requested the lord-lieutenantship. 
On his arrival in Ireland he was for a considerable time 
occupied in placing the revenue and the army upon a 
proper footing, Upon the outbreak of the Popish terror 
in England he at once took the most vigorous and compre- 
hensive steps, though with as little harshness as possible, 
towards rendering the Catholies, who were in the pro- 
portion of 15 to 1, powerless (Carte). So mild, however, 
did his measures appear that they served, in spite of the 
fact that Ireland was kept in perfect peace, as a reason 
for an attack upon him in England, which was led by 
Shaftesbury, and from which he was defended with great 
spirit by his son Ossory. He kept his course, giving even 
justice to both religious parties, and Charles had the good 
sense to refuse to remove him. 

Hitherto Ormonde had been singularly fortunate in his 
family life. But in 1680 he lost his eldest son Ossory, a 
pure and gallant man, and this was but the beginning of 
his private sorrows, In 1682 Charles summoned Ormonde 
to court, and from that time retained him about his person. 
His first duty was to answer, at the king's request, the 
inemoirs published by the earl of Castlehaven, in which he 
had reflected upon Charles I, His vigour also during the 
election of aldermen and during the disputed election of 
sheriffs for the city after Shaftesbury’s acquittal was of 
the greatest service to the court, On 9th November 1683 
an English dukedom was conferred upon him, and in June 
1684 he returned to Ireland; scarcely, however, had he 
set out when intrigues against him once more proved suc- 
cessful, and he was recalled in October. Before, however, 
he could give up his government to Rochester, Charles II. 
died, and Ormonde’s last act as lord-lieutenant was to pro- 
claim James II. in Dublin. On his return to London he 
was met with all the pomp and ceremony which, while him- 
self of simple tastes, he had always practised as befitting 
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his office and name. He now lived much in retirement at 
Cornbury (Oxfordshire), signalizing, however, his loyalty 
to Protestantism and the Church of England by opposing 
the attempts of James to assume the dispensing power, in 
spite of which James to his credit refused to take away 
his offices, and continued to hold him in respect and favour 
to the last. On Saturday, 21st July 1688, he died quietly 
of decay, not having, as he rejoiced to know, “outlived 
his intellectuals.” He was buried in Westminster Abbey 
on the 1st of August. 

The principal authorities for Ormonde's life are Carte's Life and 
the Carte papers in the Bodleian, the article *' Butler" in the 
Biographia Britannica, Cox's and Leland's Histories of Ireland, 
and the diaries and memoirs of the period. (0. A.) 

ORMSKIRK, a market-town of Lancashire, is situated 
on the Lancashire and Yorkshire Railway, 11 miles north- 
east of Liverpool. It consists principally of four streets, 
diverging at right angles from the market-place. The 
church of St Peter and St Paul is a spacious edifice in various 
styles of architecture, with a square embattled tower and 
steeple, and a Saxon window. To the south-east of the 
church, and divided from it by a screen, is the Derby 
chapel, the exclusive property of the earls of Derby, whose 
vault is contained within. A free grammar school was 
founded about 1614. Among the other publie buildings 
are the sessions-house and police offices, the working-men's 
institute, the public library, the dispensary, and the union 
workhouse. Rope and twine making, iron-founding, and 
brewing are carried on, and the town has long been famous 
for its gingerbread. The population of the town and urban 
sanitary district (area 573 acres) was 6651 in 1881 (6127 
in 1871). 

Ormskirk is not found in Domesday ; but the parish according 
to tradition belonged to Orm, the Saxon proprietor of Halton. The 
name and church existed in the time of Richard I., when the priory 
of Burscough was founded. The prior and convent obtained from 
Edward I. a royal charter for a market at the manor of Ormskirk. 
On the dissolntion of the monasteries the manor was granted to the 
earl of Derby. 

ORMUS. This is the European form of the name Hor- 
muz or Hurmüz, applied to a famous city on the shores of 
the Persian Gulf, which occupied more than one position 
in the course of history, and which has now long practi- 
cally ceased to exist. The earliest mention of the name 
occurs in the voyage of Nearchus (325 n.c.). When that 
admiral beached his fleet at the mouth of the river Anamis 
on the shore of Harmozia, a coast district of Karmania, 
he found the country to be a kindly one, rich in every 
product except the olive. The Anamis appears to be the 
river now known as the Mináb, discharging into the 
Persian Gulf near the entrance of the latter. The name 
Hormuz is derived by some from that of the Persian 
god Hormuzd, but it is not unlikely that the original 
etymology was connected with khurma, “a date”; for the 
meaning of Moghistán, the modern name of the territory 
Harmozia, is “the region of date-palms.” The founda- 
tion of the city of Hormuz in this territory is ascribed by 
one Persian writer to the Sasanian Ardashir Babegán 
(c. 230 A.n.). But it must have existed at an earlier date, 
for Ptolemy takes note of "Appov(a zóAs (vi. 8). 

Hormuz is mentioned by Edrísi who wrote c. 1150, 
under the title of Hormuz-al-sahilfah, * Hormuz of the 
shore? (to distinguish it from inland cities of the same 
name then existing) as a large and well-built city, the 
chief mart of Kirmán.  Sífráf and Kish (Kais), farther up 
the gulf, had preceded it as ports of trade with India, but 
in the 13th century Hormuz had become the chief seat of 
this traffic. It was at this time the scat also of a petty 
dynasty of kings, of which there is a history by one of 
their number (Türán Sháh); an abstract of it is given 
by the Jesuit Teixeira. According to this history the 
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founder of the dynasty was Sháh Mohammed Dirhem-Ku 
(“the Drachma-coiner"), an Arab chief who crossed the 
gulf and established himself here. "The date 1s not given, 
but it must have been before 1100 A.D., as Ruknuddin 
Mahmúd, who succeeded in 1246, was the twelfth of the 
line. These princes appear to have been at times in 
dependence necessarily on the atábegs of Fars, and on the 
princes of Kirmán. 

About the year 1300 Hormuz was so severely and 
repeatedly harassed by raids of Tartar horsemen that the 
king and his people abandoned their city on the mainland 
and transferred themselves to the island of Jertin (Organa 
of Nearchus), about 12 miles westward, and 4 miles from 
the nearest shore. 

The site of the continental or ancient Hormuz was first 
traced in modern times by Colonel (Sir Lewis) Pelly when 
resident at Bushire. It stands in the present district of 
Mináo, several miles from the sea, and on a creek which 
communicates with the Mináo river,! but which is partially 
silted up and not now accessible for vessels. There remain 
the traces of a long wharf and of extensive ruins. 
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Map of the Strait of Ormus. 


The island adopted for the new site is of a pear-shape, 
with the stalk to the north, about 134 miles in circum- 
ference and 4 miles in longest axis. The rounded southern 
portion is entirely composed of rugged serrated hills ris- 
ing some 300 feet above the sea, and of an extraordinary 
variety of vivid colours, a few white peaks, like snow- 
covered hills, rising high above the general mass, one to 
a height of 690 feet. The hills, with the remarkable ex- 
ception (according to the Persian Gulf Pilot) of the white 
peaks, and also of a range on the south and south-east, 
are all of salt. There is also sulphur. The island was 
devoid of fresh water except in one small well which exists, 
or formerly existed, at 'Türán Bagh, all the other water 
in use being collected in cisterns from rainfall; and of 
vegetation, with the exception of a very little scrub among 
the hills and of what was produced in the time of the kings 
by laborious gardening and irrigation at the spot above 
mentioned. The new city occupied a triangular plain 
forming the northern part of the island, the southern wall, 
as its remains still show, being about 2 miles in extent 
from east to west. A suburb with a wharf or pier, called 
Turan Bagh (garden of Turan) after one of the kings, a 
name now corrupted to Trumpák, stood about three miles 
from the town to the south-east. 

Oporic (q.v.) gives the earliest notice we have of the 
new city (c. 1320). He calls it Ormes, a city strongly 
fortified and abounding in costly wares, situated on an 
island 5 miles distant from the main, having no trees and 


creek, called Khor Mináb, “is in no way connected with” the river 
flowing past the town and fort of Mináo or Mináb. 
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no fresh water, unhealthy, and (as all evidence confirms) 
incredibly hot. Some years later it was visited more than 
once by Ibn Batuta, who seems to speak of the old city as 
likewise still standing. The new Hormuz, called also 
Jerün (7.e., still retaining the original name of the island), 
was a great and fine city rising out of the sea, and serving 
as a mart for all the products of India, which were distri- 
buted hence over all Persia. "The hills on the island were 
of rock-salt, from which vases and pedestals for lamps 
were carved. Near the gate of the chief mosque stood an 
enormous skull apparently that of a sperm-whale. The 
king at this time was Kutbuddín Tahamtan, the son of 
Turan Sháh ; and the traveller gives a curious description 
of him, seated on the throne, in patched and dirty raiment, 
whilst holding a rosary of enormous pearls, procured from 
the Bahrein fisheries, which at one time or another belonged, 
with other islands in the gulf and on the Oman shores from 
Ras-al-hadd (C. Rosalgat of the Portuguese) on the ocean 
round to Julfar on the gulf, to the princes of Hormuz. 
Abdurazzák, the envoy of Shah Rukh on his way to the 
Hindu court of Vijayanagar, was in Hormuz in 1442, and 
speaks of it as a mart which had no equal, frequented by 
the merchants of all the countries of Asia, among which 
he enumerates China, Java, Bengal, Tenasserim, Shahr-i-nao 
(i.e, Siam), and the Maldives. Nikitin, the Russian 
(c. 1470), gives a similar account; he calls it “a vast em- 
porium of all the world.” 

In September 1507 the king of Hormuz, after for some 
time hearing of the terrible foe who was carrying fire and 
sword along the shores of Arabia, saw the squadron of 
Alphonso d'Albuquerque appear before his city, an appear- 
ance speedily followed by extravagant demands, by refusal 
of these from the ministers of the young king, and by 
deeds of matchless daring and cruelty on the part of the 
Portuguese, which speedily broke down resistance. The 
king acknowledged himself tributary to Portugal, and gave 
leave to the Portuguese to build a castle, which was at 
once commenced on the northern part of the island, com- 
manding the city and the anchorage on both sides. But the 
mutinous conduct and desertion of several of Albuquerque’s 
captains compelled him suddenly to abandon the enterprise ; 
and it was not till 1514, after the great leader had cap- 
tured Goa and Malacca, and had for five years been viceroy, 
that he returned to Hormuz (or Ormuz, as the Portuguese 
called it), and, without encountering resistance to a name 
now so terrible, laid his grasp again on the island and 
completed his castle. For more than a century Ormuz 
remained practically in the dominions of Portugal, though 
the hereditary prince, paying from his revenues a tribute 
to Portugal (in lieu of which eventually the latter took 
the whole of the customs collections), continued to be the 
instrument of government. The position of things during 
the Portuguese rule may be understood from the description 
of Cesare de’ Federici, a Venetian merchant who was at 
Ormuz about 1565. After speaking of the great trade in 
spices, drugs, silk and silk stuffs, and pearls of Bahrein, 
and in horses for export to India, he says the king was a 
Moor (7.e, Mohammedan), chosen by and subordinate to 
the Portuguese. “At the election of the king I was there 
and saw the ceremonies that they use. . . . The old king 
being dead, the captain of the Portugals chooseth another 
of the blood-royal, and makes this election in the castle 
with great ceremony. And when he is elected the captain 
sweareth him to be true . . . to the K. of Portugal as his 
lord and governor, and then he giveth him the sceptre 
regal. After this... with great pomp... he is brought 
into the royal palace in the city. The king keeps a good 
train and hath sufficient revenues, . . . because the captain 
of the castle doth maintain and defend his right . . . he 
is honoured as a king, yet he cannot ride abroad with his 
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train, without the consent of the captain first had" (in 
Hakluyt).! 

The rise of the English trade and factories in the Indian 
seas in the beginning of the 17th century led to constant 
jealousies and broils with the Portuguese, and the success- 
ful efforts of the English company to open traffic with 
Persia especially embittered their rivals, to whom the 
possession of Ormuz had long given a monopoly of that 
trade. The officers of Sháh Abbás, who looked with a 
covetous and resentiul eye on the Portuguese occupation 
of such a position, were strongly desirous of the aid of 
English ships in attacking Ormuz. During 1620 and 1621 
the ships of Portugal and of the English company had 
more than once come to action in the Indian seas, and in 
November of the latter year the council at Surat had 
resolved on what was practically maritime war with the 
Portuguese flag. There was hardly a step between this 
and the decision come to in the following month to join 
with “the duke of Shiraz” (Imam Kult Khan, the gover- 
nor of Fars) in the desired expedition against Ormuz. 
There was some pretext of being forced into the alliance 
by a Persian. threat to lay embargo on the English goods 
at Jashk; but this seems to have been only brought forward 
by the English agents when, at a later date, their proceed- 
ings were called in question. The English crews were at 
first unwilling to take part in what they justly said was 
“no merchandizing business, nor were they engaged for 
the like,” but they were persuaded, and five English vessels 
aided, first, in the attack of Kishm, where (at the east 
end of the large island so called) the Portuguese had lately 
built a fort,? and afterwards in that of Ormuz itself. The 
latter siege was opened on the 18th February 1622, and 
continued to Ist May, when the Portuguese, after a gal- 
lant defence of ten weeks, surrendered. It is to be recol- 
lected that Portugal was at this time subject to the crown 
of Spain, with which England was at peace; indeed, it 
was but a year later that the prince of Wales went on his 
wooing adventure to the Spanish court. The irritation 
there was naturally great, though it is surprising how 
little came of it. The company were supposed (apparently 
without foundation) to have profited largely by the Ormuz 
booty; and both the duke of Buckingham and the king 
claimed to be “sweetened,” as the record phrases it, from 
this supposed treasure. The former certainly received a 
large bribe (£10,000). The conclusion of the transaction 
with the king was formerly considered doubtful; but entries 
in the calendar of East India papers lately published seem 
to show that James received an equal sum.? 

Ormuz never recovered from this blow. The Persians 
transferred their establishments to Gombroon on the main- 
land, about 12 miles to the north-west, which the king 
had lately set up as a royal port under the name of Bandar 
Abbasi. The English stipulations for aid had embraced 
an equal division of the customs duties. This division 
was apparently recognized by the Persians as applying to 
the new Bandar, and, though the trade with Persia was 
constantly decaying and precarious, the company held to 
their factory at Gombroon for the sake of this claim to 
revenue, which of course was most irregularly paid. In 
1683-84 the amount of debt due to the company in Persia, 
including their proportion of customs duties, was reckoned 
at a million sterling. As late as 1690-91 their right scems 
to have been admitted, and a payment of 3495 sequins was 
received by them on this account. The factory at Gom- 

1 In Barros, Dec. IL, book x. c. 7, there is a curious detail of 
the revenue and expenditure of the kingdom of Ormuz, which would 
seem to exhibit the former as not more than £100,000. 

? The attack on Kishm was notable in that one of the two English- 
men killed there was the great navigator Baffin. 

3 Colonial Series, E. Indies, by Sainsbury, vol. iii, passim, especially 
see pp. 296 and 329. 

XVIL — 108 


858 


broon lingered on till 1759, when it was seized by two 
French ships of war under Comte d'Estaing. It was 
re-established, but at the time of Niebuhr’s visit to the 
gulf a few years later no European remained. Niebuhr 
mentions that in his time (c. 1765) Mulla 'Ali Sháh, 
formerly admiral of Nádir Sháh, was established on the 
island of Ormuz and part of Kishm as an independent 
chief. On Ormuz the solidly-built Portuguese castle still 
stands, and some of the immense water-tanks, with fresh 
water in them, in almost perfect integrity. ‘ With their 
arched and groined roofs, supported on heavy pillars, they 
appeared like the crypts of some great cathedral” (Colomb, 
Slave-catching in the Indian Ocean, 1873, pp. 142-143). 
Of the city hardly anything stands except a minaret,! by 
some called a lighthouse, but the traces of buildings are 


1 Fraser heard that this was erected by Shah Abbas after the capture. į opposed to Ahriman or Angromainyu. 
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numerous and extensive. A small band of fishermen and 
salt-diggers living in mat huts and a small guard from 
Muscat in the castle form the sole population. The island 
is, with Kishm and other places near, rented from Persia 
by the sultan of Muscat, chiefly for the salt and sulphur. 
Works consulted, besides some of those specifically quoted above, 
have been Barros, Asia ; Commentaries of Albuquerque, trans. by 
Birch (Hak. Society); Relaciones de Pedro Teixeira (Antwerp, 
1610); Narratives in Hakluyt's Collection (reprint of 1809, vol. i1.) 
and in Purchas's Pilgrims, vol. ii; Pietro della Valle, Persia, 
lett, xiL-xvii.; Calendar of E. I. Papers, by Sainsbury, vol. 
ii.; Ritter, Erdkunde, xii. ; Jour. Roy. Geog. Koc., Kempthorne 
in vol v., Whitelocke in vol. viii., Pelly in vol. xxxiv. ; Fraser, 
Narrative of a Journey into Khorasan (1825); Constable and Stiffe, 
Persian Gulf Pilot (1864); Bruce, Annals of the E. I. Company, 
&c. (1810). (H. Y.) 
ORMUZD (for Ahura-mazda or Auramazda, “ the wise 
lord ”), the good principle in the dualism of Zoroastrianism, 
(See ZoRoAsTEn.) 
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